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ABSTRACT
Objective: Positive psychological factors (PPFs) have been reported to have a significant impact on
health in the general population. However, little is known about the relationship of these factors with
mental and physical health in schizophrenia.
Method: One hundred and thirty-five outpatients with schizophrenia and 127 healthy comparison
subjects (HCs), aged 26–65 years, were evaluated with scales of resilience, optimism, happiness, and
perceived stress. Measures of mental and physical health were also obtained. Regression analyses
examined associations of a PPF composite with health variables.
Results: Relative to the HCs, the schizophrenia group had lower levels of PPFs. However, there was
considerable heterogeneity, with over one-third of schizophrenia participants having values within
the ‘normative’ range. The PPF composite was positively related to mental and physical health
variables and with biomarkers of inflammation and insulin resistance. The relationship between PPFs
and mental health was particularly strong for individuals with schizophrenia.
Conclusion: A sizable minority of adults with chronic schizophrenia have levels of resilience, optimism,
happiness, and perceived stress similar to HCs. Psychosocial interventions to enhance PPFs should be
tested in patients with serious mental illnesses, with the goal of improving their mental health
(beyond controlling symptoms of psychosis) and their physical health.

KEYWORDS
Resilience; happiness; quality
of life/well-being;
inflammation; schizophrenia

Introduction

Psychiatry has traditionally focused on the diagnosis and
treatment of mental illnesses and study of risk factors. This
approach ignores positive outcomes such as mental health,
well-being, and positive psychological factors (PPFs). ‘Positive
psychiatry’ is an emerging area of research and practice that
focuses on understanding and promoting well-being (Blazer
& Kinghorn, 2015; Jeste & Palmer, 2013; Shrivastava, Johnston,
Shah, & Bureau, 2010; Summers & Lord, 2015). This movement
originated in the field of psychology, where the term ‘positive
psychology’ was coined to refer to the scientific study of
positive experiences and positive traits, such as well-being,
contentment, satisfaction, and happiness (Seligman & Csiks-
zentmihalyi, 2000). There is accumulating evidence that PPFs
can have a substantial impact on one’s mental health, as they
are associated with lower levels of depression and greater
well-being (Lavretsky, 2014; Lavretsky, Small, Ercoli, & Merrill,
2013; Martin, Harmell, & Mausbach, 2015). In addition, PPFs
can significantly impact one’s physical health, as traits such as
resilience and optimism have been associated with reduced
mortality and biomarkers of physical health (Lavretsky, 2014;
Martin et al., 2015; Moore et al., 2015). Well-being and opti-
mism have also been linked to reduced risk of incident coro-
nary heart disease in healthy adults (Boehm & Kubzansky,
2012; Davidson, Mostofsky, & Whang, 2010; Kubzansky &
Thurston, 2007), reduced rates of hospitalization and mortality
in cardiac patients (DuBois et al., 2015), lower incidence of

stroke (Kim, Park, & Peterson, 2011; Ostir, Markides, Peek, &
Goodwin, 2001), and reduced mortality in healthy populations
(Chida & Steptoe, 2008). The beneficial effects of PPFs remain
significant even after controlling for negative affect (Chida &
Steptoe, 2008; Ostir et al., 2001). Positive affect can have an
impact on neuroendocrine, autonomic, immune, and inflam-
matory pathways (Dockray & Steptoe, 2010). Studies have
shown that positive affect and psychological well-being are
related to lower concentrations of inflammatory biomarkers
(e.g. interleukin-6, C-reactive protein) (Steptoe, Demakakos,
de Oliveira, & Wardle, 2012; Steptoe, O’Donnell, Badrick,
Kumari, & Marmot, 2008). In addition, biomarkers of meta-
bolic dysfunction (e.g. insulin resistance) have been associ-
ated with PPFs. One study found an increase in
psychological well-being and a decrease in homeostasis
model assessment–insulin resistance (HOMA-IR) following
weight loss in obese patients with type-2 diabetes (Osama
& Shehab Ael, 2015). Similarly, a favorable metabolic pro-
file was positively associated with mental health and well-
being in middle-aged obese individuals (Phillips & Perry,
2015).

