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Abstract

Psychotic disorders have varied clinical presentations, diagnostic stability is poor, and other 

mental disorders often co-occur with the conditions. To improve the clinical and 

pathophysiological utility of classification systems for psychosis, it is necessary to consider how 

symptoms may reflect dimensions of psychopathology that extend beyond the boundaries of 

traditional diagnostic classifications. We examined personality deviation as a means for explaining 

symptom variation across individuals with serious mental illness. Participants (N=312) with 

psychosis, first-degree biological relatives, and healthy controls underwent comprehensive clinical 

evaluations that included symptom ratings and Diagnostic Statistical Manual (DSM) consensus 

diagnoses. They completed the Personality Inventory for DSM-5 (PID-5), which provides 

multidimensional assessment of personality disturbances and characterizes psychosis-relevant 

phenomena, and the Schizotypal Personality Questionnaire (SPQ), a widely accepted measure of 

schizotypal traits. PID-5 was comparable to SPQ in differentiating between participants with and 

without psychosis. Greater psychotic symptomatology and higher scores on the SPQ Cognitive-

Perceptual dimension were associated with higher scores on PID-5 Psychoticism. Facet-level traits 

showed diverse associations with existing clinical syndromes, suggesting they have utility for 

quantifying separable symptom dimensions that cut across existing disorders. Yet, the patient 

groups were similar across four of the five PID-5 personality trait domains indicating shared 

patterns of personality expression that challenge existing categorical delineations.
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Dimensional models of psychopathology are becoming more prevalent in mental health 

research, in part due to the need to better explain symptoms that transgress traditional 

diagnostic categories. Psychotic psychopathology, for instance, may be better articulated by 

dimensional models that provide a quantitative framework for the diversity of syndromes 

within the psychosis spectrum as well as subtle psychosis-like experiences in the general 

population. Perhaps the most influential dimensional model is the recent Hierarchical 
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Taxonomy of Psychopathology (HiTOP), which uses empirically-derived trait dimensions to 

parse symptom heterogeneity within existing disorders and clinical phenomena that cut 

across diagnostic boundaries. Dimensional and trait-based appraisal of psychotic 

psychopathology has potential to enhance the clinical utility of assessments by quantifying 

severity in specific domains and offering more personalized characterizations than 

categorical diagnoses. Moreover, trait dimensions may better capture the gradation of risk 

for psychosis that is apparent across healthy, at risk, and clinical samples. In the present 

study we assess personality and symptomatology in persons with psychotic clinical disorders 

and persons with heightened genetic liability for the disorders, to test the extent to which 

HiTOP can explain variation in psychotic psychopathology and be used to capture risk for 

severe mental illness (1,2).

Serious Mental Illness (SMI) within a Dimensional Framework

Chronic psychotic symptoms are typically associated schizophrenia spectrum disorders 

(commonly, schizophrenia and schizoaffective disorder), and bipolar disorder. Taken 

together, these diagnoses contain four broad domains of symptoms: positive symptoms 

(“psychosis” i.e., hallucinations, delusions), negative symptoms (i.e., decreased motivation, 

poverty of speech, reduced emotional expression), disorganized speech or behavior, and 

mood episodes (i.e. mania, hypomania, depression, or mixed). Positive symptoms are not 

obligatory within bipolar I disorder criteria, but one study estimates that half of people with 

the diagnosis experience psychosis (3) and the three factor solution of symptoms that is 

empirically supported in schizophrenia (4) has also been replicated in bipolar disorder (5). In 

addition, many individuals’ diagnoses shift within bipolar and schizophrenia spectrum 

disorders, particularly persons with short-duration expression of symptoms (e.g., 

Schizophreniform) or nonspecific disorders (e.g., Psychosis NOS; Addington, Chaves, & 

Addington, 2006; Salvatore et al., 2009). Thus, over a lifetime, individuals with different 

diagnoses may have experienced highly similar symptoms. The overlap and instability of 

psychotic disorders suggests that symptoms shared across diagnoses may reflect common 

underlying features, such as personality diatheses.

Evidence of a continuum reflecting a broad range of psychotic experiences contravenes 

conventional diagnostic classifications of disorders (7). Many subclinical features of severe 

mental illness, including psychotic-like experiences, occur in the general population, making 

psychiatrically unaffected persons an informative group in studies of personality. Psychotic-

like experiences have been observed in the general population at substantially higher rates 

than the prevalence of severe mental illnesses such as schizophrenia spectrum disorders and 

bipolar affective disorder (8,9). Those who report psychotic-like phenomena are more likely 

to develop a psychotic disorder, but the majority do not (10). Considering the severity and 

type of clinical symptomatology within the psychosis spectrum and how it relates to 

dimensions of personality will help determine how clinical and subclinical psychosis 

conforms to HiTOP structure. A HiTOP conceptualization of psychotic psychopathology 

may also be a means of characterizing genetic liability for severe mental illness, as well as 

normative variation in psychotic-like phenomena.
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HiTOP Model: Implications for SMI

HiTOP is a dimensional framework that has been introduced as an alternative to the 

Diagnostic and Statistical Manual of Mental Disorders, Fifth edition (DSM-5; 11) for 

classifying psychopathology (12). It is a dimensional and data-driven structure, thus 

reflecting the natural occurrence of psychopathology. Importantly, HiTOP addresses the 

issues of comorbidity and heterogeneity. The model presents higher-order dimensions of 

symptoms and personality. Specified symptoms form components that are subordinate to 

syndromes, subfactors and spectra, respectively. The personality traits align as more extreme 

expressions of the Five-Factor Model of normative personality (FFM; 12). The current study 

aims to demonstrate the close link between personality and psychosis using measures that fit 

within the HiTOP model.

