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Objectives: Early-course psychotic disorders have been extensively studied in terms of phenomenology, but little
is known about the influence of personality traits on clinical features of first-episode psychosis. The aim of
this study was to explore how the “big five” personality domains (neuroticism, extraversion, openness,
agreeableness, and conscientiousness) are associated with treatment delay (duration of untreated psychosis,
DUP), functioning, and positive and negative symptom severity.

Methods: Data for these analyses were obtained from 104 participants enrolled from psychiatric inpatient units in
Atlanta, Georgia, between August 2008 and March 2011. The NEO Five-Factor Inventory (NEO-FFI) was used to
assess personality domains, and all other variables were measured in a standardized and rigorous manner
using psychometrically sound instruments. Correlational analyses and multiple linear regressions were carried
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Personality out to examine the strength of associations between variables of interest.
Positive symptoms Results: Findings indicated that except for openness, all of the other personality variables contributed to some
Psychosis extent to the variance in DUP. Conscientiousness was positively correlated with functioning. Agreeableness

Schizophrenia was independently negatively associated with positive symptom severity and extraversion was independently

negatively correlated with negative symptom severity.
Conclusions: We report the first evidence suggesting that DUP is in part driven by personality domains.
Functioning and symptom severity are also associated with those domains. Personality should be taken into
account in order to better understand the phenomenology of early-course psychotic disorders as well as
treatment-seeking behaviors.

© 2015 Published by Elsevier B.V.

1. Introduction et al,, 1997), and risk for substance abuse (Blanchard et al., 1999). Along

these lines, Vohs and colleagues (2013) studied the role of two personal-

The relevance of personality traits among individuals with schizo-
phrenia and related psychotic disorders—regarding both vulnerability
and vulnerability and influencing clinical course—has received research
attention in recent decades (Berenbaum and Fujita, 1994). Some person-
ality characteristics may negatively affect the course of psychotic disor-
ders in terms of coping with the psychotic disorder and other stressful
situations (Horan and Blanchard, 2003), social and work functioning
(Lysaker et al., 1998; Lysaker and Taylor, 2007), quality of life (Kentros
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ity domains, neuroticism and extraversion, on the impairment of intrinsic
motivation in schizophrenia, which could mediate diverse outcomes.

The ways in which personality and psychosis influence each other
remain unclear. The life-altering experience of ongoing psychosis can
be a cause of personality alterations (Hulbert et al., 1996), though
evidence also suggests that particular personality traits predate schizo-
phrenia onset (van Os and Jones, 2001). Partly for this reason, recent
studies have focused on recent-onset patients who are not yet as
impaired by the chronic illness (Horan et al., 2005).

Yet, while extensive research has examined clinical phenomenology
of early-course psychotic disorders—including help-seeking and treat-
ment delays, social functioning, and the nature of positive and negative
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symptoms to name a few features of interest—personality remains rela-
tively rarely considered in such investigations. Among the studies that
have taken personality traits of first-episode psychosis patients into
account, the “big five” personality traits (neuroticism, extraversion,
openness, agreeableness, and conscientiousness) measured by the NEO
Personality Index—Revised or the shorter NEO Five-Factor Inventory
(NEO-FFI) have been rarely assessed. In terms of comparing personality
domains between first-episode or early-course patients and unaffected
controls, Couture et al. (2007) found lower extraversion and higher neu-
roticism, openness, and agreeableness in first-episode patients. Another
report also indicated lower extraversion and higher neuroticism, as well
as lower openness and conscientiousness, in early-course schizophrenia
(Johansen et al., 2013). Gurrera and colleagues (2014) reported lower
extraversion and elevated neuroticism, as well as higher openness and
lower agreeableness and conscientiousness.

A few reports in the literature suggest that variations in personality
domains among patients with early-course schizophrenia may impact
clinical features. For example, Gleeson et al. (2005) found that among
patients experiencing first-episode psychosis, lower agreeableness
and higher neuroticism could influence relapse. Beauchamp and
coworkers (2011) reported links between personality and coping
(e.g., neuroticism being associated with poorer coping and related
outcomes), confirming previous findings from non-first-episode sam-
ples (Lysaker et al., 1999b, 2003, 2004). Healthy or normal personality
traits, such as those pertaining to openness, agreeableness, and consci-
entiousness (Bagby et al., 1997; Camisa et al., 2005; Kentros et al.,
1997) have been examined in individuals with psychotic disorders
(and more recently with early psychosis patients; Beauchamp et al.,
2013) with regard to predicting therapeutic outcomes.

