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Background: Improved patient life engagement is a meaningful treatment goal in schizophrenia that cannot be
satisfactorily measured using existing tools. This research aimed to determine whether certain items from the
Positive and Negative Syndrome Scale (PANSS) can assess patient life engagement in schizophrenia.

Methods: Three approaches were used to identify PANSS items that reflect patient life engagement: (1) a panel
discussion with expert psychiatrists (n = 4); (2) interviews with patients with schizophrenia (n = 20); and (3) a
principal component analysis to explore clustering of items (n = 954 from three randomized controlled trials).
Internal consistency was assessed by Cronbach's alpha and item-total correlations. A minimal clinically
important difference (MCID) was determined by anchor- and distribution-based methods.

Results: Expert psychiatrists identified 11 relevant items, and patients rated 13 items as “very relevant” to patient
life engagement, most of which clustered in the principal component analysis. Considering all results, a com-
posite set of 14 PANSS items that may be relevant to patient life engagement in schizophrenia was devised: P2,
N1, N2, N3, N4, N5, N6, N7, G6, G7, G11, G13, G15, G16 (Cronbach's alpha, 0.84; item-total correlations,
0.35-0.56, indicating acceptable correlation with the underlying concept; exception: G6 [depression], 0.19). An
MCID of 5 points (small/moderate improvement) or 10 points (large improvement) may be appropriate.
Conclusions: A subset of 14 PANSS items may be used to reflect patient life engagement in clinical practice/trials
in schizophrenia, complementing the results of traditional psychiatric symptom scales with a patient-centered
outcome that is relevant to real-world treatment goals.

1. Introduction satisfaction and independence more than improvement of psychosis

(Bridges et al., 2013). Thus, patient life engagement should be consid-

Patient ‘life engagement’ is a broad term that describes positive
health aspects related to life fulfillment, well-being, and valued living
across four domains: emotional (affect/mood), physical (energy), social
(interest), and cognitive (alertness/thinking) (Bartrés-Faz et al., 2018;
Weiss et al., 2021). Unlike physicians, who generally prioritize tradi-
tional treatment goals, patients with schizophrenia may value improved
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ered as a treatment goal in schizophrenia and monitored during treat-
ment (Correll et al., 2022a,b).

Given the increasing importance placed on patient experience data
(Weldring and Smith, 2013; Kieffer et al., 2020), patient life engagement
would ideally be assessed using a patient-reported outcome measure.
However, current patient-reported psychiatric rating scales do not
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satisfactorily capture patient life engagement (McIntyre et al., 2022),
which is a barrier to using patient life engagement as a treatment goal.
For example, the Engaged Living Scale and Life Engagement Test have
not been validated in populations with psychiatric disorders, and largely
overlook the physical and cognitive domains of patient life engagement
(Scheier et al., 2006; Trompetter et al., 2013; McIntyre et al., 2022). A
set of items from the Inventory of Depressive Symptomatology Self-
Report (IDS-SR) was recently developed and validated to assess pa-
tient life engagement in major depressive disorder (Thase et al., 2023;
Therrien et al., 2022). This ‘IDS-SRj( Life Engagement subscale’ has
been used as a co-primary outcome in an open-label, interventional
study (Therrien et al., 2024), as well as in post hoc analyses of clinical
trials (McIntyre et al., 2023). However, no such tool exists for use in
schizophrenia.

The Positive and Negative Syndrome Scale (PANSS) (Kay et al.,
1987) is considered the gold standard for assessing the efficacy of
antipsychotic treatments in clinical trials in schizophrenia (Opler et al.,
2017). The PANSS, a clinician-administered scale, comprises 30 items
covering a broad range of symptoms that may overlap with aspects of
patient life engagement (Kay et al., 1987; Weiss et al., 2021). The aim of
this research was to determine whether certain items from the PANSS
can be used to assess patient life engagement in schizophrenia.

2. Methods

Three approaches were used to identify items from the PANSS that
reflect patient life engagement: (1) discussion with a panel of expert
psychiatrists; (2) interviews with patients with schizophrenia; and (3) a
principal component analysis (PCA). Upon selection of a set of items,
psychometric analyses were performed to assess reliability, and a min-
imal clinically important difference (MCID) was determined.

