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Recent decades have seen growing empirical research inwisdom as a complex, trait-based psychological character-
istic.Wisdomhas been shown to possess individual and societal benefits through associationswith health andwell-
being, but it has not yet been evaluated in peoplewith schizophrenia (PwS). In the current study,we administered a
widely used, validated 3-dimensional wisdom scale that includes three interrelated dimensions: cognitive, reflec-
tive, and affective. We examined group differences in wisdom, as well as relationships between wisdom and
sociodemographics, clinical symptoms, neurocognitive and functional performance, andmental and physical health
in 65 stable adult outpatientswith chronic schizophrenia or schizoaffectivedisorder and96non-psychiatric compar-
ison participants (NPCPs). Results showed that PwS had lowerwisdom scores than NPCPs and that wisdommoder-
ated relationships between diagnostic group and neurocognitive and functional performance; PwS with higher
levels ofwisdomdemonstrated better cognitive performance thandid PwSwith lower levels ofwisdom. In addition,
wisdomwas positively correlatedwith performances onmultiple neurocognitive tasks in PwS, but not in NPCPs. Fi-
nally, reflectivewisdom – representing accurate/unbiased introspection andperspective-taking – correlatedwith all
mental health variables in PwS. Our results were limited by a cross-sectional design, but suggest that wisdom, espe-
cially reflectivewisdom,maybe associatedwith better cognitive performance and better physical andmental health
in PwS. It is conceivable that interventions to enhance wisdommay have broad cognitive and mental and physical
health benefits in individuals with chronic psychotic disorders.

Published by Elsevier B.V.
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1. Introduction

Wisdom has been a subject of philosophical inquiry and religious
writings for millennia (Jeste and Vahia, 2008), but empirical research
began only in the 1970s, with recent emerging interest in relationships
between wisdom and health/well-being (Jeste and Lee, in press).
Clayton and Birren (1980) and Ardelt (2003) conceptualized wisdom
as consisting of three distinct but interrelated dimensions – cognitive
(a deep understanding of human existence and relationships), reflective
(accurate/unbiased introspection and perspective-taking), and affective
(an emotional affinity for others). Wisdom is often considered to be a
trait-based psychological characteristic (Ardelt, 2003) thatmay increase
with age (Worthy et al., 2011), and it has far-reaching benefits to phys-
ical (Ardelt, 2000) and mental health (Ardelt, 2003; Thomas et al.,
2017), such as subjective well-being (Ardelt and Jeste, 2016; Etezadi
San Diego, 9500 Gilman Drive
and Pushkar, 2013), life satisfaction (Ardelt, 1997; Ferrari et al., 2011;
Zacher et al., 2013), and resilience (Roháriková et al., 2013; Thomas
et al., 2017). Importantly, wisdom also mitigates the negative impact
of psychosocial distress on mental health and well-being (Ardelt and
Jeste, 2016), suggesting that it may serve as a protective factor in indi-
viduals coping with adversity.

Despite the importance of wisdom tomental health, there is little re-
search on wisdom in individuals with psychiatric disorders (Khan and
Ferrari, 2018), and, to our knowledge, no published studies to date in
people with schizophrenia (PwS). Schizophrenia is a serious mental ill-
ness characterized by severe disturbances in cognition, insight, emo-
tional control, and social decision making, all of which could impact
wisdom. Therefore, PwSwould be expected to have lower cognitive, re-
flective, and affective components of wisdom assessed by the 3-
Dimensional Wisdom Scale (3D-WS; Ardelt, 2003), when compared to
healthy people. Moreover, aspects of psychotic illness (e.g., duration
and severity of positive, negative, and cognitive symptoms) could
have a direct impact on components ofwisdom (e.g., perspective taking,
empathy; Green et al., 2015). Given the putative link between schizo-
phrenia and wisdom, interventions to enhance wisdom may have
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important clinical implications for PwS. Specifically, this approach is
consistent with the movement toward patient-centered treatment in
PwS, targeting holistic well-being and community functioning rather
than symptom reduction exclusively. Indeed, emphasizing positive psy-
chiatry and focusing on resilience building to improve functioning leads
to better overall outcomes compared to a traditional deficit-based ap-
proach (Farkas, 2007; Jeste et al., 2017; Kane et al., 2015).

Despite the lack of literature on wisdom in PwS, there is a wealth of
evidence on the related construct of social cognition in PwS. Social cog-
nition shares neurobiological underpinnings with wisdom (Green et al.,
2015; Jeste and Lee, in press) and includes dimensions such as emotion
regulation, theory of mind, and prosocial attitudes, which are common
components of wisdom frameworks (Bangen et al., 2013; Jeste and
Lee, in press). That is, wisdom and social cognition are overlapping but
independent psychological constructs. Importantly, emotion regulation
(Horan et al., 2013; Strauss et al., 2013) and empathy (Benedetti et al.,
2009; Savla et al., 2013; Smith et al., 2012) are lower in PwS than in
comparison groups, and these social cognitive deficits have significant
functional implications (Green et al., 2015). For example, both Fett
et al. (2011) and Smith et al. (2012) reported that increased empathy
was associated with better community functioning in PwS.