Aside from these initial studies, relatively little is known about the
ways in which neuroticism, extraversion, openness, agreeableness, and
conscientiousness are associated with critical constructs pertaining to
early-course psychosis. Because of research evidence indicating links be-
tween personality traits and coping, motivation, and related outcomes
among individuals with psychotic disorders, in this analysis, we examined
how these personality domains are associated with treatment delay
(defined as the duration of untreated psychosis [DUP], the period
between the onset of psychotic symptoms and the initial evaluation/
treatment for a diagnosed psychotic disorder), functioning, and positive
and negative symptom severity. Because delays in treatment-seeking
can give rise to differences in clinical outcome, first, we asked whether
personality domains were related to DUP. Given the complete dearth of
literature on this topic (though other patient-, family-, and services-
level predictors of DUP have been established; Compton and Broussard,
2011), we had no a priori hypotheses, but sought to explore associations.
Second, we hypothesized that neuroticism would be associated with
poorer functioning among first-episode psychosis patients, and that this
association would be mediated by DUP if neuroticism were found to be
related to both DUP and functioning. Third, we expected neuroticism to
be positively, and agreeableness to be negatively, associated with the se-
verity of positive symptoms (e.g., delusions, grandiosity, suspiciousness/
persecution, hostility). Fourth, we hypothesized that extraversion and
openness would be negatively associated with the severity of negative
symptoms (e.g., blunted affect, emotional withdrawal, poor rapport,
passive/apathetic social withdrawal). Fifth, because mode of onset of
psychosis is a known, strong determinant of DUP (Compton et al., 2008,
2011a, 2011b), we compared its predictive strength relative to DUP
with that of the five personality domains, at least for that subset of
participants for whom mode of onset could be reliably determined.

2. Methods
2.1. Setting and sample

As part of a larger project examining the effects of premorbid
marijuana use on early-course psychosis (Kelley et al., submitted for

publication), 104 patients (recruited and assessed between August 2008
and March 2011) had available data on the key variables of interest in
this analysis. Participants were recruited from the inpatient psychiatric
units (n = 82) or psychiatric emergency service (n = 5) of a large,
urban, university-affiliated, public sector hospital and from a suburban
county psychiatric crisis center (n = 17), both in Atlanta, Georgia, and
both of which serve a predominantly African American population. Eli-
gibility criteria included: being between the ages of 18 and 40 years,
English-speaking, and hospitalized for a first-episode, non-affective
psychotic disorder. Potential participants were ineligible if they had
known or suspected mental retardation, a Mini-Mental State Examina-
tion (MMSE; Folstein et al., 1975; Cockrell and Folstein, 1988) score of
<24, asignificant medical condition compromising ability to participate,
a prior hospitalization for psychosis >3 months before the index hospi-
talization, prior antipsychotic treatment of >3 months in duration, or in-
ability to provide informed consent. Written informed consent was
obtained from all participants prior to study enrollment, and all proce-
dures were approved by the university's institutional review board.
While enrolling these 104 participants, 163 other patients were referred
to the study team but found to be ineligible or uninterested. Specifically,
eight were outside the specified age-range; five were not English-
speaking; 55 were not first-episode, non-affective psychosis patients
based on the criteria detailed above; four had known or suspected
mental retardation; five had a MMSE score of <24; four a significant
medical condition compromising ability to participate; 11 were un-
able to provide informed consent; and the remainder met eligibility
criteria but refused to participate.

2.2. Measures and rating scales

The Structured Clinical Interview for DSM-IV Axis I Disorders (SCID;
First et al., 1995)—an in-depth, semi-structured interview informed
by collateral information from the medical record, clinicians, and
informant interviews when available—was used to establish research
diagnoses. The date of onset of psychotic symptoms was determined
using the Symptom Onset in Schizophrenia (SOS; Perkins et al., 2000) in-
ventory, following an in-depth interview with the patient (including
cross-referencing dates with memorable life events to enhance
reliability), a chart review, and interviews with 1-3 informants
when available. The duration of untreated psychosis (DUP) was op-
erationalized as starting on the date of onset of psychotic symptoms
and ending on the date of the patient's first hospitalization for
psychosis. Given the expected right-skewed distribution of DUP,
analyses relied on log10(DUP + 1).

