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Abstract

Background Psychotic disorders such as schizophrenia have debilitating e ects on health and functioning. Given
symptomatic remission’s recent emergence as a viable treatment goal, the Remission in Schizophrenia Working
Group's criteria (RSWG-cr), based on eight items from the Positive and Negative Syndrome Scale (PANSS-8), are fre-
quently used in clinical and research settings. Against that background, we sought to evaluate the PANSS-8's psycho-
metric properties and examine the RSWG-cr’s clinical validity among outpatients in Sweden.

Methods Cross-sectional register data were collected from outpatient psychosis clinics in Gothenburg, Sweden. Fol-
lowing confirmatory and exploratory factor analyses of PANSS-8 data (n =1,744) to assess the PANSS-8's psychometric
properties, internal reliability was evaluated using Cronbach’s alpha. Next, 649 of the patients were classified accord-
ing to the RSWG-cr and their clinical and demographic characteristics compared. Binary logistic regression was used
to estimate odds ratios (OR) and assess each variable’s impact on remission status.

Results The PANSS-8 showed good reliability (o = .85), and the 3D model of psychoticism, disorganization, and nega-
tive symptoms presented the best model fit. According to the RSWG-cr, 55% of the 649 patients were in remission;
they were also more likely to live independently, be employed, not smoke, not take antipsychotics, and have recently
received a health interview and physical examination. Patients living independently (OR = 1.98), who were employed
(OR=1.89), who were obese (OR=1.61), and who had recently received a physical examination (OR =1.56) also had
an increased likelihood of remission.

Conclusions The PANSS-8 is internally reliable, and, according to the RSWG-cr, remission is associated with variables
of interest for patients'recovery, including living independently and being employed. Although our findings from
alarge, heterogeneous sample of outpatients reflect everyday clinical practice and reinforce past observations, the
directions of those relationships need to be assessed in longitudinal studies.
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Introduction
Worldwide, psychotic disorders (e.g., schizophrenia),
with core symptoms including hallucinations, delusions,
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can significantly decrease life expectancy compared with
the general population [4]. Given the absence of objec-
tive methods of diagnosing psychotic disorders, clinical
observation using symptom rating scales is common [5,
6]. For better functional recovery, the psychopharma-
cological treatment of such disorders chiefly targets the
remission of symptoms [7, 8].

Definition of remission in psychotic disorders

Early descriptions of schizophrenia characterized it as a
progressive disease with little hope of recovery [9]. How-
ever, that pessimistic view on the prognosis has eroded in
recent decades as remission and recovery have emerged
as potentially viable treatment goals [9, 10]. Nevertheless,
insight into those concepts has been limited by inconsist-
ent definitions of remission across studies [11].

In 2005, the Remission in Schizophrenia Working
Group (RSWG) published consensus criteria for remis-
sion (RSWG-cr) to be used in clinical settings and
research [12]. Representing two components—symptom
severity and time—the RSWG-cr use core items from
established scales including the Positive and Negative
Syndrome Scale (PANSS), a widely used clinician-rated
scale with 30 items divided into three categories—posi-
tive symptoms, negative symptoms, and general psycho-
pathology—and rated on a 7-point scale from 1 (absent)
to 7 (extreme) [13]. For symptom severity, the RSWG-
cr provides a score of <3 points corresponding to mild
severity or less on the eight items of the PANSS-8: P1
(delusions), P2 (conceptual disorganization), P3 (hallu-
cinatory behavior), N1 (blunted a ect), N4 (social with-
drawal), N6 (lack of spontaneity), G5 (mannerisms and
posturing), and G9 (unusual thought content).  ose
items are assumed to map onto three dimensions of psy-
chopathology: psychoticism (P1, P3, and G9), disorgani-
zation (P2 and G5), and negative symptoms (N1, N4, and
N6). Meanwhile, for the component of time, the RSWG-
cr posits that, to indicate remission, the criteria for symp-
tom severity need to be met for at least 6 months.