While there is increasing interest in the link between PPFs
and health outcomes, research in this area has focused pri-
marily on healthy samples or medical populations. Relatively
little is known about PPFs in serious mental illnesses such as
schizophrenia. Schizophrenia is a severe mental illness associ-
ated with cognitive and functional impairment (Green, Kern,
Braff, & Mintz, 2000; Rajji, Miranda, & Mulsant, 2014),
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psychosocial dysfunction (�Switaj et al., 2012), and reduced
quality of life (Pinikahana, Happell, Hope, & Keks, 2002). Given
the negative outcomes associated with schizophrenia, it is
perhaps not surprising that PPFs are rarely assessed or
researched in this population. In an earlier report, our group
examined individuals with chronic schizophrenia and found
substantial heterogeneity in happiness levels of the sample
(Palmer, Martin, Depp, Glorioso, & Jeste, 2014). Another study
(Agid et al., 2012) showed that individuals with first-episode
schizophrenia were as happy as control participants, despite
their functional impairment. There is a dearth of studies exam-
ining other PPFs in schizophrenia.

In addition to negative functional and psychosocial out-
comes, schizophrenia is also associated with premature physi-
cal decline, greater medical comorbidity, a higher mortality
rate, and a decrease in lifespan by 15–20 years relative to the
general population (Jeste, Wolkowitz, & Palmer, 2011; Kirkpa-
trick, Messias, Harvey, Fernandez-Egea, & Bowie, 2008). Individ-
uals with schizophrenia experience physical decline in middle
age and have high rates of disorders that are most commonly
seen in older age (e.g. metabolic syndrome, diabetes, coronary
heart disease) (Jeste et al., 2011; Kirkpatrick et al., 2008), sug-
gesting the possibility of accelerated biological aging in schizo-
phrenia. It is possible that these negative outcomes are
influenced by antipsychotic medication use and/or poor health
habits such as smoking and sedentary lifestyle. Insulin resis-
tance is a major factor in the development of diabetes mellitus
(Tang, Li, Song, & Xu, 2015), and inflammation plays a role in
the pathogenesis of cardiovascular disease (Kanda & Takahashi,
2004; Ridker, Hennekens, Buring, & Rifai, 2000). These processes
are highly relevant to schizophrenia, as this population has a
high rate of obesity and cardiovascular disease (Azad et al.,
2016; Ringen, Engh, Birkenaes, Dieset, & Andreassen, 2014;
Ward & Druss, 2015), leading to increased morbidity and mor-
tality relative to the general population. Although relationships
have been discovered between PPFs, health variables, and
blood-based biomarkers in other populations (i.e. healthy sam-
ples, medical populations), little is known about these relation-
ships in schizophrenia.

The aim of the current study was to examine PPFs in per-
sons with schizophrenia and in healthy comparison subjects
(HCs), and to explore the relationship of PPF to mental and
physical health variables and blood-based biomarkers of insu-
lin resistance and inflammation. The PPFs that we focused on
were resilience, optimism, happiness, and low level of per-
ceived stress. These factors were selected because they are
among the variables that have been most studied in other
populations, and they represent a range of positive traits and
states. Our primary measures of mental and physical health
were the overall component scores from the Short Form
Health Survey (SF-36). We also included a number of addi-
tional health measures in order to examine more specific
aspects of mental health (i.e. depression, anxiety, severity of
psychopathology) and physical health (i.e. physical comorbid-
ity, cardiovascular disease risk). We examined biomarkers of
insulin resistance and inflammation due to their relevance to
the health of persons with schizophrenia (Azad et al., 2016;
Ringen et al., 2014; Ward & Druss, 2015), and because these
two types of biomarkers have been found to be associated
with positive psychological well-being and positive affect in
other populations (Osama & Shehab Ael, 2015; Phillips &
Perry, 2015; Steptoe et al., 2012; Steptoe et al., 2008). We
hypothesized that the schizophrenia group would have lower

mean levels of resilience, optimism, and happiness, and
higher levels of perceived stress, relative to the HC group. We
also predicted that PPFs would be related to better scores on
measures of mental and physical health in both the schizo-
phrenia and HC groups. Lastly, based on published findings
(Steptoe et al., 2012; Steptoe et al., 2008), we expected that
the PPFs would be associated with healthier levels on bio-
markers of insulin resistance and inflammation.