The importance of functional status in PwS cannot be understated. In
addition to social cognitive deficits, neurocognitive performance is con-
sistently and significantly impaired in severe mental illness (González-
Pablos et al., 2018; Schaefer et al., 2013; Thompson et al., 2013), and
these deficits predict multiple relevant functional outcomes, including
quality of life (Mohamed et al., 2008), social problem solving (Green
et al., 2000), occupational and economic capacity (Keefe and Harvey,
2012), community functioning (Green et al., 2004), interpersonal inter-
actions (Milev et al., 2005), and instrumental skills (Green et al., 2000).
Consequently, it is well established that neuropsychological perfor-
mance is a crucial endpoint in PwS, and cognition is a prime target for
interventions in this population (Keefe and Harvey, 2012).

In the current study, we sought to examine relationships between
wisdom and sociodemographics, clinical symptoms, neurocognitive
and functional performance, and mental and physical health in PwS.
We tested this overall aim with two data-driven hypotheses and two
exploratory analyses. Extrapolating from prior literature suggesting
the presence of impairments in PwS in social and other aspects of cogni-
tion, self-reflection or insight, control over emotions, and social decision
making, we first hypothesized that PwS would have lower levels of
wisdom than non-psychiatric comparison participants (NPCPs). Our
second hypothesis was spurred by reports on wisdom as a protective
factor against negative outcomes in healthy older adults (Lee et al.,
2018a, 2018b), as well as evidence for related psychological constructs
[e.g., happiness (Palmer et al., 2014) and resilience (Lee et al., 2018b)]
mitigating the impact of adverse life events in PwS (Johnson et al.,
2010; Kukla et al., 2014; Lee et al., 2018b; Palmer et al., 2014). We hy-
pothesized that wisdom would moderate relationships between diag-
nostic group and neurocognitive and functional performance such that
PwS with higher levels of wisdom would show better cognitive and
functional performance than would PwS with lower levels of wisdom.

In addition to testing our a priori hypotheses,we also conducted two
exploratory analyses. First, we tested overall linear relationships be-
tween wisdom dimensions and sociodemographic variables, mental
health, and cognitive and functional performance, separately in PwS
and NPCPs. Second, we compared PwS who were high in wisdom to
PwSwhowere lower inwisdom,with the goal of identifying dependent
variables that differentiated between the groups.

2. Methods

2.1. Study participants and measures

Participants were 65 stable outpatients with chronic schizophrenia/
schizoaffective disorder, diagnosed with the Structured Clinical
Interview for the DSM-IV-TR (First et al., 2002), and 96 age- and sex-
comparable NPCPs (see Table 1 for demographic characteristics).
NPCPs were excluded if they met criteria for a past or present major
neuropsychiatric illness, assessed with the Mini-International Neuro-
psychiatric Interview (Sheehan et al., 1998). Additional exclusion
criteria for both groups were as follows: 1) other current DSM-IV-TR
Axis I diagnoses, 2) alcohol or other non-tobacco substance abuse or de-
pendence within 3 prior months, 3) diagnosis of dementia, intellectual
disability, or a major neurological disorder, or 4) medical disability af-
fecting the capacity to complete study procedures.

Study participants were 23–71 years old andwere enrolled in an on-
going study of aging in schizophrenia. Recruitment took place in the
greater San Diego area via outpatient clinical and residential referral
networks aswell as advertisements. The detailedmethods of the overall
studydesign have been reported previously (Hong et al., 2017; Lee et al.,
2016). Only participants who completed the 3D-WS were included in
the current analyses. The study protocol was approved by the UC San
Diego Human Research Protections Program and all participants pro-
videdwritten informed consent prior to study procedures. All measures
are described in Table 2.

2.2. Statistical analyses

All data analyses were performed using SPSS version 24.0. Continu-
ous variables were assessed for distributional characteristics – posi-
tively skewed variables were normalized using a logarithmic
transformation and negatively skewed variables were reverse-scored
and then log transformed. Greater than 90% of the data were available
in PwS andN95% of thedatawere present in all NPCPs (Table 1). Because
wisdom has not been studied in PwS, we sought to minimize the prob-
ability of Type II errors (also see Rothman, 1990; Streiner and Norman,
2011), and set the criterion for statistical significance at p b .05 (as op-
posed to a more conservative cutoff that would decrease statistical
power). Given our moderate sample size of 161, it is possible that
clinically-relevant group differences would be non-significant despite
noteworthy underlying effects.