Scales that have been specifically developed to assess extreme ranges of personality have 

been sensitive to experiences of persons with psychotic disorders. The Schizotypal 

Personality Questionnaire (SPQ; 13) measures trait-level propensity toward schizotypal 

characteristics. It has proven an effective tool to quantify traits common to psychotic 

disorders, encapsulated by Cognitive-Perceptual, Social-Interpersonal, and Disorganization 

dimensions. The three factors are elevated in first-degree relatives of persons with 

schizophrenia, and differentiate between schizophrenia spectrum disorders, bipolar disorder 

and unipolar depression (14,15). Importantly, the SPQ scales largely fit in the FFM via an 

expanded conceptualization of the fifth trait, Openness. Extending Openness to include 

unusual behaviors, speech, perceptions and beliefs better represents positive symptoms and 

disorganization within the psychotic spectrum (16,17). To comprehensively measure 

personality deviation in the psychotic spectrum, we require a tool that combines the 

specificity of the SPQ with the broad perspective of the FFM.

In the current study, we explore maladaptive expressions of all five personality traits in those 

with severe mental illness and family members using the Personality Inventory for DSM-5 

(PID-5). The PID-5 was developed as a clinical tool to assess a broad range of maladaptive 

personality traits, including expression that does not meet formal diagnostic criteria for a 

personality disorder. It aligns with clinically observed personality expression articulated in 

“Section 3: Emerging Measures and Models” of the DSM-5 (18). PID-5 is reliable with 

good convergent and discriminant validity in healthy (18–20), clinical (21,22) and cross-

cultural (19,23,24) samples. The PID-5 captures five broad trait domain factors that show 

continuity with the FFM (25–28): Negative Affect (FFM analogue: Neuroticism), 

Antagonism (FFM analogue: Agreeableness), Disinhibition (FFM analogue: 

Conscientiousness), Detachment (FFM analogue: Extraversion) and Psychoticism (FFM 

analogue: Openness)1.

1We recognize that the relationship between the normative personality factor Openness and maladaptive traits is an ongoing debate in 
contemporary models of personality. In particular, NEO Openness and PID-5 Psychoticism do not appear to be correlated (85,86). 
However, at the facet level of analysis, half the NEO-PI-R facets loaded positively on Psychoticism while the other half loaded 
negatively (22). DeYoung and colleagues (2012) describe this “paradoxical” relationship between the two subordinate aspects within 
the Openness domain. The lower-level normative facets/aspects, Openness-to-Experience and Intellect, both load positively on the 
Openness domain, yet the most extreme ends of Openness-to-Experience and Intellect are negatively correlated (32). Likewise, 
Openness-to-Experience has positively predicted Psychoticism, while Intellect has negatively predicted Psychoticism in a psychiatric 
sample (68). In normative and psychiatric samples, continuity between Psychoticism and the FFM appears to be strongest – yet 
paradoxical – at the subordinate Openness-to-Experience/Intellect level after shared variance has been extracted (22,32,68). We 
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An additional benefit of the PID-5 is that it forms a hierarchical structure in which each of 

the five trait domains is superordinate to five trait facets that illuminate fine-grained features. 

Phenotypes common across psychotic illnesses are likely to be observed at a higher-order 

domain level and may tap vulnerability for psychotic psychopathology (29). Examining a 

lower level of the personality, such as the 25 facets, may afford better differentiation of 

clinical phenomena (17,28,30). A predominant focus on domain-level effects may be why 

several studies have shown limited sensitivity to different symptom components and 

differentiation of psychiatric patients and relatives (16,31). For instance, the paradoxical 

association between the Openness and Intellect aspects is a compelling demonstration of the 

importance of subordinate hierarchical levels (32). The present work considers the PID-5 at 

domain and facet levels in an effort to demonstrate their utility. We expect that the domain 

level will highlight broad dimensions that are shared across psychosis, whereas narrower 

facets will differentiate syndromes and familial risk.