2.1. Expert panel

In an informal panel discussion, four expert academic psychiatrists
used a modified Delphi approach to select items from the PANSS that
they considered suitable to capture patient well-being and engagement
in all aspects of life, beyond the core symptoms of schizophrenia. Items
were selected based on the psychiatrists' overall clinical impression, in
consideration of the four-domain model of patient life engagement
(Weiss et al., 2021).

2.2. Patient interview study

The aim of the patient interview study was to support the relevance
and importance of the patient life engagement framework among in-
dividuals with schizophrenia, and to support the content validity of
PANSS items to assess elements of this framework. Details of study
design are provided in Appendix A. Briefly, 20 generally high-
functioning outpatients aged >18 years with schizophrenia for >2
years were recruited in the US. Researchers at RTI Health Solutions
conducted 60-minute phone/virtual interviews with individual partici-
pants using a semi-structured interview guide (provided in Appendix A).
A “visual primer” tool (Fig. 1, developed from a prior patient interview
study of patient life engagement in major depressive disorder (Therrien
et al., 2022)) was used to assist participants' understanding of being
engaged with life.

After general discussions on experiences with schizophrenia and life
engagement, participants were shown a worksheet containing a list of
the 30 PANSS items, with the following modifications: (1) the expert-
identified patient-life-engagement items were presented first, to sup-
port the experts' selection (patients were pre-informed that these items
were possibly relevant to patient life engagement) and to ensure that
these items were covered as a priority within the allotted interview time;
and (2) the PANSS is a clinician-administered scale that was not
developed for patient use; consequently, the items and definitions were
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“Like a light switch
turned on.”

“Makes me feel
like | have a life.”

“Feel positive, motivated,
happy, and happy to see
other people happy.”

Engaged
with
Life

“Am able to do
things again like
go to the store
and go to church.”

“I have energy,
| can think,
| feel like me.”

“l can be around
people.”

“| feel like a new
person.”

“Feel like a human being who wants to go
outside and do things, to get out of
bed, to do the laundry.”

Fig. 1. “Engaged with life” visual primer.

converted to patient-friendly, positively valenced terms (e.g., “concep-
tual disorganization” became “clear thinking and focus™) to ease patient
discussions (see Table A.1 in Appendix A). The patient-friendly terms
were developed by two experienced psychologists at RTI Health Solu-
tions, each with clinical and diagnostic experience in schizophrenia.
Participants were asked to rate the 30 PANSS items according to their
relevance to patient life engagement using a 3-point scale: 0 (not at all
relevant), 1 (somewhat relevant), and 2 (very relevant), and to justify
their ratings. These data were analyzed using descriptive statistics. After
completing the rating exercise, participants were asked if anything was
missing from the 30 PANSS items that they believed to be relevant to
patient life engagement.

2.3. Data source for PCA, psychometric, and MCID analyses

The PCA, psychometric, and MCID analyses used data from the Phase
3 clinical program of brexpiprazole, an atypical antipsychotic, for the
treatment of schizophrenia. Data were included from three similarly
designed, 6-week, randomized, double-blind, placebo-controlled trials
of brexpiprazole in patients with acute schizophrenia conducted from
July 2011 to December 2014 in Asia, Europe, North America, and South
America (ClinicalTrials.gov identifiers: NCT01396421 (Correll et al.,
2015), NCT01393613 (Kane et al., 2015), and NCT01810380 (Marder
et al., 2017; Marder et al., 2020)). The trials were conducted in accor-
dance with the Declaration of Helsinki, the International Conference on
Harmonisation Good Clinical Practice Guideline, and local regulatory
requirements. The trial protocols were approved by relevant institu-
tional review boards and independent ethics committees. All patients
provided written informed consent after the nature of the procedures
had been fully explained.