Methods

Participants

Participants were 135 community-dwelling individuals with
chronic schizophrenia receiving outpatient psychiatric treat-
ment and 127 HCs. Data for the current study were drawn
from an ongoing study of aging and schizophrenia conducted
through the University of California, San Diego Center for
Healthy Aging. We previously reported data on happiness in a
smaller subsample from the ongoing project (Palmer et al.,
2014); however, the present study is the first report on the
association of several PPFs with objective biomarkers of
health status. Diagnostic status was established with the
semi-structured Clinical Interview for the DSM-IV-TR or DSM-5
(First, Spitzer, & Gibbon, 2002). Inclusion criteria were (1) age
26–65 years, (2) DSM-IV-TR (American Psychiatric Association,
2000) or DSM-5 (American Psychiatric Association, 2013) diag-
nosis of schizophrenia or, for HC subjects, absence of major
neuropsychiatric disorders, (3) receiving outpatient psychiat-
ric treatment (for the schizophrenia group), and (4) English
fluency. Exclusion criteria were (1) alcohol or substance use
disorders (other than nicotine or caffeine) within previous
three months, (2) diagnosis of dementia, intellectual disability
disorder, or other major neurological disorder, and (3) any
medical condition that interfered with the ability to complete
study assessments.

Recruitment was conducted using age bins as follows: 26–
35, 36–45, 46–55, and 56–65 years, with attention to an even
gender and ethnic distribution across bins and diagnostic
groups. We recruited HCs using various methods including
from an ongoing survey study of successful aging in healthy
adults, ResearchMatch.org, recruitment flyers in the
community, and word-of-mouth. HCs were screened for
major neuropsychiatric illness using the MINI-International
Neuropsychiatric Interview (Sheehan et al., 1998). This mea-
sure screens for lifetime occurrence of a DSM-IV-TR Axis 1
diagnoses. HCs were excluded if they had ever been diag-
nosed with a major neuropsychiatric illness. The study was
approved by the university’s Human Research Protections
Program. All study participants provided written informed
consent prior to participation.

Measures

Participants underwent a comprehensive psychological and
physical assessment including the following measures:

Measures of positive psychological factors
Resilience: Participants’ level of resilience was assessed using
the 10-item Connor–Davidson Resilience Scale (CD-RISC)
(Campbell�Sills & Stein, 2007; Connor & Davidson, 2003). This
scale contains statements such as ‘I am able to adapt to
change,’ ‘I can deal with whatever comes my way,’ and ‘I am
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not easily discouraged by failure.’ Participants rated each
statement on a scale from 0 (not true at all) to 4 (true nearly
all the time). Scores can range from 0 to 40, with higher scores
reflecting greater resilience.

Optimism: Individuals’ optimism was measured using the
6-item Life Orientation Test-Revised (LOT-R) (Scheier, Carver,
& Bridges, 1994). This measure assesses individual differences
in optimism versus pessimism, with statements such as ‘In
unclear times, I usually expect the best,’ ‘I am always hopeful
about my future,’ and ‘I rarely count on good things happen-
ing to me.’ Items were rated on a scale from 1 (strongly dis-
agree) to 5 (strongly agree). Scores can range from 6 to 30.
Pessimism items are reverse scored; thus, higher total scores
indicate greater optimism.

Happiness: Participants’ happiness was measured using the
Center for Epidemiologic Studies – Depression, 4-item Happi-
ness subscale (CESD-HS) (Radloff, 1977). The items assess par-
ticipants’ level of happiness during the last week. Statements
such as ‘I felt happy’ and ‘I enjoyed life’ were rated on a scale
from 0 (rarely or none of the time) to 3 (most or all of the
time). Scores can range from 0 to 12, with higher scores indi-
cating greater happiness. These items have been shown to be
valid for measuring positive affect (Fowler & Christakis, 2008;
Sheehan, Fifield, Reisine, & Tennen, 1995).

Perceived stress: The 10-item Perceived Stress Scale (PSS)
(Cohen, Kamarck, & Mermelstein, 1983) was used to assess par-
ticipants’ level of perceived stress. This measure asks partici-
pants to evaluate their feelings and thoughts during the past
month. Items include ‘How often have you been upset because
of something that happened unexpectedly?’ and ‘How often
have you felt difficulties were piling up so high that you could
not overcome them?’ Responses were given using a scale from
0 (never) to 4 (very often). Scores can range from 0 to 40, with
lower scores indicating less perceived stress.

Mental health

Primary measure. Short Form Health Survey (SF-36) mental
component score (Ware & Sherbourne, 1992): The SF-36 yields
a mental health component summary which includes four
subscales: vitality, social functioning, role-emotional, and
mental health. Reliability statistics for the mental health com-
ponent scores routinely exceed 0.90 (Ware, 2000). Lower
scores on this measure indicate poorer mental health.