Global functioning was measured using the Global Assessment
of Functioning (GAF) scale (Hilsenroth et al., 2000) and the Social and
Occupational Functioning Assessment Scale (SOFAS; Goldman et al.,
1992), both of which rely on a 100-point continuum divided into
10-point intervals with descriptive anchors. Inter-rater reliability
between the study's two main raters was assessed using a two-way
mixed (judges fixed) effects intraclass correlation (ICC) coefficient
analysis of variance model (Shrout and Fleiss, 1979). ICC coefficients
for the GAF and SOFAS scores were .68 and .91, respectively. A sum of
these two variables (GAF + SOFAS) was used for analyses, as they
were highly correlated (r = .74, p <.001).

The NEO Five-Factor Inventory (NEO-FFI) is a 60-item abbreviated
questionnaire derived from the 240-item NEO Personality Index
Revised (NEO-PI-R) (Costa and McCrae, 1992). The NEO-FFI assesses
an individual's personality using the “big five” personality traits:
neuroticism, extraversion, openness, agreeableness, and conscientious-
ness (Saucier, 1998). Each of the five domains is represented with 12
items on the NEO-FFI (Saucier, 1998), which, along with the NEO-PI-R,
is the most widely used method of measuring personality based on
the five-factor model (McCrae and Allik, 2002). The items on the NEO-
FFI (e.g., “I like to have a lot of people around me”; “I have a clear set
of goals and work toward them in an orderly fashion”; “I often try
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new and foreign foods”) are rated on a 5-point Likert scale (which we
coded as 0 = strongly disagree, 1 = disagree, 2 = neutral; 3 = agree;
4 = strongly agree) (Costa and McCrae, 1992). The NEO-FFI has good in-
ternal consistency and test-retest reliability (Murray et al., 2003;
Saucier, 1998). We had complete data for n = 104, except that one par-
ticipant was missing only one conscientiousness item; thus, rather than
scoring conscientiousness as missing, we computed it as 12 times the
mean of the 11 items answered.

Positive and negative symptom severity was assessed with the com-
monly used Positive and Negative Syndrome Scale (PANSS; Kay et al.,
1987). Following an in-depth interview and a chart review, trained
research assessors rated severity of 30 symptoms at present and over
the past month on a scale from 1 = absent to 7 = extreme. The original
PANSS positive and negative symptom subscales were used. Inter-rater
reliability of the PANSS positive and negative subscale scores was
assessed across the study's trained raters with two-way mixed (judges
fixed) effects ICC coefficients, which were .92 for both the positive and
negative symptom subscales.

For the 83 participants for whom it could be reliably determined,
mode of onset of psychotic symptoms was rated by team consensus
after the in-depth research interviews with participants and, when
available, collateral informants. It was coded as acute with sudden
onset, acute with precipitous onset, subacute, gradual, and insidious,
as defined for the World Health Organization International Pilot Study
of Schizophrenia (Jablensky et al., 1992). These five levels were then
trichotomized as acute (comprised of the sudden and precipitous
categories), subacute, and chronic (including gradual and insidious
categories) for subsequent analysis.

2.3. Data analyses

Distributional properties were examined for all variables. We began
by computing zero-order correlations between the five personality do-
main scores and the four outcomes of interest (DUP, functioning, posi-
tive symptom severity, and negative symptom severity). We then
examined these associations, using multiple regression models in
which all five personality domains were entered together, in order to
examine the independent effects of each personality domain while con-
trolling for the effects of the others. For functioning, positive symptoms,
and negative symptoms, we also examined models including DUP as a
control variable because it is known to be associated with these early-
course features (Marshall et al., 2005; Perkins et al., 2005). For the
subset of participants for whom mode of onset could be reliably deter-
mined, we used multiple regression to compare the proportions of
DUP variance accounted for uniquely and jointly by the five personality
domains and by mode of onset. Finally, post-hoc exploratory tests
were used to assess for potential differences in key variables between
first-episode patients with and without a mood component.