Clinical populations, including mood, anxiety, posttraumatic stress disorder, addictions 

disorders, and personality disorders, have been widely characterized by the PID-5 (e.g., 

23,33–36). Applications within psychotic populations have been more limited, likely due to 

difficulties in recruiting participants with bipolar or schizophrenia spectrum disorders based 

on comparatively low base rates. Most studies using the PID-5 have examined the structure 

of psychopathology in Cluster A (i.e., schizoid, schizotypal and paranoid) personality 

disorders or psychotic disorders as a broad group (37–39). These approaches strongly 

support the inclusion of a fifth factor in measures of maladaptive personality. They are a 

natural point from which to examine patterns of personality evident in persons experiencing 

psychosis. One recent study found that persons with a psychotic condition had higher PID-5 

Psychoticism, lower Detachment, Negative Affect, and Disinhibition, and equivalent 

Antagonism as compared to an affected psychiatric control group, suggesting PID-5 is 

sensitive in differentiating psychosis from other forms of psychopathology (40).

The current study is a natural extension of this work, in which we provide a more detailed 

clinical characterization and explicitly contrast diagnoses within the psychotic spectrum. An 

inconsistency to address is that, when compared to controls, persons with psychosis have 

generally shown higher Neuroticism, the normative FFM equivalent of Negative Affect (41). 

Including controls and relatives alongside psychiatric groups will allow us to extend Ohi and 

colleagues’ findings to the maladaptive range of personality. The clarity and detail with 

which PID-5 examines personality related to psychotic phenomena lends the current study 

particular strength in examining personality and symptom patterns in schizophrenia, bipolar 

disorder, and relatives.

Psychosis Vulnerability within a Dimensional Framework

The inclusion of relatives and persons with a spectrum of severe psychopathology is a 

unique aspect of the current work. Dimensions of personality appear to tap neurobiological 

and genetic bases for individuals differences related to psychopathology in addition to 

suspect this has been the reason for equivocal Openness findings in past studies of the psychotic spectrum, and feel that assessing the 
extreme ends of personality spectra at multiple levels of the hierarchy is particularly important with respect to psychotic disorders.
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describing patterns of behavior, emotion, and thinking (42,43). Genetic liability is partly 

shared across schizophrenia and bipolar disorder (44,45). First-degree relatives are at 

increased risk for psychotic illness, meaning that schizophrenia confers familial risk for 

bipolar disorder and vice versa (46). Relatives of persons with psychotic disorders 

demonstrate attenuated versions of the patterns of probands across symptom, cognitive, and 

electrophysiology domains (29,47–52). Subclinical psychotic experiences are elevated in 

relatives, even those who never develop a psychiatric disorder (53–55). Given these patterns, 

it follows that trait elevations evident in individuals with psychosis and first-degree 

biological relatives may reflect a common etiology. Indeed, there is already some evidence 

suggesting that maladaptive trait expression reflects variation in shared genetic risk across 

psychotic disorders (15,50). An important next step is to demonstrate how genetic liability 

for severe mental illness relates to personality at the domain and facet level. We carry out the 

present analysis to provide insight into the etiology that may underlie maladaptive 

personality traits and, to our knowledge, be the first to demonstrate such a pattern using the 

PID-5.

In the present study, we provide a comprehensive overview of the connection between 

personality and psychopathology across patients with severe mental illness, first-degree 

biological relatives, and psychiatrically unaffected individuals using the PID-5 and SPQ. We 

investigate how well the measures characterize personality domains and facets across the 

spectrum of clinical and subclinical symptoms in schizophrenia spectrum disorders, bipolar I 

disorder and persons with familial liability for psychosis. Diagnostic groups are used as a 

heuristic to demonstrate that traits are elevated across people who have what were 

traditionally thought of as distinct disorders and among those who have no formal diagnosis 

but who nonetheless share genetic risk. We hypothesize that the PID-5 will perform as well 

as SPQ in differentiating those with psychiatric disorders from controls. The trait domain 

level is expected to highlight the shared vulnerability across the psychotic spectrum. 

Negative Affect and Disinhibition are expected to be elevated in schizophrenia and bipolar 

disorder, consistent with FFM studies linking elevated Neuroticism and Extraversion to 

general risk for psychopathology; Negative Affect is expected to be associated with 

symptoms of depression and anxiety. Additionally, the Psychoticism factor is expected to be 

elevated in both schizophrenia and bipolar clinical groups, and strongly correlated with 

positive symptoms. We expect the facets will parse selective symptom components observed 

more frequently in schizophrenia (i.e., Anhedonia and Suspiciousness) or bipolar disorder 

(i.e., Emotionally Liability). At the facet level we expect similarities to meld subclinical and 

clinical trait levels, with elevations among relatives following the respective diagnostic 

group (i.e., relatives of bipolar patients showing a muted version of the elevations in bipolar 

patients).

Methods

Participants

Persons with bipolar affective or schizophrenia spectrum disorders, first-degree biological 

relatives, and healthy controls were recruited as participants. Stable psychiatric outpatients 

were recruited from the Minneapolis Veterans Affairs Health Care System (VAHCS) and 
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community mental health centers. A family pedigree was completed by relatives and 

patients; the pedigree was also used as a recruitment tool to identify relatives for 

participation. All potential participants were screened via telephone; those that met study 

criteria were invited to participate in person. Informed consent was completed in accordance 

with the Declaration of Helsinki and approved by the Minneapolis VAHCS and University 

of Minnesota Institutional Review Boards.