Additional measures. Depression: The Calgary Depression
Scale (Addington, Addington, & Schissel, 1990) was designed
as a measure of level of depression in persons with schizo-
phrenia and has demonstrated high interrater reliability, as
well as high internal reliability and validity (Addington &
Addington, 1991). In addition, the Calgary Depression Scale
appears to distinguish between depression and negative and
extrapyramidal symptoms in individuals with schizophrenia
(Addington, Addington, & Maticka-Tyndale, 1993). Higher
scores on this measure indicate worse depression.

Anxiety: The Brief Symptom Inventory Anxiety Scale (Dero-
gatis & Melisaratos, 1983) is a subscale of the Brief Symptom
Inventory which includes six items clinically associated with
anxiety (e.g. nervousness, fear, restlessness, tension) (Deroga-
tis, 1979). Each question is rated on a 5-point Likert scale of
distress (0–4) with higher scores indicating worse anxiety.

Severity of psychopathology: The Scales for Assessment of
Positive Symptoms and Negative Symptoms (SAPS and SANS,

respectively) (Andreasen, Arndt, Miller, Flaum, & Nopoulos,
1995; Andreasen and Olsen, 1982) assess a total of 49 individ-
ual signs and symptoms. Individual items are grouped
together to include five positive symptoms (hallucinations,
delusions, positive formal thought disorder, bizarre behavior,
and catatonic motor behavior) and five negative symptoms
(alogia, affective blunting, avolition, anhedonia, attentional
impairment) for which global ratings are designated. Higher
scores on these scales indicate more severe symptoms.

Physical health

Primary measure. Short Form Health Survey (SF-36) physical
component score (Ware & Sherbourne, 1992): Lower scores
on this measure indicate poorer physical health.

Additional measures. Physical comorbidity: Total score and
severity score on Cumulative Illness Rating Scale (CIRS) (Linn,
Linn, & Gurel, 1968). Higher scores on this measure indicate
greater comorbidity.

Cardiovascular disease risk: Framingham Coronary Heart
Disease (CHD) Risk Score (Wilson et al., 1998). Higher scores
on this measure indicate greater risk of CHD.

Blood-based biomarkers
Participants underwent a blood draw for analysis of systemic
blood-based biomarkers within two to four weeks of complet-
ing the assessments of PPFs and mental/physical health.
These included biomarkers of insulin resistance (HOMA-IR)
(Matthews et al., 1985) and inflammation (interleukins IL-6;
high-sensitivity C-reactive protein or hs-CRP) (Pepys & Hirsch-
field, 2003; Signorelli, Fiore, & Malaponte, 2014). HOMA-IR was
calculated as (Fasting insulin) £ (Fasting glucose)/405. IL-6
was quantified using Meso Scale Discovery Multi-Spot Assay
System (MSD, Rockville, MD, USA). Levels of hs-CRP were proc-
essed with a commercially available (MSD) enzyme-linked
immunosorbent assay.

Statistical analyses

Characteristics of the schizophrenia and HC groups were com-
pared using independent samples t-tests and Pearson chi-
squares. We also examined what proportion of schizophrenia
participants scored within a ‘normative’ range on measures of
PPFs; this was operationalized as having a score within 1 SD
of the HC mean. Since the four PPFs are likely to be highly cor-
related with one another, we created a Positive Psychological
Factor Index (PPFI), which was a composite score of averaged
z-scores of the four scales (the perceived stress scale was
reversed scored so it went in the same direction as the other
measures). Regression analyses were conducted for the two
primary measures of mental and physical health (SF-36 com-
ponent scores) and the three biomarker variables. The regres-
sion models included Group and PPFI (Model 1), and the
addition of the Group £ PPFI interaction (Model 2). Scatter-
plots are presented for those variables showing a significant
Group £ PPFI interaction. In addition, for primary variables
with a significant PPFI or Group £ PPFI effect, we explored
whether these effects persisted after adjusting for education
as a covariate. Education was chosen for examination because
it differed between the two groups and was correlated with
all of the primary outcome measures (data not shown). Specif-
ically, we conducted an additional regression model in which
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education was added to Model 2. Biomarker data were log
transformed prior to analyses to reduce significant skew of
the distributions of these variables in their raw-value form.
Regression analyses (Models 1 and 2) were repeated for the
additional mental health and physical health measures.