Since their publication, the RSWG-cr have been widely
employed to define remission in psychotic disorders [14].
In Sweden, a longitudinal validation study revealed that
remission according to the RSWG-cr was usually stable
over time, that all PANSS-8 items except G5 e ciently
help to distinguish remitted from non-remitted patients,
and that the contribution of the remaining PANSS items
is not substantial enough to warrant inclusion in the
RSWG-cr [15]. A recent meta-analysis of longitudinal
studies of first-episode psychosis revealed 52% remission
frequency over 4 years when using RSWG-cr, with con-
siderable heterogeneity between studies [16]. However,
sociodemographic and clinical predictors did not signifi-
cantly a ect remission [16].
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Symptomatic remission is arguably a necessary step
toward broader recovery, including improved psychoso-
cial functioning and well-being [10].  ough lacking any
standard definition, functional recovery is usually a cen-
tral treatment goal in schizophrenia [17—19]. Neverthe-
less, a recent review has highlighted employment status
as a key outcome in functional recovery [20], and being
employed has been associated with higher health-related
quality of life among patients with schizophrenia [21].

While remission according to RSWG-cr has been found
to predict increased occupational functioning, social
functioning, and quality of life [22—25], other research
has shown only a slight di erence in daily functioning
[26]. More stringent criteria as predictors of sustained
remission over time [15, 27] and functional improvement
[28] have thus been advocated. Nevertheless, the RSWG-
cr are frequently used, widely recognized as being clini-
cally valuable [15, 22], and recommended for assessing
remission per clinical guidelines in Sweden [29].

Objectives

In our study, we aimed to evaluate the PANSS-8's psy-
chometric properties and explore the RSWG-cr’s clinical
validity in a naturalistic sample of Swedish outpatients
with psychotic disorders. We thus defined two objectives:

1. To evaluate the PANSS-8’s psychometric properties
in factor analyses; and

2. To assess the RSWG-cr by comparing the sociode-
mographic and clinical characteristics of patients in
remission versus not in remission.

Methods

Design

Our study followed an observational, cross-sectional
study design.

Data collection and sampling
We used data from the local patient registry in the
Department of Psychotic Disorders at Sahlgrenska Uni-
versity Hospital in Gothenburg, Sweden [30]. e data
were collected at the outpatient clinics from 2016 to
2019 during annual checkups o ered to all patients reg-
istered at the clinics, including ones with schizophrenia,
schizoa ective disorder, and other psychotic disorders.
e specific diagnoses given to individual patients were
not registered. e checkups, administered to moni-
tor patients’ health status, generally gather sociodemo-
graphic and clinical background data and responses on
rating scales, including the PANSS-8; the protocol that
clinicians use when recording data appears in Supple-
mentary File 1. During the checkups, patients are also
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o ered physical examinations and health interviews.
Because each patient in the registry may have multiple
entries, only the first entry between 2016 and 2019 was
included for patients with several entries. Before analy-
sis, data were anonymized to avoid disclosing patients’
identities.

For Objective 1—the psychometric evaluation of the
PANSS-8—all patients with registered ratings for all
items on the scale were included (Fig. 1). For Objective 2,
a di erent data set with more clinical characteristics was
examined. Data in analyses for Objective 2 needed to be
registered within the same 7-d period to allow meaning-
ful analysis and associations. Given the need to include
concurrent patient data while still requiring the regis-
tration of all eight PANSS-8 items, fewer patients were
included in those analyses than in analyses for Objec-
tive 1 (Fig. 1). In being relatively small, the sample was
deemed inappropriate for the psychometric analyses for
Objective 1.

Variables

Remission, used as the grouping variable for between-
group comparisons and as the dependent variable in
logistic regression analyses, was defined as a score of 3
(mild) or less on all eight items, corresponding to RSWG-
cr's symptom severity component [12]. e PANSS-8
sum score, constructed to reflect “overall symptom
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severity” and allow certain parametric tests to be con-
ducted, was calculated by adding the ratings for each
item. e time component, however, could not be applied
given the data’s cross-sectional nature.

Age in years and sex (male or female) were recorded for
all patients in the samples for both objectives. e sam-
ple for Objective 2 also included other sociodemographic
and clinical variables possibly relevant to the progres-
sion and outcome of psychotic disorders, as suggested by
research and clinical experience [3, 4, 8, 9, 18, 20, 24, 25,
31-38]. Meanwhile, categorical variables were dichoto-
mized to obtain su ciently large groups to allow statisti-
cally robust comparisons.

Sociodemographic variables were place of birth (Swe-
den vs. Outside Sweden), level of education (High school
not completed vs. High school completed), type of income
(Personal income vS. Social benefits), and living situation
(Independent living vs. Assisted living). We examined
those sociodemographic variables because migration is a
known risk factor for schizophrenia [32]; individuals with
schizophrenia experience a wide range of psychosocial
di culties [39]; and unemployment among people with
schizophrenia is high, likely due to extrinsic factors (e.g.,
discrimination and stigma) and their cognitive and social
di culties [33].