All participants were native English speakers, 18 to 60 years old, with normal or corrected 

hearing and vision, and intelligence quotient greater than 70. Patients and controls were 

excluded for substance abuse or dependence within the past six months, electroconvulsive 

therapy (ECT), epilepsy, diagnosed seizure disorder, history of stroke, neurological 

condition, other uncontrolled medical conditions likely to affect brain functioning (e.g., 

untreated thyroid condition), and head injury resulting in fractured skull or loss-of-

consciousness for more than 30 minutes. Controls had no history of primary psychotic 

disorder, hypomania, anti-psychotic medication use, current or past depressive episodes, 

ADHD or learning disability, or family history of bipolar or psychotic disorder.

Participants underwent a structured clinical interview (SCID; 56) for Diagnostic and 

Statistical Manual of Mental Disorders, Fourth edition, Text Revision (DSM-IV-TR; 57). 

Relatives and controls additionally completed the Structured Interview for Schizotypy to 

assess for Cluster A personality disorders and traits (58). The clinical interviewer rated 

current symptomatology of all participants using the 24-item version of the Brief Psychiatric 

Rating Scale (BPRS; 59). Participants with schizophrenia or bipolar diagnoses were 

additionally rated on the Scale for the Assessment of Negative Symptoms (SANS; 60) and 

the Scale for the Assessment of Positive Symptoms (SAPS; 61). Final diagnoses were 

determined by two clinical staff (doctoral-level psychologists or trained advanced graduate 

students) who reviewed all clinical interview materials for each participant and reached a 

unanimous consensus for all diagnoses (62); thus, while no diagnostic reliability was not 

quantified, agreement was maximized within the clinical team. An estimate of full-scale 

intelligence quotient was measured using the Block Design and Vocabulary subtests (63) of 

the Wechsler Adult Intelligence Scale, Third Edition (WAIS-III; 64).

Three hundred twelve participants met inclusion criteria: 86 persons with schizophrenia 

spectrum disorders (SZ), 57 persons with bipolar affective disorders (BP), 77 relatives of 

schizophrenia probands (R-SZ), 24 relatives of bipolar probands (R-BP), and 68 healthy 

controls (HC). Bipolar spectrum diagnoses included Bipolar I Disorder (n=56; 17 with 

psychotic features) and Bipolar Disorder NOS (n=1, with psychotic features). Schizophrenia 

spectrum diagnoses included Schizophrenia (n=70), and Schizoaffective disorder (n=15), 

Delusional disorder (n=1), and Psychosis NOS (n=1). Forty-eight R-SZ had no history of 

any psychiatric diagnosis, while 14 R-BP were unaffected. Cluster A personality disorders 

or traits were present in 14 R-SZ, and 3 R-BP.

Questionnaire Procedures

Participants completed the Personality Inventory for DSM-5 (PID-5; 11) as part of a larger 

research protocol. The PID-5 contains 220 items. Participants responded on a scale of 0 

(Very False or Often False) to 3 (Very True or Often True). Partial raw scores were prorated 
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for missing data. Two subjects missed 10 items (4.5%); seven participants missed 1 or 2 

items (<1%). The items form five personality trait domains (Negative Affect, Detachment, 

Antagonism, Disinhibition, and Psychoticism) superordinate to 25 personality trait facets. 

The trait domains were calculated so that every facet contributed to a domain estimate, in 

accordance with empirically derived factors (65).

Participants also completed the Schizotypal Personality Questionnaire (SPQ; 13). The SPQ 

contains 74 items for which participants responded True or False. The questionnaire forms a 

three factor structure: Cognitive-Perceptual, Social-Interpersonal, and Disorganization 

(15,66). Factors were calculated as sum scores, prorated for any missing items. A single 

participant was excluded from SPQ analysis due to 19 missing items (26%). Another 31 

participants were excluded because all items were scored 0. Thirteen participants who 

completed the PID-5 questionnaire failed to complete the SPQ. Thus, the SPQ analysis 

contains 267 participants.

Statistical Analysis

All statistical tests were carried out in SPSS (Version 20). First, five mixed multilevel 

models tested between-group differences in the PID-5 trait domains. Each domain was 

modeled as a separate dependent variable, with Šidák corrections for multiple comparisons: 

α<.01 (67). Group was the fixed independent variable; age and gender were also entered as 

predictors. Family membership was modeled as a random effect using intraclass correlations 

(ICC) in all analyses. Second, mixed multilevel models quantified the extent to which the 

five BPRS symptom domains, entered as simultaneously, predicted each PID-5 domains. 

Covariates (age, gender), random effects (family), and p-statistic threshold (α<.01) were 

equivalent in design to the between-group PID-5 trait domain analyses. Third, mixed level 

models tested between-group effects on PID-5 facets, with age and gender as covariates 

(Šidák correction: α<.002). ICC calculations were not made at the facet level given the null 

contribution in trait domain analysis.