Results

Differences between schizophrenia and healthy
comparison groups

There were no significant differences between the schizo-
phrenia and HC groups on age or gender (see Table 1); thus,
the sample used in this analysis was well matched on these
variables. The schizophrenia group had less education and
fewer Caucasian participants than the HC group. Relative to
the HCs, the schizophrenia participants had lower mean levels
of PPFs (see Table 1). However, there was considerable het-
erogeneity and some overlap in scores between the two
groups on all of these measures. In fact, over one-third of the
schizophrenia participants had scores within 1 SD of the HC
mean on scales of resilience (33.3%), optimism (35.6%), happi-
ness (37.8%), and perceived stress (39.3%). The schizophrenia
group had more severe symptoms of psychopathology and
poorer physical health, including greater physical comorbidity
and higher values on the Framingham CHD Risk Score (see
Table 1). With regard to biomarkers, the schizophrenia group
demonstrated higher levels of HOMA-IR, IL-6, and hs-CRP (see
Table 1). The schizophrenia group had a mean hs-CRP level of
4.5 mg/L, which exceeds the cutoff value of >3 mg/L based
on the American Heart Association guidelines indicating high
cardiovascular risk (Yeh & Willerson, 2003). Validated diagnos-
tic cutoffs that can be broadly applied are not available for
HOMA-IR or IL-6. The suggested cutoff values for HOMA-IR dif-
fer for different races, ages, genders, diseases, and complica-
tions (Tang et al., 2015).

Relationship among the positive psychological factors

The four PPFs were highly correlated with one another in both
the schizophrenia (r values ranged from .45 to .58; p < .001)
and the HC (r values ranged from .51 to .65; p < .001) groups.
The PPFI, a composite score of averaged z-scores of the four
scales, was highly correlated with the individual PPFs in both
groups (schizophrenia: r values ranged from .79 to .80; p <

.001; HC: r values ranged from .77 to .88; p < .001). This com-
posite score was used as the independent variable in all fur-
ther analyses.

Relationship of positive psychological factors with
primary measures of mental and physical health (SF-36
component scores) and biomarkers

Regression analyses showing significant results for PPFI or the
Group £ PPFI interaction are presented in Table 2. For mental
health, results showed that Group and PPFI significantly pre-
dicted SF-36 mental health component scores (F(2, 258) D
171.15, p < .001, r2 D .57). Including the Group £ PPFI
interaction in the model accounted for additional variance
(R2change D .02, Fchange(1, 257) D 13.84, pchange < .001). A scatter-
plot of the interaction showed that the relationship between
PPFI and SF-36 mental health component scores was stronger
in the schizophrenia group relative to the HCs (see Figure 1(a)).

There was no effect of adjusting for education on the PPFI or
PPFI £ Group effects (see Supplemental Table 1). For physical
health, PPFI significantly predicted SF-36 physical health compo-
nent scores (F(2, 258) D 45.94, p < .001, r2 D .26). There was no
significant Group£ PPFI interaction and adjusting for education
did not diminish the PPFI relationship.

For the biomarker variables, PPFI significantly predicted par-
ticipants’ HOMA-IR level (F(2, 225) D 14.34, p < .001, r2 D .11).
Adding the Group £ PPFI interaction did not improve the
model and adjusting for education did not diminish the PPFI
relationship. For IL-6, Group and PPFI were significant predic-
tors (F(2, 234) D 11.33, p <.001, r2 D .09); there was no signifi-
cant interaction and adjusting for education did not diminish
the PPFI relationship. For hs-CRP, Group significantly predicted
hs-CRP values (F(2, 247) D 20.05, p <.001, r2 D .14); there was
no relationship with PPFI or the Group £ PPFI interaction.

Relationship of positive psychological factors with
additional measures of mental and physical health

On additional measures of mental health, regression analyses
showed that PPFI significantly predicted scores on measures
of depression (F(2, 256)D 65.53, p <.001, r2 D .34) and anxiety
(F(2, 258) D 88.02, p <.001, r2 D .41). Including the Group £
PPFI interaction in the models accounted for some additional
variance in depression (R2change D .02, Fchange(1, 255) D 6.80,
pchange D .01) and anxiety (R2change D .02, Fchange(1, 257) D
7.23, pchange D .008). Scatterplots of the interactions showed
that there was a stronger negative relationship between PPFI
and depression/anxiety scores in the schizophrenia group rel-
ative to the HCs (see Figure 1(b,c).