With respect to the first hypothesis, independent sample t-tests or
chi-square tests assessed diagnostic group differences in 3D-WS sub-
scales, as well as group differences in sociodemographic factors, clinical
characteristics, subscales, neurocognitive and functional performance,
and mental and physical health. To test the second hypothesis, we per-
formed multiple linear regression models, predicting cognitive and
functional variables of interest using diagnostic group (PwS and
NPCPs), 3D-WS Total Score, and the diagnostic group X 3D-WS Total
Score interaction. As a follow-up probe of statistically significant inter-
action terms, we implemented floodlight analysis (Spiller et al., 2013),
also known as the Johnson-Newman (J-N) technique (Johnson and
Neyman, 1936), which reveals the specific portions of the moderator's
(3D-WS Total Score) distribution where the predictor (diagnostic
group) does and does not impact the outcome of interest (in this case,
neurocognitive and functional performance). This analysis is considered
state-of-the art with respect to interpreting a significant interaction ef-
fect because it probes the full range of moderator variables rather than
using arbitrary cutpoints, (e.g., 16th, 50th, and 84th percentile; Hayes,
2018).

In thefirst exploratory analysis, we conductedwithin-group Pearson
correlation coefficients to identify significant relationships between
variables of interest. We examined scatterplots in order to rule out
undue influence from non-linearity and outliers; no such problematic
cases were identified. To constrain the overall number of statistical
tests conducted, we elected to analyze composite cognitive scores
rather than individual subtest scores. Specifically, speeded motor tests
(D-KEFS Trails: Visual Scanning, Number Sequencing, Letter Sequenc-
ing, Motor Speed; D-KEFS CWIT: Color Naming, Word Reading) and
higher-level measures (D-KEFS Trails: Letter-Number Sequencing; D-
KEFS CWIT: Inhibition, Inhibition/Switching; phonemic fluency) were



Table 1
Group differences across sociodemographic, clinical, cognitive, functional, and mental/physical health variables.

Sociodemographic variables PwS (n = 65)
Mean/% (SD)

NPCP (n = 96)
Mean/% (SD)

t or χ2 df p-Value Cohen's d

Age, years 51.0 (10.6) 51.3 (10.0) 0.18 159 .860 –
Education, years 12.2 (2.5) 14.6 (2.1) 6.64 159 b.001 1.05
Sex: % Female 52.3 45.8 0.65 1 .420 –
Race: % White 47.7 64.6 4.53 1 .033 –
Ethnicity: % Non-Hispanic 80.0 83.3 2.09 2 .353
Relationship status: % in a relationship 7.7 33.3 14.40 1 b.001
Living situation: % living alone 9.2 20.8 4.13 1 .042

Clinical variables PwS
Mean/% (SD)

NPCP
Mean/% (SD)

t df p-Value Cohen's d

SAPS (positive symptoms) 6.29 (4.29) 0.24 (0.68) 13.60 159 b.001 1.97
SANS (negative symptoms) 5.89 (3.84) 1.01 (1.80) 10.83 159 b.001 1.63
Duration of illness (years) 27.07 (12.70) – – – – –
Antipsychotic dose (mg/day)b 1.41 (0.83) – – – – –

Atypical antipsychotics only 69.2% –
Typical antipsychotics only 6.2% –
Both 10.8% –
Missing data 13.8% –

Neurocognitive and functional performance PwS
Mean/% (SD)

NPCP
Mean/% (SD)

t df p-Value Cohen's d

D-KEFS Trails Visual Scanninga 28.13 (8.62) 18.02 (3.82) 9.93 106.97 b.001 1.52
D-KEFS Trails Number Sequencinga 53.17 (28.14) 28.80 (11.51) 8.39 102.25 b.001 1.13
D-KEFS Trails Letter Sequencinga 68.13 (41.98) 28.01 (9.01) 9.48 85.76 b.001 1.32
D-KEFS Trails Letter-Number Sequencinga 154.44 (75.26) 72.04 (29.81) 10.34 114.58 b.001 1.44
D-KEFS Trails Motor Speeda 40.89 (27.17) 23.25 (6.48) 9.47 101.43 b.001 0.89
D-KEFS CWIT Color Naminga 35.98 (19.61) 29.08 (6.54) 7.29 157 b.001 0.47
D-KEFS CWIT Word Readinga 24.06 (17.21) 21.67 (4.50) 5.11 157 b.01 0.19
D-KEFS Color-Word Interference – Inhibitiona 77.14 (37.14) 51.79 (14.64) 8.06 114.06 b.001 0.90
D-KEFS CWIT Color-Word Interference – Inhibition/Switchinga 87.42 (40.77) 58.69 (15.86) 8.12 106.53 b.001 0.93
Phonemic Fluency 30.95 (12.48) 42.37 (12.99) 5.41 151 b.001 0.90
UPSA-Brief Total Score 70.00 (16.47) 85.01 (9.88) 6.55 93.30 b.001 1.11

Mental health, psychological traits, and quality of life PwS
Mean/% (SD)