3. Results
3.1. Sociodemographic and clinical characteristics of the study sample

Basic demographic characteristics of the sample (Table 1) revealed a
mean age of 24.5 4 5.2 years, and a mean years of educational attainment
of 11.9 + 2.0. The majority of participants were male (74, 71.2%), African
American (89, 85.6%), and single and never married (90, 86.5%). SCID-
based diagnoses—the most common of which were schizophrenia,
paranoid type (46, 44.2%), psychotic disorder not otherwise specified
(16, 15.4%), and schizophreniform disorder (12, 11.5%)—are shown in
Table 1. The median DUP was 53.5 weeks, and mean GAF and SOFAS
scores were 38.5 £ 12.6 and 42.6 + 13.1, respectively.

At the time of beginning the research interview, participants had
been hospitalized 4.9 + 3.4 days (median, 4; mode, 3), and the overall
length of hospitalization was 9.7 &+ 5.1 (median, 8; mode, 7). The major-
ity of participants (71, 68.3%) were prescribed risperidone during

Table 1
Basic sociodemographic and clinical characteristics of the sample of first-episode
psychosis patients (n = 104).

Age at hospitalization, years 245+ 5.2
Years of educational attainment 119 +£20
Gender
Male 74 (71.2%)
Female 30 (28.9%)
Race
Black/African American 89 (85.6%)
White 7 (6.7%)
Other 8 (7.7%)
Marital status
Single and never married 90 (86.5%)
Married or living with a partner 5(4.8%)
Separated or divorced 9(8.7%)
SCID-based diagnosis
Schizophrenia, paranoid type 46 (44.2%)
Psychotic disorder not otherwise specified 16 (15.4%)
Schizophreniform disorder 12 (11.5%)
Schizoaffective disorder, depressive type 11 (10.6%)
Schizophrenia, undifferentiated type 9 (8.7%)
Schizoaffective disorder, bipolar type 4 (3.9%)
Schizophrenia, disorganized type 2 (1.9%)
Brief psychotic disorder 2 (1.9%)
Delusional disorder 2 (1.9%)
Duration of untreated psychosis (median, in weeks) 53.5
Global Assessment of Functioning 385+ 126
Social and Occupational Functioning Assessment Scale 42.6 + 13.1
PANSS scores
Positive Symptom Scale 22.7 £5.0
Negative Symptom Scale 212 £6.1
NEO-FFI personality domain scores
Neuroticism 21.6 + 8.6
Extraversion 29.5 + 6.7
Openness 27.0 £ 47
Agreeableness 283 + 6.7
Conscientiousness 334476

hospitalization (daily dosage of 3.9 4+ 1.7 mg; median, 4; mode, 4;
range 1-10). Because antipsychotic medications can produce motor
effects that may be confused with negative symptoms (although our
PANSS negative symptoms were rated at present and over the past
month), we confirmed that risperidone dosage was not significantly
correlated with positive or negative symptom severity scores (r = .18
and .16, respectively, both non-significant). Risperidone dosage was
only modestly correlated with one of the five personality domains
(with agreeableness, r = —.25, p = .04; the other four correlations
were non-significant and < .13).

3.2. Correlations among the five personality domains and the four outcome
variables

Correlations for the personality domains and outcome variables
are shown in Table 2. Using Cohen's (1988) guidelines (absolute
correlations .1-.3 are weak, .3-.5 are moderate, and .5 and above are
strong), neuroticism was negatively associated with conscientiousness
strongly, with extraversion and agreeableness moderately, and with
openness weakly. The remaining four domains were positively correlat-
ed among themselves. In particular, conscientiousness was strongly
correlated with extraversion and moderately correlated with agree-
ableness. Among the four outcome variables, functioning was negative-
ly correlated, though weakly, with DUP and positive symptom severity,
and strongly with negative symptom severity. Other correlations were
either weak or, for DUP and negative symptom severity, near zero
(see Table 2).

3.3. Associations between NEO-FFI personality domains and DUP

To answer our first question—how personality domains relate
to treatment delay (DUP)—we compared the zero-order correlations
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Table 2

Correlations among personality domains and outcome variables (n = 104).
Variable 1. 2. 3. 4 5 6. 7 8
1. Neuroticism -
2. Extraversion — 44"
3. Openness —.11 21"
4. Agreeableness —.33" 20" .16
5. Conscientiousness — 53" 65" 25 36"
6. DUP 38" —32" —.10 —.29" —22"
7. Functioning — 28" 317 .09 25" 37" — 25"
8. Positive symptom severity .06 —.07 —.02 —.38" —.01 19 —.23"
9. Negative symptom severity 01 —.28" —.07 —.14 —.23" 05 — .54 17
* p<.05.