On additional measures of physical health, regression anal-
yses showed that Group and PPFI significantly predicted
CIRS–Total Scores (F(2, 220) D 24.05, p < .001, r2 D .18). For
the CIRS–Severity Index, significant predictors were Group,
PPFI, and the Group £ PPFI interaction (F(3, 219) D 16.96, p
<.001, r2 D .19). A scatterplot of the interaction showed that
the negative relationship between PPFI and CIRS–Severity
Index scores was stronger in the HCs relative to the schizo-
phrenia group (see Figure 1(d)). For Framingham CHD Risk
Scores, Group was a significant predictor (F(2, 225) D 7.49,
p < .001, r2 D .06), but there was no relationship with PPFI or
the Group £ PPFI interaction.

Discussion

We compared a composite score of PPFs (which included
resilience, optimism, happiness, and low perceived stress) in
schizophrenia and HC subjects, and examined the association
of this composite with mental and physical health status, and
biomarkers of insulin resistance and inflammation. This study
extended our previous work by: (1) including a larger sample
of schizophrenia and HC participants, (2) examining a com-
posite score that included multiple PPFs, and (3) investigating
associations between PPFs and biomarkers of insulin resis-
tance and inflammation.

As hypothesized, the schizophrenia group had lower mean
levels of PPFs relative to the HCs. However, these group com-
parisons do not capture the considerable variability observed
within the schizophrenia group. A major finding of this study
was that over one-third of schizophrenia participants had val-
ues on measures of PPFs that were within the ‘normative’
range (i.e. within 1 SD of the HC mean). This finding has
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important implications, namely that individuals with schizo-
phrenia can be resilient, optimistic, happy, and have low per-
ceived stress regardless of their chronic illness.

The second major finding of this study was that the PPF
composite was positively related to mental and physical
health variables, even after adjustment for the potential con-
found of education. The relationship between the PPF com-
posite and mental health measures was particularly strong for
individuals with schizophrenia. Given the cross-sectional
nature of the study, the direction of the relationship between
PPFs and mental health is unclear. It is possible that individu-
als with better mental health and well-being tended to rate
themselves more highly on the measures PPFs. On the other
hand, it may be that PPFs lead to improvements in one’s men-
tal health, including a reduction or prevention of depression
and anxiety. A relationship between resilience and mental
health was also demonstrated in a study of a community-
based sample of adults (Jeste et al., 2013), which found that
greater resilience and lower depression levels were associated
with higher well-being. While there may be some conceptual
overlap between PPFs such as happiness and psychopatho-
logic dimensions such as depression, there is literature sup-
porting the notion that positive affect and negative affect can
coexist. Studies have shown that positive mental health and
mental illness represent two separate unipolar dimensions
(Keyes, 2005; Westerhof & Keyes, 2010). A meta-analysis exam-
ining factor analyses of various measures of depression also

found that positive affect was independent from other factors
measuring depressive symptoms (Shafer, 2006).

For physical health variables, higher scores on the PPF
composite were related to physical well-being on both a sub-
jective measure (i.e. SF-36) and a more objective measure (i.e.
CIRS–Total Scores). PPFs were more strongly associated with
reduced medical severity (i.e. CIRS-Severity Index) in the HCs
relative to the schizophrenia group. One possible explanation
for this is that the schizophrenia participants had more severe
medical/physical conditions, as reflected by higher CIRS
scores, and it is possible that the impact of psychological vari-
ables on physical health is reduced in the presence of more
severe medical problems.

The PPF composite was a significant predictor of IL-6 and
HOMA-IR levels, even after adjustment for the potential con-
found of education. These findings are consistent with previ-
ous studies showing that blood-based biomarkers of
inflammation and insulin resistance are related to positive
affect/happiness (Matsunaga et al., 2011; Steptoe et al., 2008),
well-being (Boehm & Kubzansky, 2012; Osama & Shehab Ael,
2015; Phillips & Perry, 2015; Steptoe et al., 2012), optimism
(Ikeda et al., 2011; Roy et al., 2010), psychological resilience or
‘hardiness’ (Fields, Hoyt, Linnville, & Moore, 2015; Sandvik
et al., 2013), and perceived stress (Aschbacher et al., 2013; Bar-
bosa�Leiker et al., 2014; Shimanoe et al., 2014). Although lon-
gitudinal research is needed, our findings suggest the
possibility that resilience, optimism, happiness, and low

Table 1. Characteristics of schizophrenia and healthy comparison groups.