NPCP
Mean/% (SD)

t df p-Value Cohen's d

Mental well-being (SF-36 Mental Component Scale) 45.61 (10.89) 54.53 (6.51) 4.53 99.11 b.001 0.99
Anxiety (BSI-AS)a 7.27 (6.02) 1.24 (1.82) 7.95 97.76 b.001 1.36
Depression (Calgary Depression Scale Total Score)a 3.41 (3.75) 0.78 (1.95) 6.66 104.48 b.001 0.88
Perceived Stress 18.27 (6.91) 11.08 (5.86) 7.07 158 b.001 1.12
Life Events 5.43 (5.479) 3.23 (3.342) 2.856 92.37 .005 0.48
Satisfaction with Life 20.28 (7.45) 23.62 (7.23) 2.82 158 .005 0.45
Happiness (CESD) CES-D Happiness Scalea 7.78 (3.45) 10.67 (2.20) 6.13 119.03 b.001 1.00
Resilience (CD-RISC) Connor Davidson Resilience 10-item Scale 23.42 (8.54) 32.55 (6.02) 7.40 104.71 b.001 1.24
Optimism (LOT-R) 19.53 (3.61) 23.68 (4.47) 6.19 158 b.001 1.02

Physical health PwS
Mean/% (SD)

NPCP
Mean/% (SD)

t df p-Value Cohen's d

SF-36 Physical Component Scale 62.66 (29.25) 87.81 (21.06) 4.89 158 b.001 0.99
Physical co-morbidities (CIRS total score)a 8.14 (5.42) 2.80 (3.01) 7.45 159 b.001 1.22

Note. Higher scores represent more of the characteristic being measured (depression, resilience, etc.). Higher scores on D-KEFS measures reflect worse performance (more time to
completion).
BSI-AS= Brief Symptom Inventory-Anxiety Scale; CES-D= Center For Epidemiologic Studies-Depression; CIRS= Cumulative Illness Ratings Scale; CWIT= Color-Word Interference Test; D-
KEFS=Delis-Kaplan Executive Function System; LOT-R= Life Orientation Test-Revised; NPCP= non-psychiatric comparison participants; PwS= people with schizophrenia; SF-36= Short
Form Health Survey; SANS = Scale for the Assessment of Negative Symptoms; SAPS = Scale for the Assessment of Positive Symptoms; UPSA = UCSD Performance-Based Assessment.

a Inferential tests were performed on transformed data due to non-normality of the raw values.
b Antipsychotic medication daily dosages were converted to WHO average daily doses based on published standards (WHO, 2009; WHO, 2013).
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consolidated into domain scores (Processing Speed Composite and Ex-
ecutive Functioning Composite, respectively). Raw scores were trans-
formed into z-scores, which were averaged within each domain to
create the overall composite score. Finally, in the second exploratory
analysis, we compared PwS in the upper tertile (i.e., ≥67th percentile;
n=19) on 3D-WS total scores (N3.15) to thosewhowere in the bottom
two tertiles (n = 46) using independent t-tests.

3. Results

Group sociodemographic differences included education, race, rela-
tionship status, and living situation; NPCPs had greater educational
attainment, a higher proportion of White participants, were more likely
to be coupled, and were less likely to live alone compared to PwS
(Table 1). Consequently, education, race, relationship status, and living sit-
uationwere added as covariates to all subsequent group analyses. Results
did not differ when controlling for these variables andwe elected to pres-
ent the unadjusted parameters for ease of interpretation. In terms of the
PwS group, risperidone (15.4%), clozapine (15.4%), olanzapine (13.8%),
and aripiprazole (13.8%)were themost commonly reported antipsychotic
medications. In addition, antipsychotic dosage did not correlate signifi-
cantly with 3D-WS subscale scores in PwS (r's b 0.24).

With respect to hypothesis 1, PwS had lower scores than NPCPs on
the 3D-WS subscales (Fig. 1), as well as neurocognitive and functional



Table 2
Measures.

Test Example items or ability measured Citation

Wisdom
Three-Dimensional Wisdom Scale Ardelt, 2003

Cognitive wisdom “Ignorance is bliss”
“There is only one right way to do something”

Reflective wisdom “Things often go wrong for me by no fault of my
own”
“I try to look at everybody's side of a disagreement
before I make a decision”

Affective (compassionate) wisdom “If I see people in need, I try to help them one way
or another” “It's not really my problem if others are
in trouble and need help”

Neurocognitive and functional performance
The Delis-Kaplan Executive Functioning System Delis et al., 2001

Trail Making Test Simple attention, processing speed, and set shifting
Color-Word Interference Test Simple attention, processing speed, and inhibition
Phonemic Fluency Language and executive functioning Benton et al., 1994
UCSD Performance-Based Assessment-Brief Role-play scenarios measure communication and

financial skills
Mausbach et al., 2006;
Patterson et al., 2001

Mental health, psychological traits, and quality of life
Scale for the Assessment of Positive Symptoms Andreasen, 1983; Andreasen, 1984
Scale for the Assessment of Negative Symptoms Andreasen, 1983; Andreasen, 1984
Short Form 36 Mental Component Scale Ware and Sherbourne, 1992
Calgary Depression Scale Addington et al., 1993
Brief Symptom Inventory-Anxiety Scale Derogatis and Melisaratos, 1983
Life Events Scale Wethington, 2016
Perceived Stress Scale Cohen, 1994
Center for Epidemiologic Studies-Depression Happiness Scale Radloff, 1977
Satisfaction with Life Scale Diener and Emmons, 1985
Connor-Davidson Resilience 10-item Scale Campbell-Sills and Stein, 2007
Life Orientation Test-Revised Chang and McBride-Chang, 1996