* p<.01.

with the betas (standardized partial multiple regression coefficients)
obtained when DUP was regressed on the domain scores. To facilitate
this comparison, we reproduced the relevant correlations from Table 2
in Table 3. As shown, neuroticism was positively and extraversion,
agreeableness, and conscientiousness negatively correlated with DUP,
all significantly (openness was weak and non-significant). In contrast
to the correlations, the betas gauge the associations of each domain
with DUP controlling for the other domains. As shown in Table 3,
whether controlling for other domains or not, higher neuroticism scores
and lower extraversion and agreeableness scores tended to be associat-
ed with longer DUP, significantly so. Effects for openness were weak
and statically non-significant, and whereas the zero-order correlation
between conscientiousness and DUP was weakly negative, its beta
was positive and not statistically significant. However, not too much
should be made of the positive point estimate; the 95% confidence
interval included negative values [—.09, .43]. Taken together, the
model including the five personality domains accounted for 21% of
the variation in DUP scores and suggested unique contributions for
neuroticism, extraversion, and agreeableness (all betas significant).

3.4. Associations between NEO-FFI personality domains and functioning

A similar analysis—comparing zero-order correlations with
betas—when functioning was regressed on the domain scores
revealed a different pattern (see Table 4). For the zero-order correla-
tions, the pattern was similar but reversed compared to the DUP-
related findings: neuroticism was negatively and extraversion,
agreeableness, and conscientiousness positively correlated with
functioning (again openness was weak and non-significant). Betas
for these four domains had the same sign as their correlations, but
none were statistically significant. Taken together, the model includ-
ing the five personality domains accounted for 16% of the variation in
functioning scores and suggested that none of the domains made
unique contributions (no betas significant; the strongest was consci-
entiousness with 3 = .21, p = .13), but instead all worked together,
in concert, to account for variation in functioning.

To address our second objective/hypothesis—that the association
between neuroticism and functioning would be mediated by
DUP—we decomposed the total effect of neuroticism into its direct

Table 3
Predicting the duration of untreated psychosis (DUP) from personality domains
(n = 104).

and indirect (mediated by DUP) components (Kline, 2010). As we hy-
pothesized, higher neuroticism tended to be associated with lower
functioning (r = — .28, the total effect). The direct effect of neuroticism
was —.22 (the beta for neuroticism, regressing functioning on both
neuroticism and DUP), thus the indirect effect was — .06 (.38, the corre-
lation between neuroticism and DUP, multiplied by —.16, the beta for
DUP, regressing functioning on both neuroticism and DUP). Thus 78%
of the effect was direct and 22% mediated by DUP. This is probably
best characterized as relatively weak, partial mediation.

As an exploratory analysis, undertaken due to the moderate correla-
tion between DUP and functioning (r = —.25), we asked whether DUP
would account for additional variation in functioning, above and beyond
the personality domains. The answer is no; the increase in R when DUP
was added to the five domain scores was .012, F(1,97) = 1.4,p = .23.

3.5. Associations between NEO-FFI personality domains and positive and
negative symptoms

When positive symptom severity was regressed on the domain
scores (see Table 5), only agreeableness seemed to matter. Both the
simple correlation and the beta indicated that higher agreeableness
tended to be associated with lower positive symptom severity. Taken
together, the model including the five personality domains accounted
for 18% of the variation in positive symptom severity and suggested
that most of the influence was due to agreeableness. Thus, our third
hypothesis was partially supported: agreeableness was negatively
associated with the severity of positive symptoms, but neuroticism
was essentially uncorrelated and not positively associated as we
had thought.

When negative symptom severity was regressed on the domain
scores (see Table 6), primarily extroversion seemed to matter. The sim-
ple correlations indicated that higher extraversion and conscientious-
ness tended to be associated with lower negative symptom severity.
The betas were likewise negative, but only extraversion remained
statistically significant, with neuroticism being marginal (p = .07).
Taken together, the model including the five personality domains
accounted for 12% of the variation in negative symptom severity and
suggested that unique contributions, judging from the betas, were
made primarily by extraversion and neuroticism. Thus, our fourth

Table 4
Predicting functioning (GAF + SOFAS) from personality domains, controlling for
DUP (n = 104).