Detailed trial designs and results have been published (Correll et al.,
2015; Kane et al., 2015; Marder et al., 2017). Briefly, patients aged
18-65 years experiencing an acute exacerbation of schizophrenia
(American Psychiatric Association, 2000) were randomized to 6 weeks
of double-blind treatment with placebo, brexpiprazole (fixed-dose 0.25,
1, 2, or 4 mg/day or flexible-dose 2-4 mg/day, depending on the trial),
or active reference (quetiapine extended-release, one trial only). Pa-
tients remained in hospital for the duration of double-blind treatment.
The primary endpoint in each trial was change from baseline to Week 6
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in PANSS total score, which ranges from 30 (best) to 210 (worst), where
each item is scored from 1 (absent) to 7 (extreme) (Kay et al., 1987).

The present analyses were not treatment specific: data for brexpi-
prazole and placebo were pooled together. However, data for low doses
of brexpiprazole (0.25 and 1 mg/day) and for quetiapine were excluded
since these arms were small and each was in one trial only (Correll et al.,
2015; Kane et al., 2015; Marder et al., 2017).

2.4. PCA and clustering

PCAs are used to reduce a data set with many variables to a data set
with a smaller number of independent (i.e., uncorrelated) variables
(Jolliffe, 2002). This simplification allows patterns in the data to be
identified more easily. In the present research, a PCA was performed to
determine which PANSS items cluster together, to help identify groups
of related items, and thereby to corroborate the expert- and patient-
identified sets of life engagement items. The inputted variables were
changes in PANSS item scores from baseline to trial endpoint. The
resulting PCA plot was visually inspected to determine if the items
selected by patients and clinicians clustered together.

2.5. Composite set of PANSS items

A composite set of items derived from the PANSS that may be rele-
vant to patient life engagement in schizophrenia was formed based on
items that were considered relevant by at least two of the following three
methods (post hoc criteria): (1) selected by the expert panel; (2) rated as
2 (very relevant) by >50 % of patients in interviews (i.e., a median
relevance of 2); (3) clustered by visual inspection in the PCA.

2.6. Psychometric analyses

Psychometric analyses were conducted to assess the reliability of the
expert-identified, patient-identified, and composite sets of items, and
the full 30-item PANSS. Specifically, Cronbach's alpha and item-total
correlations were calculated to estimate the internal consistency of each
set of items. Cronbach's alpha describes the extent to which all the items
in a test measure the same concept, expressed as a number between
0 and 1, where 0.70-0.90 is generally acceptable (Tavakol and Dennick,
2011). Item-total correlations are the correlation of a particular item
with a scale composed of all other items, where >0.3 is widely regarded
as an acceptable correlation with the underlying concept. Analyses were
performed using data for change from baseline to Week 6 (to align with
the PCA), and separately using baseline data as a sensitivity analysis.

A confirmatory factor analysis was performed to compare two-factor
(patient-life-engagement items versus all other items) and one-factor (all
items) models, where a smaller Bayesian information criterion (BIC)
indicates a better fitting model (Adachi, 2016).

Convergent validity of the PANSS patient-life-engagement items
with the PANSS Prosocial subscale, which may measure social aspects of
patient life engagement (Purnine et al., 2000; Baran and Docherty,
2008; Docherty et al., 2010), was assessed using Spearman correlations
between score changes from baseline to Week 6. The original 6-item
(G16, N2, N4, N7, P3, P6) and modified 4-item (G16, N2, N4, N5)
Prosocial subscales were considered.

2.7. Minimal clinically important difference

The MCID of the composite set of 14 PANSS items that may be
relevant to patient life engagement was estimated using two anchor-
based approaches (a linear regression model and receiver operating
characteristic curves) and a distribution-based approach. Full MCID
methods are provided in Appendix B.

The Clinical Global Impressions — Severity of illness (CGI-S) scale, a
secondary efficacy measure in the brexpiprazole Phase 3 trials, was used
as the anchor. The CGI-S comprises a single item rated from 1 (normal,
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not at all ill) to 7 (among the most extremely ill patients) (Guy, 1976). To
confirm the relevance of the CGI-S as an anchor, (1) the Spearman
correlation was calculated between change from baseline to Week 6 in
CGI-S score and score on the composite set of PANSS items; and (2) mean
change from baseline to trial endpoint in score on the composite set of
PANSS items was investigated by CGI-S score change category over the
same period (improved by >3 points, improved by 2 points, improved by
1 point, no change, and worsened by >1 point).