Physical health
Short Form 36 Physical Component Scale Ware and Sherbourne, 1992
Cumulative Illness Rating Scale Linn et al., 1968

Table 3
Multiple linear regression models.
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tests, and mental and physical health measures, with medium to large
effect sizes (Table 1). Partially consistent with hypothesis 2, the 3D-
WS Total Score moderated the relationships between a) diagnostic
group and b) 3/5 D-KEFS Trails tests (Visual Scanning, Number Se-
quencing, Letter Sequencing), as well as the UPSA-B Total Score (but
not the D-KEFS CWIT or Processing Speed/Executive Functioning com-
posite scores). Regression coefficients for this analysis are presented in
Table 3 and representative moderation effects are presented in Fig. 2.
In each case, PwS with higher levels of wisdom performed similarly to
Fig. 1. Boxplots displaying group differences in 3D-WS Scale. *p b .001. Cognitive: t(153)
= 9.33; Reflective: t(155) = 7.88; Affective: t(155) = 4.58; Total: t(151) = 9.38 3D-
WS = 3-Dimensional Wisdom Scale; NPCP = non-psychiatric comparison participants;
PwS = people with schizophrenia.
NPCPs on cognitive and functional tasks, whereas those with lower
levels of wisdom scored significantly worse than NPCPs on the same
tasks. The J-N region of significance in 3D-WS Total Score ranged from
b3.72–b4.15, suggesting that PwSwith 3D-WS Total scores less than ap-
proximately 3.72–4.15 performed significantly worse than NPCPs with
B SE B t p

1. D-KEFS Trail Making Test-Visual Scanning
Constant 2.60 0.19 13.46 b.001
Diagnostic Group (A) 1.13 0.32 3.55 b.001
Wisdom Total Score (B) 0.07 0.05 1.37 .172
A × B Interaction Term −0.22 0.10 2.26 .025

2. D-KEFS Trail Making Test-Number Sequencing
Constant 3.18 0.30 10.64 b.001
Diagnostic Group (A) 1.52 0.49 3.08 .003
Wisdom Total Score (B) 0.033 0.08 0.41 .681
A × B Interaction Term −0.32 0.15 2.07 .041

3. D-KEFS Trail Making Test-Letter Sequencing
Constant 3.11 0.35 8.97 b.001
Diagnostic Group (A) 2.21 0.57 3.86 b.001
Wisdom Total Score (B) 0.05 0.09 0.49 .626
A × B Interaction Term −0.47 0.18 2.64 .009

4. UPSA Total Score
Constant 84.11 9.93 8.47 b.001
Diagnostic Group (A) −44.38 16.39 2.71 .008
Wisdom Total Score (B) 0.25 2.68 0.09 .926
A × B Interaction Term 10.01 5.06 1.98 .0499

Note: Model 1 R2 = 443; ΔR2 (A × B)= 0.019; Model 2 R2 = 0.373; ΔR2 (A × B)= 0.018;
Model 3 R2 = 0.467; ΔR2 (A × B) = 0.025; Model 4 R2 = 0.279; ΔR2 (A × B) = 0.019.
D-KEFS = Delis-Kaplan Executive Function System; UPSA = UCSD Performance-Based
Assessment.



Fig. 2. Results of select moderation analyses. Johnson-Newman (J-N) significance shows where in the distribution of the moderator the two groups differ on the dependent variables of interest. n= 152 for both analyses. 3D-WS= 3-Dimensional
Wisdom Scale; D-KEFS = Delis-Kaplan Executive Functioning System, NPCP = non-psychiatric comparison participants; PwS = people with schizophrenia, UPSA-B = UCSD Performance-Based Assessment-Brief
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Table 5
Pearson's correlations between wisdom and sociodemographic, neurocognitive and func-
tional, and mental health in NPCPs.