Variable Simple correlations Multiple regression Variable Simple correlations Multiple regression
r p & p r p p p
Neuroticism .38 .000 29 .010 Neuroticism —.28 .004 —.08 48
Extraversion —.32 .001 —.26 .035 Extraversion 31 .002 11 .36
Openness —.10 29 —.03 .76 Openness .09 .36 —.01 .89
Agreeableness —.29 .003 —.20 .049 Agreeableness .25 .009 13 19
Conscientiousness —.22 .023 17 19 Conscientiousness 37 .000 221 13
Multiple regression R?>= 21,p<.001, Multiple regression R* = .16, p = .003,
statistics F(5,98) =52 statistics F(5,98) = 3.9
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Table 5

Predicting positive symptom severity from personality domains, controlling for

DUP (n = 104).
Variable Simple correlations Multiple regression

r p &} p
Neuroticism .06 .57 —.04 73
Extraversion —.07 46 —.15 .23
Openness —.02 85 .02 .80
Agreeableness —.38 <.001 —.45 <.001
Conscientiousness —.01 92 22 .10
Multiple regression R? =.18,p = .002,
statistics F(5,98) =43

hypothesis was likewise partially supported: extraversion was
inversely associated with the severity of negative symptoms, but
openness was essentially uncorrelated and not negatively associated
as we had expected.

3.6. Mode of onset, NEO-FFI personality domains, and DUP

To answer our fifth question—comparing mode of onset to the
personality domains when predicting DUP—we employed hierarchic
multiple regression. The sample consisted of the 83 participants for
whom mode of onset (acute, subacute, or chronic) could be reliably de-
termined, and who, as it turns out, were distributed approximately
evenly among the three recruitment sites; (2, N = 104) = 0.08,
p = .96. When DUP was regressed on the five personality domains,
R? = 241, F(5,77), p = .001; and when mode of onset was added,
it accounted for an additional 8.5%; AR? = .085, F(1,76), p = .003. Re-
versing the order, when DUP was regressed first on mode of onset,
R? = 169, F(1,71), p <.001; and when the five personality domains
were added, they accounted for an additional 15.6%; AR> = .156,
F(5,76), p = .006. Thus, with respect to variation in DUP, the personality
domains accounted uniquely for 15.6%, mode of onset uniquely for 8.5%,
and the domains and mode of onset jointly for 8.4%. In sum, controlling
for mode of onset, the personality domains accounted for significant
additional variation in DUP, and their unique contribution was almost
twice as much as the unique contribution for mode of onset.

3.7. Schizoaffective disorder versus truly non-affective psychotic disorders

Because of a post-hoc concern that the presence of a mood
component could influence symptom severity or personality self-
reports—but in light of a limited sample size that precluded the addi-
tion of more variables into our models—we conducted post-hoc
exploratory tests to determine if any of our variables of interest
differed between the small group (15, 14.4%) with schizoaffective
disorder, depressive type (11, 10.6%) or schizoaffective disorder, bi-
polar type (4, 3.9%) and the larger group with truly non-affective
psychotic disorders (89, 85.6%). Although the two groups did not
differ significantly on GAF + SOFAS, positive symptom severity,
or negative symptom severity, those with a mood component had a
significantly longer DUP: 306.0 £+ 360.3 weeks (median, 170.5),

Table 6
Predicting negative symptom severity from personality domains, controlling for
DUP (n = 104).

Variable Simple correlations Multiple regression

r p 5} p
Neuroticism .01 91 —.21 .07
Extraversion —.28 .005 —.25 .05
Openness —.07 A7 .01 .90
Agreeableness —.14 .16 —.11 31
Conscientiousness —.23 .02 —.15 .30
Multiple regression R?>=.12,p = .032,

statistics F(5,98) = 2.6

compared to 139.1 £ 236.0 weeks (median, 30.5) among those with
truly non-affective psychotic disorders (Mann-Whitney U-test z =
2.27,p = .02). Furthermore, those with a mood component had greater
neuroticism (31.3 4= 7.2 compared to 20.1 4 7.4, p <.001), lesser agree-
ableness (24.7 + 6.0 compared to 28.6 + 6.5, p = .03), and lesser
conscientiousness (28.2 + 7.2 compared to 34.3 + 7.1, p = .002).
These findings indicate a need for future, larger studies that consider
the presence of bipolar and depressive symptomatology among
first-episode psychosis patients.