Results from anchor- and distribution-based methods were triangu-
lated to determine an MCID.

2.8. Software

All analyses were performed using R-4.2.2 (R Core Team, 2022),
with the packages psych, emmeans and cutpointr.

3. Results
3.1. Expert psychiatrist selection of patient-life-engagement items

The expert psychiatrists identified the following 11 items from the
PANSS that they considered suitable to capture patient life engagement
in schizophrenia: blunted affect (N1), emotional withdrawal (N2), poor
rapport (N3), passive/apathetic social withdrawal (N4), difficulty in
abstract thinking (N5), lack of spontaneity and flow of conversation
(N6), depression (G6), motor retardation (G7), disturbance of volition
(G13), preoccupation (G15), and active social avoidance (G16), where
codes in parentheses indicate item numbers on the PANSS Negative (N)
and General psychopathology (G) subscales.

3.2. Patient selection of patient-life-engagement items

Twenty patients were interviewed from March 13 to 30, 2023. The
sample had a mean (standard deviation [SD]) age of 44.3 (10.7) years,
was 65 % female, 45 % African American or Black, and 35 % White, and
had a mean (SD) time since diagnosis of 14.7 (9.8) years (Table A.2 in
Appendix A). Antipsychotics with reported current use by >25 % of
patients were risperidone (30 %) and aripiprazole (25 %); four patients
(20 %) reported current use of more than one antipsychotic medication
(Table A.2 in Appendix A).

Almost all patients (n = 19) said that the “engaged with life” term
resonated with them; specifically, that they could identify times in their
lives when they felt engaged with life. The one other patient required
additional discussion and prompting to elaborate on their understanding
and experience with feeling engaged with life. In describing their ex-
periences with feeling engaged with life, all patients covered all four
domains of patient life engagement (following targeted questioning, if
not spontaneously reported).

Patient relevance ratings for all items of the PANSS are shown in
Table 1. Thirteen items were rated 2 (“very relevant” to patient life
engagement) by >50 % of patients, and thus also had a median score of
2. These 13 patient-selected items included 10 of the 11 expert-
identified items; the exception was difficulty in abstract thinking (N5),
rated 2 by 35 % of patients. The three items identified by patients but not
psychiatrists were: (1) poor attention (G11) — the most relevant item for
patients, rated 2 by 85 %; (2) conceptual disorganization (P2) — the only
item selected from the Positive (P) subscale of the PANSS; and (3) ste-
reotyped thinking (N7).

When asked if any important aspects of patient life engagement were
missing from the PANSS, patients suggested the following aspects:
motivation, productivity, and proactivity (n = 5); having focus (n = 1);
treating others like you want to be treated (n = 1); increased confidence
(n = 1); distinguishing reality versus nonreality (n = 1); and how you
feel about taking medication (n = 1). The authors believe that most of
these aspects are covered by existing PANSS items — see ‘4. Discussion’
for details.
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Patient ratings of the relevance of PANSS items to patient life engagement.
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PANSS item” Positively valenced interview concept Median relevance Patient rating, n (%)
rating

0: Not at all 1: Somewhat 2: Very

relevant relevant relevant
Delusions (P1) Reasonable beliefs (no delusions) 1.5 8 (40) 2(10) 10 (50)
Conceptual disorganization (P2) Clear thinking and focus 2 1(5) 5(25) 14 (70)
Hallucinatory behavior (P3) No hallucinations 1 9 (45) 6 (30) 5(25)
Excitement (P4) Appropriate physical and emotional 1 1(5) 10 (50) 9 (45)

reactions
Grandiosity (P5) Appropriate sense of self 0 14 (70) 1(5) 5(25)
Suspiciousness/persecution (P6) Trust 1 9 (45) 9 (45) 2(10)
Hostility (P7) Calm 1 9 (45) 4 (20) 7 (35)
Blunted affect (N1) Emotional responsiveness 2 0 (0) 6 (30) 14 (70)
Emotional withdrawal (N2) Emotional involvement 2 0 (0) 5(25) 15 (75)
Poor rapport (N3) Rapport with others 2 1(5) 8 (40) 11 (55)
Passive/apathetic social withdrawal (N4) Social interest 2 1(5) 7 (35) 12 (60)
Difficulty in abstract thinking (N5) Abstract thinking 1 3(15) 10 (50) 7 (35)
Lack of spontaneity and flow of Spontaneity and flow of conversation 2 2(10) 6 (30) 12 (60)
conversation (N6)