Last, PID-5 and SPQ schizotypy scales were entered into separate stepwise logistic 

regressions predicting psychotic diagnostic status (Bipolar I Disorder with psychotic 

features or Schizophrenia spectrum disorders). In the PID-5 model, Psychoticism facets 

were entered into the first step; the remaining schizotypy facets (Restricted Affectivity, 

Withdrawal, and Suspiciousness) were added in step two. For SPQ, the Cognitive-Perceptual 

factor was entered in the first step, followed by Social-Interpersonal and Disorganized 

factors in step two. Models were compared using Cox & Snell R2 estimates and 

classification accuracy. Between groups effects were also measured for SPQ factors using a 

mixed multilevel model with age and gender as covariates (Šidák correction: α<.017).

Results

Initially, we compared basic demographic and clinical characteristics of participants (see 

Table 1). Current symptoms, as assessed by total score on the BPRS, were lowest in R-SZ 

and CON, intermediate in R-BP and BP, and highest in SZ (F(4,307)=41.76, p<.001). SANS 

and SAPS, which were collected only for persons with schizophrenia or bipolar affective 

disorders, revealed higher positive (F(139)=25.49, p<.001) and negative symptoms 
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(F(139)=8.76, p<.01) amongst SZ. Age was comparable across all five participant groups 

(F(4,307)=1.94, p=.10). The ratio of male versus female participants differed across the 

groups (χ2 =21.63, p<.05) due to the larger number of males amongst SZ and BP, and fewer 

females amongst R-SZ.

PID-5 Domains

In a broad sense, the domain level results were as expected: SZ and BP were elevated and 

CON at lower levels of maladaptive personality domains on average, while relative groups 

fell in between (see Figure 1). All five domains had significant effects of group after 

corrections for age and gender [Negative Affect: F(4,307)=20.67, p<.01; Detachment: 

F(4,307)=28.83, p<.01; Antagonism: F(4, 307)=4.09, p<.01; Disinhibition: F(4,307)=15.30, 

p<.01; Psychoticism: F(4,307)=42.85, p<.01]. Psychoticism set SZ apart from all other 

participants. The two groups experiencing psychotic disorders, BP and SZ, had similarly 

elevated Negative Affect, Detachment and Disinhibition. Both psychiatric groups were more 

elevated than their respective relatives in Negative Affect, Detachment, and Disinhibition. 

Thus, the relative groups diverged from the patient groups more in some domains than 

others. The relatives never significantly differed from one another at the domain level.

For the most part, age and gender did not contribute significantly to the personality domains. 

Younger age was associated with higher Disinhibition (F(304)=13.17, p<0.01); given the 

comparable age across all groups, the effects of age should not affect the interpretation of 

the current findings. Consistent with recent findings (40), Antagonism was comparable 

across most the groups. Females reported lower levels of Antagonism than males 

(F(197)=7.40, p<0.01) suggesting the maladaptive range of Agreeableness is more 

informative to gender differences in presentation than to diagnosis or familial risk within the 

psychotic spectrum. Family membership, as assessed by ICC, contributed minimally to the 

findings across all domains, demonstrating the effects were not driven by family clusters.

Five mixed models tested the direct relationship between the BPRS symptom factors and 

each PID-5 domain after controlling for family cluster, age, and gender (see Table 2). 

Positive symptoms predicted the largest increases in Psychoticism. Depression/Anxiety 

symptoms were most notably associated with higher Detachment and Negative Affect. 

Disorganization predicted smaller increases in Detachment and Negative Affect. Neither 

Negative symptoms nor Mania symptoms were associated with any of the PID-5 domains. 

The results provide evidence that PID-5 Psychoticism is capturing clinically relevant aspects 

of severe mental illness within the intended domains.

PID-5 Facets

The third set of analyses investigated the 25 facets subordinate to the PID-5 trait domains. 

Twenty facets had statistically significant effects of group, which were explored by post-hoc 

comparisons (see Figure 2). Consistent with our hypothesis, Psychoticism differentiated BP 

and SZ patient groups at the trait domain and facet levels despite the overlap in presenting 

clinical symptomatology. SZ had exceptionally high Perceptual Dysregulation and Unusual 

Beliefs & Experiences as compared to all other groups. We also hypothesized that SZ would 

have particularly high Anhedonia and Suspiciousness, facets falling under the Detachment 
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domain. Indeed, Suspiciousness was the only facet outside of the Psychoticism domain for 

which SZ had higher levels than all other groups.

SZ and BP had common elevations across the majority (16) of facets, reinforcing the 

relevance of a broad range of clinical and personality features to psychosis, including those 

that lie outside of positive symptoms. Both psychiatric groups differed from R-SZ, R-BP and 

CON in: four facets of Negative Affect (Emotional Liability, Anxiousness, Perseveration, 

Separation Insecurity); three facets of Detachment (Anhedonia, Depressivity, 

Suspiciousness); three facets of Disinhibition (Distractibility, Irresponsibility, Impulsivity); 

and two facets of Psychoticism (Perceptual Dysregulation, Unusual Beliefs & Experiences). 