Schizophrenia (n D 135) Healthy comparison (n D 127)

Mean SD Mean SD t or x2 p

Demographics
Age (years) 48.2 10.1 48.6 11.2 t D .28 .777
Gender (% female) 46.7% – 52.0% – x2 D .74 .460
Education (years) 12.5 2.0 14.6 2.2 t D 7.82 <.001
Ethnicity x2 D 12.58 .028
Caucasian 43.0% – 62.2% –
African American 18.5% – 11.8% –
Hispanic 31.9% – 19.7% –
Asian 4.4% – 4.7% –
Native American/other 1.5% – 0.0% –
Pacific Islander
Bi/Multiracial 0.7% – 1.6% –

Positive psychological factors
Resilience (CD-RISC) 22.8 8.4 32.7 6.1 t D 11.08 <.001
Optimism (LOT-R) 19.9 3.8 24.0 3.7 t D 8.86 <.001
Happiness (CESD-HS) 7.2 3.5 10.8 2.1 t D 10.32 <.001
Perceived stress (PSS) 18.7 6.1 11.0 6.1 t D 10.23 <.001

Psychopathology
Duration of illness (SZ) 23.4 12.2 – – – –
Total antipsychotic dose (DDD) SZ 1.7 1.4 – – – –
Positive symptoms (SAPS) 6.5 4.2 0.3 .72 t D 17.04 <.001
Negative symptoms (SANS) 7.4 4.4 1.3 2.2 t D 14.23 <.001
SF-36 – mental component 43.0 11.2 54.7 5.9 t D 10.66 <.001
Depression (CDRS) 3.6 4.1 0.6 1.5 t D 7.95 <.001
Anxiety (BSI) 7.4 6.6 1.4 2.5 t D 9.90 <.001

Physical health
SF-36 – physical component 43.1 10.2 51.3 9.3 t D 6.80 <.001
Number of comorbid physical illnesses (CIRS–total) 6.7 4.9 3.2 3.4 t D 6.31 <.001
Severity of comorbid physical illnesses (CIRS–severity) 1.5 0.6 1.0 0.7 t D 6.00 <.001
Framingham CHD risk score 1.4 0.8 1.1 0.6 t D 3.77 <.001

Blood-based biomarkers
HOMA-IR 3.7 5.2 1.8 1.6 t D 4.16a <.001
IL-6 (pg/mL) 1.1 0.9 0.9 1.4 t D 4.27a <.001
hs-CRP (mg/L) 4.5 5.4 2.0 2.9 t D 6.05a <.001

aMeans (and SDs) are provided as raw values; t-test comparisons reflect the log-transformed values.
CD-RISC, Connor–Davidson Resilience Scale – 10-item version; LOT-R, Life Orientation Test – Revised; CESD-HS, Center for Epidemiologic Studies-Depression –
Happiness subscale; PSS, Perceived Stress Scale; SZ, schizophrenia; DDD, defined daily dose (WHO, 2010); SAPS/SANS, assessment of positive symptoms and
negative symptoms; SF-36, Short-Form Health Survey; CDRS, Calgary Depression Rating Scale; BSI, Brief Symptom Inventory; CIRS, Cumulative Illness Rating
Scale; CHD, coronary heart disease; HOMA-IR, Homeostasis Model Assessment for Insulin Resistance; IL, interleukin; hs-CRP, high-sensitivity C-reactive protein.
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Table 2. Regression results for variables with significant findings for PPFI or the Group £ PPFI interaction.
Model 1 Model 2

B SE B b t B SE B b t

SF-36 mental component
Group ¡2.95 1.11 ¡.14 ¡2.66�� ¡3.50 1.09 ¡.16 ¡3.21��

PPFI 8.26 .64 .66 12.84��� .68 2.13 .05 .32
Group £ PPFI 4.76 1.28 .61 3.72���

SF-36 physical component
Group ¡2.64 1.43 ¡.13 ¡1.85 ¡2.56 1.45 ¡.12 ¡1.77
PPFI 5.23 .83 .43 6.30��� 6.40 2.82 .52 2.27�

Group £ PPFI ¡.74 1.69 ¡.10 ¡.44

HOMA-IR
Group .08 .06 .10 1.25 .06 .07 .08 .98
PPFI ¡.13 .04 ¡.27 ¡3.42��� ¡.28 .13 ¡.59 ¡2.19�

Group £ PPFI .10 .08 .32 1.25

IL-6
Group .09 .04 .17 2.09� .08 .04 .15 1.85
PPFI ¡.05 .03 ¡.17 ¡2.10� ¡.15 .09 ¡.46 ¡1.65
Group £ PPFI .06 .05 .29 1.10

Calgary Depression Scale
Group .92 .44 .14 2.10� 1.08 .44 .16 2.46�

PPFI ¡1.94 .25 ¡.49 ¡7.62��� .19 .86 .05 .22
Group £ PPFI ¡1.34 .51 ¡.54 ¡2.61��

BSI Anxiety Scale
Group 2.60 .71 .22 3.67��� 2.86 .71 .25 4.04���

PPFI ¡3.22 .41 ¡.48 ¡7.83��� .33 1.38 .05 .24
Group £ PPFI ¡2.22 .83 ¡.53 ¡2.69��

CIRS – Total Score
Group 2.31 .72 .25 3.21�� 2.12 .72 .23 2.93��

PPFI ¡1.20 .43 ¡.22 ¡2.83�� ¡3.63 1.45 ¡.67 ¡2.50��

Group £ PPFI 1.51 .86 .45 1.75
CIRS – Severity Index
Group .42 .11 .30 3.81��� .37 .11 .27 3.37���

PPFI ¡.10 .07 ¡.12 ¡1.52 ¡.76 .22 ¡.93 ¡3.49���

Group £ PPFI .41 .13 .81 3.18��

�p<.05; ��p<.01; ���p<.001
PPFI, Positive Psychological Factor Index; SF-36, Short-Form Health Survey; HOMA-IR, Homeostasis Model Assessment for Insulin Resistance; IL, interleukin; CIRS,
Cumulative Illness Rating Scale; BSI, Brief Symptom Inventory.

Figure 1. Scatterplots showing the group £ PPFI interaction for (a) SF-36 mental health component scores, (b) Calgary Depression Scale scores, (c) BSI Anxiety Scale
scores, and (d) CIRS–Severity Index scores. The filled circles and solid lines represent the schizophrenia group while the open squares and dashed lines represent the
HC group. Regression lines are shown for the schizophrenia and HC group.
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perceived stress might serve as protective factors against
insulin resistance and inflammation and their associated neg-
ative health outcomes in both schizophrenia and HCs.

Strengths of the current study include the broad age range,
systematic assessment of PPF using standardized rating scales,
the examination of blood-based biomarkers, and the use of mul-
tivariate analysis. There are also several limitations to consider.
These include the cross-sectional nature of the study, and the
significant difference between the schizophrenia and HC groups
in ethnicity. In addition, it is possible that other measures
of PPFs might have produced a different pattern of results. Addi-
tional studies employing alternative instruments for measuring
PPFs are needed to demonstrate generalizability of our findings.
The schizophrenia group consisted of relatively stable outpa-
tients on antipsychotic medications. Findings might vary among
first-episode patients or those who are treatment-resistant, or
among patients with comorbidities that were excluded for in
the current study (e.g. alcohol or drug abuse).

In sum, results revealed a notable overlap in PPF scores
between schizophrenia and HC groups, as well as significant
relationships between PPFs and better mental and physical
health. The association between PPFs and mental health was
particularly strong for individuals with schizophrenia, while
the HCs showed a stronger relationship between PPFs and
severity of physical symptoms relative to those with schizo-
phrenia. If our ongoing longitudinal studies suggest that the
observed cross-sectional associations are due to an effect of
PPFs on subsequent health, this could have direct clinical
implications. Treatment for schizophrenia typically focuses on
correcting deficits surrounding positive and negative symp-
toms, cognitive impairments, and relapse (Dixon et al., 2010).
However, interventions for schizophrenia should move
beyond these traditional methods and emphasize enhancing
PPFs such as resilience, optimism, and happiness, and lower-
ing perceived stress, perhaps via methods such as mindful-
ness meditation or cognitive reappraisals (Moore et al., 2015).
This type of intervention would be consonant with the con-
ceptualization of positive psychiatry (Jeste, 2015; Jeste &
Palmer, 2013; Jeste, Palmer, Rettew, & Boardman, 2015), and
would contrast with traditional psychiatric interventions
focused primarily on decreasing negative affect.
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