Stereotyped thinking (N7) Flexible thinking 2 1) 6 (30) 13 (65)
Somatic concern (G1) Realistic bodily concerns 0 14 (70) 2 (10) 4 (20)
Anxiety (G2) Mental peace 1 5 (25) 6 (30) 9 (45)
Guilt feelings (G3) No self-blame 1 9 (45) 5(25) 6 (30)
Tension (G4) Bodily peace 1 2(10) 9 (45) 9 (45)
Mannerisms and posturing (G5) Natural body movements 0.5 10 (50) 5 (25) 5 (25)
Depression (G6) Feeling content 2 1(5) 6 (30) 13 (65)
Motor retardation (G7) Appropriate motor activity 2 4 (20) 5(25) 11 (55)
Uncooperativeness (G8) Easy-going 1 8 (40) 4 (20) 8 (40)
Unusual thought content (G9) Usual thought content 1 7 (35) 6 (30) 7 (35)
Disorientation (G10) Oriented 0 12 (60) 2(10) 6 (30)
Poor attention (G11) Attention 2 0 (0) 3(15) 17 (85)
Lack of judgment and insight (G12) Insight 0 11 (55) 1(5) 8 (40)
Disturbance of volition (G13) Control 2 3(15) 4 (20) 13 (65)
Poor impulse control (G14) Impulse control 1 4 (20) 8 (40) 8 (40)
Preoccupation (G15) External focus 2 4 (20) 4 (20) 12 (60)
Active social avoidance (G16) Social approach 2 3 (15) 6 (30) 11 (55)

PANSS: Positive and Negative Syndrome Scale.

2 Items in bold represent those selected by the expert panel as relevant to patient life engagement.

3.3. Patient data for the PCA, psychometric, and MCID analyses

The PCA, psychometric, and MCID analyses included pretreatment
(baseline) data for 1385 patients, and on-treatment (change from
baseline to trial endpoint) data for 954 patients. The sample of 954
patients had a mean (SD) age of 40.0 (10.7) years, was 39.0 % female,
and 68.4 % White (Table A.3 in Appendix A). On average, patients were
markedly ill at baseline, with a mean (SD) CGI-S score of 4.9 (0.6) and a
mean (SD) PANSS total score of 95.9 (12.3).

3.4. PCA and clustering

One clear axis (PC1) emerged in the PCA with an eigenvalue of 8.01,
which explained 26.7 % of the total variance. The next highest eigen-
value (for PC2) was 2.32, which cumulatively explained 34.4 % of the
total variance. Overall, six axes had eigenvalues >1, cumulatively
explaining 51.3 % of the total variance.

PCA data were plotted using the first two eigenvectors (Fig. 2). Visual
assessment of clustering showed that all of the expert- and patient-
identified items clustered together, except for depression (G6) and
motor retardation (G7).

3.5. Composite set of PANSS items

Fourteen PANSS items were identified as relevant to patient life
engagement in at least two of the three methods used (expert panel,
patient interviews, and PCA), and were therefore selected as the com-
posite set of PANSS items that may be relevant to patient life engage-
ment in schizophrenia (Table 2).
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3.6. Psychometric analyses

Based on the pooled clinical trial data, Cronbach's alpha using
change from baseline data was 0.80 for the 11 expert-identified items,
0.83 for the 13 patient-identified items, 0.84 for the composite set of 14
PANSS items that may be relevant to patient life engagement, and 0.90
for the full 30-item PANSS.