4. Discussion

At least three noteworthy findings emerged from this analysis,
which is the first study to examine NEO-FFI scores in relation to our
key clinical variables in a first-episode psychosis sample. First, personal-
ity domains are predictive of DUP. In his article on unresolved questions
pertaining to earlier detection and intervention in schizophrenia,
Vaglum (1996) proposed that certain innate, premorbid personality
types could extend DUP. Yet, virtually no research is available on this
topic. The current study suggests that specific personality traits do
indeed influence DUP. Specifically, we found a positive correlation
between neuroticism and DUP, and a negative correlation between
extraversion and agreeableness and DUP. Those with more emotional in-
stability and reactivity—a greater vulnerability to stress, irritability, mood
swings, and negative emotional reactions (i.e., neuroticism)—have a
significantly longer DUP, even when controlling for other personality
domains and the mode of onset of psychosis. On the other hand, those
who are more socially engaged, are more talkative, and have higher
visibility in the external world (i.e., extraversion) have a shorter DUP, con-
trolling for the other factors. Additionally, those who value getting along
with others—and are more concerned about and interested in other peo-
ple and their emotions (i.e., openness)—have a shorter DUP. Whereas
some drivers of DUP are modifiable through early detection and interven-
tion strategies (e.g., improving pathways to care, expanding access to spe-
cialty early intervention services, reducing bottlenecks within referral
pathways, better educating the public about early signs of psychotic
disorders), the present findings suggest that, to some extent, treatment
delays might be linked to innate personality traits. The implications
of this, vis-a-vis increasing focus on early intervention efforts, should
be explored.

Second, we had hypothesized that neuroticism would be inversely
associated with functioning at the time of the first episode of psychosis;
however, we uncovered that, in addition, conscientiousness, extraver-
sion, and agreeableness were meaningfully associated with functioning
in zero-order correlations. Yet, when controlling for all personality
domains (and DUP), these specific personality factors were no longer
independently significantly predictive of functioning. Unlike DUP, func-
tioning in psychotic disorders has been previously studied with regard
to personality. Neuroticism has been shown to be associated with
poorer treatment response, greater symptom severity, and impairment
in functioning in patients with schizophrenia (Lysaker et al., 1998,
1999a, 1999b; Smith et al., 1995; Camisa et al., 2005). This is consistent
with the association between lower neuroticism and more favorable
course and outcome in schizophrenia described by Berenbaum and
Fujita (1994), and recently also by Boyette et al. (2013). The lower
functioning linked to greater neuroticism could be explained by poor
engagement with treatment; e.g., poor engagement with treatment
for psychotic disorders seems to be associated with specific personality
traits, including neuroticism (Johansen et al., 2013).

With regard to extraversion, Smith et al. (1995) reported that extra-
version positively contributed to variability in clinical presentation and
treatment response in schizophrenia. Lysaker et al. (1999b) proposed
that patients who had higher extraversion would have better outcomes
because these personality characteristics would help maintain partici-
pation in social networks. Our zero-order correlation is also compatible
with an association between extraversion and better functioning.
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Lecomte et al. (2008) found, somewhat counterintuitively, that poor en-
gagement with treatment was associated with higher levels of agree-
ableness, which is in contrast to our zero-order correlation between
agreeableness and functioning. We know of no prior findings on the as-
sociation between conscientiousness and functioning in schizophrenia;
our analysis revealed that this personality trait was most strongly pre-
dictive of functioning, even when controlling for the other factors
(with greater conscientiousness being linked to better functioning at
the time of the first episode of psychosis).