Whereas SZ differed controls in all twenty facets showing group differences, BP were 

comparable to controls in four facets: Restricted Affectivity (Negative Affect), Rigid 

Perfectionism (Disinhibition), and Callousness and Grandiosity (Antagonism). R-SZ and R-

BP were comparable to CON on all facets except Anhedonia. As observed at the domain 

level, the two relative groups did not differ from one another. Gender effects, with male 

participants’ scores exceeding women’s, were observed in all Antagonism facets, Risk 

Taking, Irresponsibility, and Restricted Affectivity. Effects of age were significant for Risk 

Taking, Irresponsibility, and Callousness.

SPQ

Lastly, we compared the ability of PID-5 schizotypy scales and SPQ to differentiate persons 

with clinically significant psychosis from those without a psychotic disorder (see Table 3). 

At the first step of each model, PID-5 Psychoticism facets accounted for slightly more 

variance (R2=.28) than the SPQ Cognitive-Perceptual factor (R2=.27). The full models were 

comparable (R2=.30), with SPQ accurately predicting the diagnostic status of 78.5% of 

participants and PID-5 classifying 77.5%.

The group differences in SPQ factors was highly similar to that of the PID-5 Psychoticism 

domain. Mean scores were highest in SZ, followed by BP, R-BP, R-SZ and CON (see Figure 

3). The Cognitive-Perceptual Factor appeared particularly sensitive to the SZ group. Social-

Interpersonal elevations were largely shared by the two patient groups. Additionally, CON 

were significantly lower than all other groups on this factor. PID-5 Psychoticism correlation 

most strongly with SPQ Cognitive Perceptual (see Figure 3B; r = 0.80) and Disorganized (r 

= 0.67) factors. The Interpersonal Factor had the strongest relationship with PID-5 

Detachment (r=0.75; correlation with Psychoticism r =g243 .48). Like the SPQ, PID-5 

appears sensitive to schizotypal traits in psychiatric disorders within the psychotic spectrum, 

and in relatives of persons with severe mental illness.

Discussion

The aim of this work was to demonstrate the utility of instruments such as the PID-5 to 

broadly assess traits in severe psychopathology, and the relationship to symptomatology. The 

results showcased the PID-5 as a comprehensive assessment tool that provides coverage of 

schizotypal dimensions, captures traits relevant to the psychotic spectrum, and quantifies the 

remaining four personality factors that have been well-represented in non-psychotic samples 

to-date. Three main methodological strengths maximized the value of the observations. First, 
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by using an enriched sample of persons experiencing schizophrenia spectrum or bipolar 

disorders, we directly tested the association between symptoms and personality across 

diagnostic delineations. Second, we examined the full spectrum of maladaptive traits across 

two levels of the hierarchical structure of personality, with an instrument that offers detailed 

coverage of attributes associated with the core symptoms of psychosis (i.e., hallucinations, 

delusions, disorganization). Third, the inclusion of first-degree relatives was particularly 

novel within extant literature and may be helpful in identifying components of 

psychopathology with a common etiology.

Overwhelmingly, and in alignment with HiTOP theory, personality measures highlighted 

shared trait elevations across psychotic syndromes. Maladaptive ranges of personality, as 

indexed by PID-5 and SPQ, were most elevated in persons with schizophrenia or bipolar 

disorder. Psychoticism was the only domain to distinguish the psychiatric groups at the 

superordinate domain level. Participants with schizophrenia had elevated Psychoticism 

compared to all other groups. At the subordinate level, this was driven by the Perceptual 

Dysregulation and Unusual Beliefs & Experiences facets. We suspect that Suspiciousness 

follows a similar pattern because of cross-loadings on multiple personality domains 

including Psychoticism (29,65,68). A similar pattern was seen in the SPQ, particularly the 

Cognitive-Perceptual factor. In addition to illustrating group differences, PID-5 schizotypy 

scales and SPQ accurately classified the majority of participants based on psychotic 

diagnostic status. Of all PID-5 and SPQ schizotypy facets, PID-5 Unusual Beliefs and 

Experiences had the strongest predictive power (OR= 5.56), despite containing a mere eight 

items. Suspiciousness is also notable (OR= 1.92). When only considering positive 

schizotypy scales (i.e., PID-5 Eccentricity, Unusual Beliefs & Experiences, Perceptual 

Dysregulation, and SPQ Cognitive-Perceptual in Step 1 of regressions in Table 3) PID-5 

performance is superior to SPQ, demonstrating the utility of PID-5 as a differential diagnosis 

tool.

Examining the structure of personality in scales with extensive coverage and in populations 

that endorse the extreme ends of the range may increase understanding of how the psychotic 

spectrum fits within maladaptive personality structures. The current findings can inform our 

understanding of the relationship between Psychoticism, in the maladaptive range of 

personality, and Openness, in the normative range. By including the extreme end of the 

domain, Psychoticism may be capturing variance that other indices omit, particularly that 

related to the aspect Openness-to-Experience. The high levels of Psychoticism within our 

sample suggest that the PID-5 highlights meaningful characteristics of severe mental illness. 