Item-total correlations calculated using change from baseline data
were >0.3 for 13 of the 14 PANSS items in the composite set (Table 3),
indicating acceptable correlation with the underlying concept. The
highest correlations in the composite set were for passive/apathetic
social withdrawal (N4) (0.56), emotional withdrawal (N2) (0.55), and
preoccupation (G15) (0.53). Depression (G6) was not considered a good
fit, with a correlation of 0.19 with the composite set of items.

Using baseline data (sensitivity analysis), Cronbach's alpha was 0.75
for the 11 expert-identified items, 0.79 for the 13 patient-identified
items, 0.79 for the composite set of items, and 0.78 for the full 30-
item PANSS. Item-total correlations calculated using baseline data
were >0.3 for 12 of the 14 items in the composite set; the exceptions
were depression (G6) (—0.05) and active social avoidance (G16) (0.23)
(data not shown).

In the confirmatory factor analysis, the two-factor model had a
smaller BIC (80,683.25) than the one-factor model (81,090.14; differ-
ence, 406.89), indicating that the model with the proposed patient-life-
engagement items had a better fit.

Strong correlations were observed between change from baseline to
Week 6 in scores on the composite set of PANSS patient-life-engagement
items and the PANSS Prosocial subscale (Spearman's p = 0.81 for orig-
inal and modified versions).
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Fig. 2. Principal component analysis of PANSS items, utilizing data for change
from baseline to trial endpoint (n = 954 patients from three randomized
controlled trials of brexpiprazole in patients with schizophrenia who had a
measurement at baseline and Week 6 for each PANSS item). Labels correspond
to PANSS item codes. Solid data points represent items considered related to
patient life engagement by the expert panel and/or patient interviews. The
dashed oval indicates items that visually cluster together. PANSS: Positive and
Negative Syndrome Scale.

3.7. Minimal clinically important difference

Change from baseline to Week 6 in score on the composite set of 14
PANSS items that may be relevant to patient life engagement showed
good correlation with change in CGI-S score (Spearman's p = 0.67),
justifying the use of the CGI-S as an anchor. Furthermore, improvement
in the composite set of 14 PANSS items increased with CGI-S score
change category (Fig. 3), with mean (SD) improvements of —19.2 (8.7)
among patients who improved by >3 points on the CGI-S, —12.3 (6.7)
among patients who improved by 2 points, —7.8 (5.4) among patients
who improved by 1 point, —1.7 (4.8) among patients with no change in
CGI-S score, and +7.6 (9.1) among patients who worsened on the CGI-S.

In the anchor-based linear model, MCID estimates using a more

Table 2
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conservative assumption (i.e., a 2-point improvement in CGI-S score
versus no change) corresponded to a change of —10.5 points in the
composite set of 14 PANSS items. Using less conservative assumptions (i.
e., a 1-point improvement in CGI-S score), MCID estimates ranged from
—4.4 to —6.1 points. In the anchor-based receiver operating character-
istic model, the optimal cut-off for a 2-point improvement in CGI-S score
versus no change was —5.5 points. In the distribution-based approach,
the standard error of measurement for the composite set of 14 PANSS
items at baseline was 2.9; a more conservative threshold of 1.96 stan-
dard errors of measurement (Rai et al., 2015) suggested an MCID of 5.7.
Full MCID results are provided in Appendix B.

4. Discussion

In this analysis, a panel of expert psychiatrists, a patient interview
study and a PCA generally aligned in the identification of items from the
PANSS (a clinician-administered scale) that may be relevant to assessing
patient life engagement in people with schizophrenia. However, some
discrepancies between approaches were identified and addressed, as
follows. First, experts and the PCA (but not patients) identified difficulty
in abstract thinking (N5) as part of the item set. Patients may have
excluded this item because they believe it is possible to be engaged with
life regardless of abstract thinking skills. Alternatively, patients may
have excluded abstract thinking due to anosognosia (i.e., being unable
or refusing to recognize that they have impaired abstract thinking).
Second, patients and the PCA (but not experts) included three additional
items from the cognitive domain of patient life engagement: conceptual
disorganization (P2), stereotyped thinking (N7), and poor attention
(G11). The authors agree that these items are relevant and should be
included among the life engagement items. Third, experts and patients
(but not the PCA) identified depression (G6) and motor retardation (G7)
as relevant to patient life engagement. [tem-total correlations supported
the inclusion of motor retardation but found that depression was not a
good fit with the other patient-life-engagement items. This result high-
lights that patient life engagement is a different concept to depression;
that, while strongly linked, patient life engagement and depression are
neither synonymous nor interchangeable terms (Thase et al., 2023).
However, the importance of incorporating the patient voice into the
development of clinical trial outcomes is widely recognized (European
Medicines Agency, 2020; Hunter et al., 2015; Kieffer et al., 2020;
Weldring and Smith, 2013); as such, the decision was made to retain
depression — which was also selected by experts — among the life
engagement items.