Third, with regard to associations between personality domains and
positive and negative symptoms of psychotic disorders, agreeableness
was independently, inversely associated with positive symptom severi-
ty, as we had hypothesized, though neuroticism was not. Additionally,
extraversion was inversely associated with negative symptom severity,
as we had hypothesized, though openness was not. Lysaker and
colleagues (2003) reported an association between higher PANSS posi-
tive symptoms and lower agreeableness, consistent with our findings.
Additionally, several studies report lower agreeableness among individ-
uals with schizophrenia in comparison with control groups (Gurrera
et al., 2000; Kentros et al., 1997). Furthermore, some studies have
elaborated on the significance of this inverse relationship between
agreeableness and positive symptoms, suggesting the possibility that
it is either an independent predictor or a mediator that influences the
course of the disease or the severity of the symptoms (Gleeson et al.,
2005). The inverse relationship between extraversion and negative
symptoms documented here is aligned with Lysaker et al. (1999b).
On the other hand, a recent study by Gurrera and colleagues (2014),
reported that negative symptoms were positively correlated with
neuroticism and inversely correlated with conscientiousness, despite
our findings that these variables were not significant correlates.

Several methodological limitations must be considered. First,
although personality traits are considered to be long-standing and
stable, measurable with reliable and valid instruments such as the
NEO-FFI, it is possible that recent and ongoing experiences of psychosis,
or treatment of it, could have affected participants' responses. The ex-
tent to which such “state” experiences influence reporting of presumed
“trait” characteristics is largely unknown. Second, and related to the
first point, although the NEO-FFI has been used in at least 10 prior
studies involving individuals with schizophrenia and other psychotic
disorders (Gurrera et al., 2000; Pillmann et al., 2003; Reno, 2004; Bell
et al., 2007; Couture et al., 2007; Brenner et al., 2009; Boyette et al.,
2013; Johansen et al., 2013; Gurrera et al., 2014; Suslow et al., 2014),
it has not yet been truly validated in this population. Third, while our
research team has expertise in interview-based retrospective measure-
ment using rigorous and standardized procedures, the risk of recall
error, for variables such as DUP, must be recognized; furthermore, it is
unknown whether such error could include systematic bias that might
have influenced the results of hypothesis testing in one direction or
the other. Fourth, as is often the case with first-episode psychosis
research, our sample size was limited, which undoubtedly negatively
impacted power, especially when mode of onset of psychosis was
added to the models (given that data on this variable were not available
for all participants). Regarding our models, the cases-to-variables ratio
is of concern. While some suggest that the minimum ratio needed for
stability of regression results is ~15 (Stevens, 2001), others suggest 5
as a bare minimum, but note that higher ratios are desirable, especially
when variables are skewed, effects sizes are anticipated to be small,
or measurement is unreliable (Tabachnick and Fidell, 1989). Our
limited sample size precluded us from adding other variables of in-
terest to the models; in particular a variable indicating the presence
of a mood component (i.e., those with depressive type or bipolar
type schizoaffective disorder, as opposed to those with truly
non-affective psychotic disorders). Fifth, the generalizability of
our findings may be limited, because of the specific demographic
(e.g., predominantly African American males) and clinical characteris-
tics of our sample. Regarding the latter, all subjects were recruited

from acute psychiatric care settings, and as such, associations between
personality domains and key variables (e.g., functioning, symptoms)
might not be generalizable to periods of clinical stability. Sixth, although
we were interested in determining whether personality domains were
related to DUP, and although we considered one illness-related variable
that is clearly associated with DUP (mode of onset of psychosis), there
are undoubtedly many other factors—including those with which our
sample was particularly burdened, such as unemployment, prior incar-
ceration, impoverishment, and limited social support systems—that
might have contributed to DUP in this sample. Finally, we would have
ideally measured key variables that could mediate the association
between personality domains and DUP, such as coping and motivation.

More investigations are needed to better understand how personal-
ity relates to key features of early-course psychosis. Therapeutic im-
provements in active coping strategies are influenced by personality
traits in psychosis (Beauchamp et al., 2011) and such traits may also
mediate internal motivation (Barch et al., 2008; Vohs et al., 2013),
which is often disrupted in schizophrenia and which adversely affects
neurocognitive performance and psychosocial functioning (Barch,
2005; Nakagami et al., 2010). In this context and based on these initial
findings, additional studies, ideally ones that are longitudinal, involve
larger samples, and explore mediating and moderating variables, are
warranted. Our results suggest that early-course phenomenology can-
not be fully understood without taking into account the role of accepted,
measurable domains of personality.
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