Furthermore, PID-5 captures the variability of individual scores across the sample. While 

persons with schizophrenia spectrum disorders represented the tail of the distribution on 

average, some endorsed low levels that overlapped with controls. Individual scores are 

particularly important to consider as we move toward measurement-based clinical care. 

Stable recovery, lack of insight, or comparing one’s self to peers with psychosis, could 

potentially explain the low Psychoticism scores in a portion of individuals with 

schizophrenia spectrum disorders.

No single study to-date has applied the PID-5 to multiple psychotic disorders and family 

members. The sample allowed us to consider how personality dimensions relate to both 
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clinical presentation and shared risk. Our hypothesis with respect to personality in relatives 

met mixed findings. The relatives were intermediate to the patient groups and healthy 

controls, as we had predicted. More often than not, relatives of individuals with bipolar 

disorder were similar to those with bipolar disorder (16 of 25 facets) as compared to persons 

with schizophrenia and their relatives (6 of 25 facets). Neither the domain nor the facet level 

differentiated the two relative groups. As noted above, a limitation to the findings in relatives 

of persons with bipolar disorder may reflect general psychiatric distress more than familial 

liability for psychosis. Consistent with this theory, past work found that personality traits in 

persons at-risk for psychosis were highest in those expressing the highest current prodromal 

symptomatology (69). Alternatively, the similarities may reflect shared susceptibility across 

disorders, consistent with coaggregation of psychotic disorders within families (70).

Positive symptoms such as hallucinations and delusions do not account for the complete 

clinical picture of persons with psychosis, though they are central diagnostic criteria. Thus, 

it is not surprising that we saw personality overlap across disorders that share psychiatric 

features. High Negative Affect, Detachment, and Disinhibition in our psychiatric sample is 

consistent with high Neuroticism and low Extraversion and Conscientiousness observed in 

schizophrenia and a host of other psychiatric disorders (31,41). Our findings support the 

assumption that Negative Affect, Detachment, and Disinhibition may be general risk factors 

of psychopathology (31,71). As suggested by Carpenter (72), overlap between the patient 

groups may be due to features that are auxiliary to diagnostic criterion, such as general 

distress associated with having a mental illness. In the present investigation, Negative Affect 

and its facets all follow the pattern predicted by general distress: patients with schizophrenia 

and bipolar are higher than controls. The Psychoticism domain, in which we observed the 

greatest gap between BP and SZ, is minimally correlated with general distress (73), 

suggesting that the PID-5 captures variance uniquely associated with psychosis and shared 

characteristics.

An outstanding question within HiTOP has been the relationship between symptoms and 

personality. The link between the personality dimension Psychoticism and clinical Thought 

Disorder domain has been empirically demonstrated, as has the link between Negative 

Affect and Internalizing symptoms. The current analysis reproduced a clear relationship 

between Psychoticism and positive symptoms. This extends our between-groups analysis, 

showing that not only are people with primary psychotic disorders on average higher in 

Psychoticism, but the individual level of psychotic symptoms is tightly related to 

Psychoticism. Internalizing symptoms (i.e. BPRS Depression/Anxiety) significantly 

predicted Negative Affect scores. Surprisingly, Internalizing was associated more strongly 

with Detachment than Negative Affect. Quilty and colleagues found opposing relationships 

between personality and depression and mania symptoms. Depression was negatively 

associated with Extraversion, while mania was positively related to Extraversion (74). Our 

sample replicated the association between depression symptoms and Detachment, the 

maladaptive analogue of Extraversion, but not mania, which had a weak, non-significant 

negative correlation with Detachment. The negative symptom domains did not significantly 

predict any PID-5 trait domain. Neither mania nor negative symptoms has been well-

characterized within the structure of psychopathology, leaving both as areas for future study. 

Understanding how negative symptoms fit within the taxonomy of mental illness could be 
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especially relevant to advancing treatment for psychosis. Negative symptoms are one of the 

most enduring and refractory clinical components associated with psychosis, even within 

evidence-based practice (75).

HiTOP represents a pivotal change in theory and classification of psychopathology. 

However, it is largely consistent with how clinicians already understand and practice 

treatment, with cross-cutting symptoms as targets of evidence-based treatments (76). The 

symptom level provides greater reliability than diagnoses (77). Diagnostic interviews assign 

participants to discrete groups that may obscure the range of trait expression within each 

group. Presence of a psychotic disorder without a comorbid diagnosis, as required by many 

research protocols, is rare and does not reflect clinical presentations seen in treatment 

settings (78,79). Furthermore, the language of DSM (i.e., “not better explained by”) restricts 

how we represent shared symptom clusters and comorbidity in diagnostic assignments. 

Aligning clinical research and treatment with a common, empirically-established 

classification system will decrease the disconnect between development and application of 

psychiatric intervention.