Considering all approaches, a composite set of 14 PANSS items that
may be relevant to patient life engagement in schizophrenia was iden-
tified (Table 2). Psychometric analyses using change from baseline data
supported the reliability of the composite set of items, except for

The composite set of 14 PANSS items that may be relevant to patient life engagement in schizophrenia.

Expert-identified ~ Patient-rated”  PCA cluster =~ Number of methods selected by

PANSS item Domain of patient life engagement
Conceptual disorganization (P2) Cognitive
Blunted affect (N1) Emotional
Emotional withdrawal (N2) Emotional
Poor rapport (N3) Social
Passive/apathetic social withdrawal (N4) Social
Difficulty in abstract thinking (N5) Cognitive
Lack of spontaneity and flow of conversation (N6)  Social
Stereotyped thinking (N7) Cognitive
Depression (G6) Emotional
Motor retardation (G7) Physical
Poor attention (G11) Cognitive
Disturbance of volition (G13) Physical
Preoccupation (G15) Cognitive
Active social avoidance (G16) Social

- v v 2
v v v 3
v v v 3
v v v 3
v v v 3
v - v 2
v v v 3
- v v 2
v v - 2
v v - 2
- v v 2
v v v 3
v v v 3
v v v 3

PANSS: Positive and Negative Syndrome Scale; PCA: principal component analysis.

 Rated 2 (very relevant) by >50 % of patients.
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Table 3

Item-total correlations for the expert-identified, patient-identified, and com-
posite sets of PANSS items that may be relevant to patient life engagement, and
the full 30-item PANSS, utilizing data for change from baseline to trial endpoint
(n = 954).

PANSS item Expert- Patient- 14-item All 30
identified rated” composite set items

Delusions (P1) 0.71

Conceptual disorganization 0.49 0.51 0.60
(P2)

Hallucinatory behavior 0.58
(P3)

Excitement (P4) 0.45

Grandiosity (P5) 0.30

Suspiciousness/ 0.65
persecution (P6)

Hostility (P7) 0.44

Blunted affect (N1) 0.53 0.50 0.51 0.39

Emotional withdrawal (N2) 0.56 0.56 0.55 0.50

Poor rapport (N3) 0.47 0.48 0.49 0.43

Passive/apathetic social 0.57 0.56 0.56 0.49
withdrawal (N4)

Difficulty in abstract 0.41 0.46 0.45
thinking (N5)

Lack of spontaneity and 0.50 0.51 0.51 0.40
flow of conversation
(N6)

Stereotyped thinking (N7) 0.48 0.49 0.51

Somatic concern (G1) 0.28

Anxiety (G2) 0.42

Guilt feelings (G3) 0.24

Tension (G4) 0.51

Mannerisms and posturing 0.36
(G5)

Depression (G6) 0.20 0.20 0.19 0.24

Motor retardation (G7) 0.37 0.36 0.35 0.26

Uncooperativeness (G8) 0.47

Unusual thought content 0.58
(G9)

Disorientation (G10) 0.33

Poor attention (G11) 0.48 0.49 0.51

Lack of judgment and 0.48
insight (G12)

Disturbance of volition 0.48 0.51 0.52 0.49
(G13)

Poor impulse control (G14) 0.40

Preoccupation (G15) 0.48 0.52 0.53 0.56

Active social avoidance 0.49 0.50 0.50 0.52

(G16)