3D-WS –
cognitive

3D-WS –
reflective

3D-WS –
affective

3D-WS –
total

Sociodemographic
Age −0.20 −0.13 −0.17 −0.20
Education 0.14 −0.11 0.02 0.01
Gender (higher = male) −0.12 −0.04 −0.20 −0.15

3D-WS
Cognitive – – – 0.73⁎⁎

Reflective 0.46⁎⁎ – – 0.86⁎⁎

Affective 0.33⁎⁎ 0.56⁎⁎ – 0.80⁎⁎

Neurocognitive and functional
Processing Speed Composite −0.03 0.06 0.18 0.09
Executive Functioning Composite −0.15 −0.08 0.13 −0.05
UPSA-B Brief Total Score 0.07 −0.03 −0.01 0.01

Mental health
SF-36 Mental Component Scale 0.28⁎⁎ 0.56⁎⁎ 0.42⁎⁎ 0.54⁎⁎

BSI Anxiety Scale Total Score⁎ −0.34⁎⁎ −0.48⁎⁎ −0.32⁎⁎ −0.48⁎⁎

Calgary Depression Scale Total
Score⁎

−0.37⁎⁎ −0.44⁎⁎ −0.31⁎⁎ −0.47⁎⁎

Perceived Stress Scale −0.42⁎⁎ −0.70⁎⁎ −0.31⁎⁎ −0.61⁎⁎

Life Events Scale Total Score −0.12 −0.23⁎ −0.08 −0.18⁎

Satisfaction with Life Scale 0.22⁎ 0.61⁎⁎ 0.49⁎⁎ 0.56⁎⁎

CES-D Happiness Scale⁎ 0.34⁎⁎ 0.62⁎⁎ 0.37⁎⁎ 0.57⁎⁎

Connor Davidson Resilience
10-item Scale

0.44⁎⁎ 0.57⁎⁎ 0.35⁎⁎ 0.58⁎⁎

LOT-R Optimism 0.37⁎⁎ 0.67⁎⁎ 0.42⁎⁎ 0.62⁎⁎

NPCPs = non-psychiatric control participants.
⁎ p b .05.
⁎⁎ p b .01.
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respect to general cognitive status, processing speed, and functional
performance.

Regarding the first exploratory analysis, age and educationwere un-
related to 3D-WS subscale scores,with the exception of a positive corre-
lation between education and the cognitive dimension of wisdom in
PwS (Tables 4 and 5). Moreover, two unique patterns emerged in asso-
ciations between wisdom and cognitive and mental health variables.
First, wisdom and neurocognitive and functional performance were un-
related in NPCPs (0/12 analyses significant; all r2 values ≤0.03), butmul-
tiple relationships emerged between wisdom and neurocognitive and
functional scores in PwS (5/12 analyses significant; r2 = 0.05–0.08).
Second, whereas all three wisdom subscales were equally related to
mental health, psychological traits, and quality of life in the NPCPs, the
Reflective subscale showedmuch stronger relationships with these var-
iables (9/9 analyses significant;mean r2=0.207) than did the Cognitive
(1/9 analyses significant; mean r2 = 0.016) and Affective (0/9 analyses
significant; mean r2 = 0.010) subscales in PwS.

Finally, in the second exploratory analysis, PwS in the upper tertile
completed more years of education (M = 13.3 [2.6] years versus M =
11.7 [2.2] years; t[63] = 2.44, p = .009), had a later age of onset of ill-
ness (M = 29.0 [12.4] years versus M = 21.9 [8.2] years; t[61] = 2.66,
p = .005), fewer positive (SAPS, M = 4.7 [4.4] versus 7.0 [4.1]; t[63]
= 1.99, p= .025) and negative symptoms (SANS,M= 4.4 [3.0] versus
M = 6.5 [4.0]; t[63] = 2.11, p = .020), and better functional status
(UPSA-B M = 76.7 [14.9] versus M = 67.2 [16.4]; t[62] = 2.17, p =
.017) than those in the bottom two tertiles (see Fig. 3).

4. Discussion

Wisdom appears to have a number of physical and mental health
benefits (Ardelt, 2000, 2003; Roháriková et al., 2013); however, to
date, the wisdom literature in psychiatric disorders is limited and
there have been no investigations in PwS. To address this gap, we exam-
ined group differences in wisdom, as well as relationships between
wisdom and sociodemographics, clinical symptoms, neurocognitive
Table 4
Pearson's correlations between wisdom and sociodemographic, neurocognitive and func-
tional, and mental health in PwS.

3D-WS –
cognitive

3D-WS –
reflective

3D-WS –
affective

3D-WS –
total

Sociodemographic
Age 0.04 −0.04 −0.06 −0.01
Education 0.34⁎⁎ −0.13 0.03 0.13
Gender 0.03 0.04 −0.01 0.07

3D-WS
Cognitive – – – 0.71⁎⁎

Reflective 0.02 – – 0.65⁎⁎

Affective 0.47⁎⁎ 0.33⁎⁎ – 0.79⁎⁎

Neurocognitive and functional
Processing Speed Composite −0.28⁎ −0.16 −0.22 −0.26⁎

Executive Functioning Composite −0.19 −0.08 −0.14 −0.16
UPSA Brief Total Score 0.16 0.22⁎ 0.24⁎ 0.25⁎

Mental health
SF-36 Mental Component Scale 0.03 0.51⁎⁎ 0.13 0.36⁎⁎

BSI Anxiety Scale Total Score⁎ 0.06 −0.52⁎⁎ −0.04 −0.28⁎

Calgary Depression Scale Total
Score⁎

−0.02 −0.42⁎⁎ −0.04 −0.25⁎

Perceived Stress Scale −0.03 −0.64⁎⁎ −0.07 −0.39⁎⁎

Life Events Scale Total Score −0.06 −0.25⁎ −0.14 −0.21
Satisfaction with Life Scale −0.36⁎⁎ 0.32⁎⁎ −0.11 −0.05
CES-D Happiness Scale⁎ 0.02 0.36⁎⁎ 0.09 0.25⁎