We see two immediate areas in which future research of HiTOP can advance understanding 

of psychosis. First, our findings emphasize the importance of broadly assessing 

psychopathology across all five trait domains before honing in on specific facets or symptom 

clusters. All five domains were applicable to this specialized sample despite recruitment for 

participants with psychotic disorders. Yet, we have limited understanding of the relationship 

between Psychoticism and other traits, and the combined impact of multiple trait elevations 

on course of illness. Recent work has shown that Internalizing symptom domain (e.g., 

depression and anxiety) is more predictive of functional outcome in psychotic disorders than 

the Thought Disorder domain (80). Traits have been shown to interact to predict non-

psychotic syndromes (81,82), and a similar process likely occurs in psychotic disorders. By 

broadening the focus of psychosis research, we can consider the interplay between traits. 

Second, further research can explore how dimensional assessments should inform treatment 

approaches. Select studies give promising demonstrations of the value of incorporating 

dimensional assessment in treatment planning. Baseline traits can be used to predict the 

effectiveness of treatment, or even be modified by effective treatment (81,83,84). A parallel 

line of work is reaching a better understanding of the reliability and meaning of individual 

scores. This can lead to clinically meaningful cutoffs on measures of the HiTOP model.

Conceptualizing mental illness through HiTOP is particularly important for severe mental 

illness given historical views of schizophrenia as intractable, permanent, and categorically 

different than other forms of mental illness. In fact, there are many evidence-based 

treatments for schizophrenia and bipolar disorder. Within the 21st century, there has been a 

push to understand risk factors of psychotic disorders and move toward early intervention, 

and even prevention. Our findings demonstrate that psychosis is not qualitatively different 

from other disorders, but rather overlaps on the majority of personality dimensions, which 

may suggest shared etiologic pathways and perhaps similar interventions to facilitate 

recovery. Dimensional models provide an empirically-based, quantitative framework for 

assessing the psychosis spectrum that can inform clinical assessment, intervention, and 

prevention.
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Figure 1. 
Group differences in PID-5 domains. from mixed multilevel analyses of the five PID-5 

personality trait domains. PID-5 mean scores are reported on a scale from 0 (Very False or 
Often False) to 3 (Very True or Often True). Significant post-hoc group comparisons are 

notated by brackets. Error bars denote standard errors for all domains.
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Figure 2. 
Group differences in PID-5 trait facets. Mixed multilevel models test between-group 

differences at the subordinate facet level of each of the five trait domains: (A) Negative 

Affect; (B) Detachment; (C) Antagonism; (D) Disinhibition; and (E) Psychoticism. PID-5 

mean scores are reported on a scale from 0 (Very False or Often False) to 3 (Very True or 
Often True). Significant post-hoc group comparisons are notated by brackets. Facets without 

brackets did not reach significance in the mixed multilevel model analysis. Error bars denote 

standard errors.
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Figure 3. 
Individual and group differences in SPQ domains. Panel A: Group differences across the 

three factors of the Schizotypal Personality Questionnaire (SPQ). The SPQ is a well-

established personality measure that has proved sensitive to both clinical and subclinical 

schizotypal traits. The results verify that the PID-5 sufficiently captures features of 

psychosis across the maladaptive level. Panel B: The SPQ Cognitive-Perceptual factor was 

strongly correlated with PID-5 Psychoticism, further supporting both measures as important 

to psychosis. SPQ factors are reported as sum scores that range from 0 to 33.
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Table 3.

Diagnostic Classification by Personality Measures: Comparing PID-5 and SPQ.

b(SE) p-value OR 95% CI R2Δ

Model 1: PID-5 Schizotypy

Step 1 .28

 Eccentricity −.58 (.32) .07 .56 [.30, 1.05]

 Perceptual Dysregulation .42 (.59) .48 1.52 [.48, 4.82]

 Unusual Beliefs 1.72 (.40) < .001 5.56 [2.53, 12.21]

Step 2 .02

 Restricted Affectivity (lack) .29 (.32) .36 .75 [.72, 2.51]

 Withdrawal .30 (.30) .32 1.35 [.75, 2.44]

 Suspiciousness .65 (.33) .049 1.92 [1.00, 3.67]

Psuedo R2: .30

Correct Classification %: 77.5%

Model 2: SPQ

Step 1 .27

 Cognitive-Perceptual .21 (.03) < .001 1.24 [1.16, 1.32]

Step 2 .03

 Social-Interpersonal .06 (.03) .02 1.07 [1.01, 1.12]

 Disorganized −0.17 (.05) .001 .85 [.76, .94]

Psuedo R2: .30

Correct Classification %: 78.5%

Note. N = 298. Bolded effects are significant at p < .05. Abbreviations: PID-5 = Personality Inventory for DSM-5, SPQ = Schizotypal Personality 
Questionnaire. PID-5 Step 1 includes all facets within the Psychoticism trait domain. Step 2 includes Restricted Affectivity from the Negative 
Affect domain, and Withdrawal and Suspiciousness from the Detachment domain.
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