PANSS: Positive and Negative Syndrome Scale.
# Rated 2 (very relevant) by >50 % of patients.

depression (G6), as discussed above. Confirmatory factor analysis also
supported the item selection. The composite set of items correlated
strongly with the PANSS Prosocial subscale, as would be expected given
that 4/6 items (original version) and 4/4 items (modified version) in the
Prosocial subscale overlapped with the 14 patient-life-engagement
items. Prior to the development of the composite set, the 11 expert-
identified PANSS items were shown to correlate to varying degrees
with schizophrenia severity, depression severity, functioning, cognition,
and social ability in a study of 361 people with schizophrenia living in
the community (Vita et al., 2023). In the context of the four-domain
model of patient life engagement (Weiss et al., 2021), the composite
set of items encompasses the emotional, physical, social, and cognitive
domains.

Patients identified six additional aspects of patient life engagement
that they thought were missing from the PANSS. In the opinion of the
authors, four of these aspects (each mentioned by 1 patient) are covered
by existing PANSS items (all in the composite set of 14 patient-life-
engagement items, except where specified): ‘having focus’ is covered
by conceptual disorganization (P2) and poor attention (G11); ‘treating
others like you want to be treated’ is covered by poor rapport (N3);
‘increased confidence’ is covered by depression (G6); and
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‘distinguishing reality versus nonreality’ is covered by various items on
the Positive subscale (outside of the composite set). A fifth aspect,
‘motivation, productivity, and proactivity’, is not specifically covered,
but is reflected in various PANSS patient-life-engagement items
including emotional withdrawal (N2) and disturbance of volition (G13).
The sixth aspect, ‘how you feel about taking medication’ (mentioned by
1 patient), is not covered by existing items.

Due to the high value placed on life engagement by patients with
schizophrenia, the composite set of 14 PANSS items may be useful in
clinical practice to monitor patients' progress and assess treatment
benefits that reflect the functional outcomes of life fulfillment, well-
being, and participation in valued and meaningful activities (Bartrés-
Faz et al., 2018; Weiss et al., 2021). The patient-life-engagement items
may also be informative in clinical trials in schizophrenia to supplement
measures of psychotic symptoms, and thereby to help identify treat-
ments for schizophrenia that are particularly valued by patients. To
assist in the interpretation of the clinical relevance of score changes,
triangulation of results from anchor- and distribution-based methods
suggested an MCID of 5 points (representing a small/moderate
improvement) or 10 points (representing a large improvement) for the
composite set of 14 PANSS items.

Strengths of this research are the incorporation of the patient voice to
supplement expert- and data-driven approaches. Limitations include
using the PANSS as a starting point, which was not developed to mea-
sure patient life engagement, and which is clinician-reported rather than
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patient-reported. The expert panel comprised four participants, all
North American physicians. Regarding the patient interview study, all
patients were in the US and were generally high functioning (limiting
generalizability to a broader patient population), there was possible bias
towards higher ratings for the 11 expert-selected items because patients
were pre-informed of their relevance, and patients considered positively
valenced patient-friendly terms (to increase the accessibility of the
scale) rather than actual PANSS terminology. Regarding the use of data
from clinical trials, eligibility criteria and other restrictions limit
generalizability, and there is a need to consider patient life engagement
from different socioeconomic and cultural backgrounds, and at different
stages of schizophrenia (of note, the clinical trial data were from hos-
pitalized patients, whereas the patient interview data were from non-
hospitalized patients).

Future research should involve development (with patient involve-
ment) of a patient-reported instrument to measure the four-domain
framework of patient life engagement, which could be validated
against the presently identified set of PANSS items.

5. Conclusions

This analysis has shown the potential of a subset of 14 PANSS items
to reflect patient life engagement in schizophrenia. Content validity of
the items was determined by expert discussion and patient interviews. A
data-driven PCA generally supported the item selection, and psycho-
metric analyses demonstrated high internal consistency for all items
except depression. The selected items may be used in clinical practice
and trials to complement the results of traditional psychiatric symptom
scales with a patient-centered outcome that is relevant to real-world
treatment goals.
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