Connor Davidson Resilience
10-item Scale

−0.06 −0.50⁎⁎ 0.16 0.30⁎⁎

LOT-R Optimism −0.02 0.45⁎⁎ −0.01 −23

PwS = people with schizophrenia.
⁎ p b .05.
⁎⁎ p b .01.
and functional performance, and mental/physical health in a well-
characterized sample of PwS, and a sizable group of NPCPs. As predicted,
PwS had lower scores than did NPCPs on the 3D-WS.Wisdom alsomod-
erated relationships between diagnostic group and neurocognitive and
functional performance such that PwS with higher levels of wisdom
performed better than did PwS with lower levels of wisdom. Moreover,
wisdom was positively correlated with performance on multiple
neurocognitive tests in PwS, but no such relationships were present in
NPCPs. Consequently, it appears that wisdom and cognitive functioning
overlap to a significant degree in PwS, suggesting that higher wisdom
may be associatedwith better cognitive performance in this population.
The underlying reasons for this differential relationship are not entirely
clear, but may include a smaller range of values in neuropsychological
performance (ceiling effects) in the NPCPs in contrast to the well-
known heterogeneity in PwS. Additionally, the reflective (but not the
cognitive or affective) dimension of wisdom correlated in the expected
direction with all mental health, psychological trait, and quality of life
factors in PwS, suggesting that reflective wisdom may have particular
clinical relevance in this population. Finally, a high-wisdom PwS group
had completed more years of formal education, had a later age of
onset of illness, less severe psychotic symptoms, and better overall func-
tional status compared to a low-wisdomPwS group. One possible expla-
nation for this effect is that wisdom confers a broad positive impact,
including symptom reduction and enhanced functioning; however,
the cross-sectional nature of our analyses cannot reveal the direction
of the relationship.

In healthy adults, wisdom appears to reduce the negative effects of
adverse life events, thereby maximizing subjective well-being (Ardelt
and Jeste, 2016), life satisfaction and overall health (Ardelt, 2000), and
social connectedness (Lee et al., 2019). In PwS, other related positive
psychological constructs such as happiness (Palmer et al., 2014), resil-
ience (Lee et al., 2018a, 2018b), and subjective recovery (Kukla et al.,
2014) are reported to confer protection against negative mental and
physical health outcomes. Our findings add to these literatures by dem-
onstrating that PwS who are higher in wisdom perform better on



Fig. 3. Results of follow-up analyses for a) education, b) age of schizophrenia onset, c) SAPS total score, d) SANS total score, e), UPSA-B Total Score by 3D-WS tertile. Bottom two tertiles, n = 46; upper tertile, n = 19 All p's b 0.05 3D-WS = 3-
Dimensional Wisdom Scale; PwS = people with schizophrenia, SANS = Scale for the Assessment of Negative Symptoms; SAPS = Scale for the Assessment of Positive Symptoms; UPSA-B = UCSD Performance-Based Assessment-Brief
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neurocognitive and functional tests than do those who are lower in
wisdom. Given the importance of cognition for functioning in PwS,
manifesting as a) the presence of cognitive impairments decades prior
to the onset of psychotic symptoms (Fischer and Aguera-Ortiz, 2018;
Keefe and Harvey, 2012), as well as b) a strong link between neuropsy-
chological measures and clinically-relevant life outcomes (Green et al.,
2000, 2004), one interpretation of our data is that the subgroup of
PwS with greater wisdom also have better cognitive and functional
performance. Therefore, to the extent that wisdom is modifiable
(Daniels et al., 2015; McLaughlin et al., 2018), it may serve as a novel
target for psychological interventions aiming to reduce the negative
neurocognitive effects of psychosis. However, an alternative interpreta-
tion of our results is that PwSwith better social cognitive and neuropsy-
chological functioning develop and/or retain greater wisdom. From this
perspective, evidence-based interventions to improve social cognitive
(Kurtz and Richardson, 2011) and neurocognitive functioning in PwS
(Hogarty et al., 2004; Twamley et al., 2012) could have a positive impact
on wisdom as well. Given the links between wisdom and overall well-
ness and quality of life (Ardelt, 2000; Ardelt, 2003; Roháriková et al.,
2013; Thomas et al., 2017), the current study further supports the clin-
ical utility of both social and neurocognitive interventions in PwS.

Social cognition is related to, but distinct from wisdom. Both are
multifaceted, associated with quality of life, and aspects of both are im-
paired in PwS. In particular, emotion regulation (Ardelt and Jeste, 2016;
Green et al., 2015) and empathy (Ardelt, 2003) underlie social cognition
and wisdom. At the subscale level, reflective wisdom is related to
a) social cue perception and b) mentalizing, both of which require
perspective-taking. It is also possible that emotion regulation facilitates
the unbiased introspection necessary for reflective wisdom. However,
these social cognitive constructs do not completely capture the com-
plexity inherent in wisdom. Additionally, on a more practical level,
wisdom and social cognition differ in terms of assessment modality
(i.e., self-report (Jeste and Lee, in press) versus performance-based
tasks, respectively (Green et al., 2015)).

Of the threewisdomdimensionsmeasured in the current study, only
the reflective dimension of wisdom showed strong, consistent relation-
ships with mental health, psychological traits, and quality of life in PwS.
This is not surprising, given that the reflective dimension is conceptual-
ized as the foundation for the affective and cognitive dimensions of
wisdom (Ardelt, 2003). Moreover, the reflective dimension is closely
tied to insight and self-awareness, which are impaired in many PwS,
leading to poor clinical and functional outcomes (Lincoln et al., 2006).
Indeed, Ardelt and Jeste (2016) reported that the reflective dimension
was more strongly related to the well-being of healthy older adults
than were other wisdom dimensions. Moreover, Khan and Ferrari
(2018) administered the 3D-WS in individuals with high functioning
autism (HFA) and age-matched controls and found that the HFA
group scored lower on Affective and Reflective (but not Cognitive) di-
mensions of wisdom relative to the comparison participants. Taken to-
gether, the evidence thus far suggests that the reflective component is
an important clinical marker in PwS and that interventions to increase
reflective wisdom may have wide-ranging mental health benefits in
this population. Although the wisdom intervention literature is still in
its infancy (Jeste and Lee, in press), several studies have reported posi-
tive effects of wisdom-focused psychotherapy (Daniels et al., 2015;
McLaughlin et al., 2018), further supporting future treatment efforts.

The notion that wisdom is both a trait phenomenon (Ardelt, 2003)
and is amenable to intervention (Daniels et al., 2015; McLaughlin
et al., 2018) may appear contradictory, as trait-based characteristics
can be resistant to change (McAdams and Pals, 2006). However, similar
to approaches that successfully target and ameliorate symptoms of per-
sistent personality disorders (Shearin and Linehan, 1994; Alden, 1989),
the literature on interventions to modify specific traits is promising.
Other trait-based positive psychiatric characteristics such as resilience
and optimism are moderately heritable (approximately 33–52%;
Boardman et al., 2008), leaving a significant proportion of variance
potentially amenable to interventions. Indeed, both resilience and opti-
mism have been improved through targeted interventions (Adler et al.,
2015; Loprinzi et al., 2011). Enhancement of positive traits suchwisdom
thus remains possible for PwS.

The current results should be interpreted in light of several limita-
tions. First, our sample size of PwS was moderate (n = 65), which
prevented us from conducting detailed follow-up analyses on the sub-
group of patients with high wisdom scores. Moreover, we analyzed a
number of physical and mental health measures (nine total), which
could have resulted in Type I errors. However, the pattern of results
across the nine measures was consistent – PwS reported more symp-
toms than NPCPs in each case. Therefore, we elected to retain and report
results from all of these tests, in order to provide a more comprehensive
characterization of our sample. Second, the study design was cross-
sectional, precluding causal inference. Third, our sample was comprised
of outpatients with chronic schizophrenia and, consequently, our results
may not apply to inpatients or first-episode patients. Similarly, our NPCP
sample was highly educated, thereby reducing generalizability to indi-
viduals with less education. Fourth, our assessment of neurocognition
was limited to tests of attention/processing speed and executive func-
tioning. Finally, wisdom has not been previously assessed in PwS and,
consequently, we elected to maximize our statistical power (and corre-
spondingly minimize the probability of Type II errors) by retaining an
alpha value of 0.05. Therefore, it is possible that some of our results are
false positives, although each of our primary findings was supported by
at least four separate statistical tests, thereby bolstering our conclusions.

Taken together, our findings argue for the utility of measuring
wisdom in PwS, as increases in wisdom may facilitate enhanced social
and neurocognition, and vice versa. Furthermore, results support the
notion of “wellness within illness” (Saks, 2007), whereby positive psy-
chological characteristics are both present and measurable in people
with psychiatric disorders, and higher levels of these traits promote
health and well-being in subgroups of patients. In this vein, and consis-
tent with the positive psychiatry movement (Jeste and Palmer, 2015;
Lee et al., 2018a), we must resist the tendency to focus attention solely
on symptoms and impairments to the exclusion of individual strengths.
Instead, a sustained effort to assess and enhance positive traits such as
wisdom (Roháriková et al., 2013), happiness (Palmer et al., 2014), and
resilience (Lee et al., 2018a, 2018b) is likely to capitalize on the psycho-
logical assets inherent in each person with severe mental illness (see
Meyer et al., 2012; Mueser et al., 2015), thereby enhancing subjective
experiences and maximizing quality of life for PwS.
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