Among the clinical variables were duration of diag-
nosis, meaning the year when the psychotic disorder
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was diagnosed (2009 or earlier vs. 2010 or later), with a
cuto chosen because diagnoses for some years before
2010 were unavailable, and BMI (Body Mass Index; kg/
m?). Six other clinical variables were recorded as Yes or
No: smoking status, obesity (BMI > 30), specified somatic
comorbidities, current treatment with antipsychotic
medication, health interview registered in the past year,
and physical examination registered in the past year. We
chose to examine those variables because, for one, psy-
chosis that has long gone untreated is associated with
poor outcomes [36]. For another, smoking cigarettes is
relatively prevalent among patients with schizophrenia,
which possibly reflects the use of nicotine as self-medi-
cation [40, 41]; however, other factors include shared
genetic vulnerability, confounded by the use of illicit
substances or other social factors, and smoking’s causal
e ect on the development of psychosis [34]. Somatic
comorbidity is also a major concern in psychosis, and
many antipsychotic medications (e.g., olanzapine and
clozapine) have metabolic side e ects, including weight
gain [37]. Lifestyle factors such as smoking and physical
inactivity, which are relatively prevalent among people
with schizophrenia, also contribute to cardiovascular risk
[35]. Disease-related factors including cognitive impair-
ment and lack of motivation may reduce such individuals’
propensity to care for their physical health and seek care
when needed [38]. Other evidence suggests that patients
with schizophrenia receive less treatment for somatic
conditions than their mentally healthy counterparts [38,
42].

Last, our clinical variables were the presence (Yes) or
absence (No) of six somatic comorbidities: diabetes mel-
litus, cardiovascular disease, thyroid disease, kidney
disease, chronic obstructive pulmonary disease, and can-
cer.  ose variables were pooled in a variable, somatic
comorbidity, indicating the presence of any of them.
Although the list of six diseases is not exhaustive, the
somatic comorbidity variable is a good indicator of gen-
eral somatic health status because it captures the leading
causes of death in the general population (e.g., cardiovas-
cular disease and cancer) and indicators of poor meta-
bolic health (e.g., diabetes mellitus), which is of central
concern for patients with psychotic disorders.

Analysis
Analyses for Objective 1

e mean, standard deviation, and median of the score
distributions of each PANSS-8 item were calculated.
Floor e ects, meaning the percentage of the sample with
the lowest-possible score (1 =absent), and ceiling e ects,
meaning the percentage of the sample with the highest-
possible score (7=-extreme), were calculated for each
item and the whole scale.
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e PANSS-8's psychometric properties were initially
evaluated using confirmatory factor analyses (CFA),
which generally evaluate predefined hypotheses about
the number and structure of factors against data [43].
Two predefined models were compared. e first had
three factors based on the original PANSS's subscales:
positive symptoms (P1—P3), negative symptoms (N1, N4,
and N6), and general psychopathology (G5 and G9) [13].
Meanwhile, the second had three factors corresponding
to the historic dimensions of psychopathology proposed
by the RSWG [12]: psychoticism (P1, P3, and G9), disor-
ganization (P2 and G5), and negative symptoms (N1, N4,
and N6).

Because the data did not show significant tendencies
toward non-normality (skewness<2.00, kurtosis<7.00),
maximum likelihood estimation was used [44]. Relation-
ships between observed data and data expected from
the hypothesized models were evaluated by computing
the following goodness-of-fit indices, with thresholds of
acceptable fit shown in parentheses: comparative fit index
(CFI1,>0.90), Tucker—Lewis index (TLI,>0.90), root mean
square error of approximation (RMSEA,<0.10), and
standardized root mean square residual (SRMR,<0.08)
[45]. Normed chi-square (NC), meaning the chi-square
value divided by degrees of freedom, was also calculated
given its relative insensitivity to the e ects of samples
exceeding 400 [46], with NC values exceeding 5.00 con-
sidered to be acceptable [47]. However, that approach
may not properly adjust for exceptionally large samples
when the instrument tested contains few items, for such
instruments have fewer degrees of freedom.

Convergent validity, meaning correlation between
variables expected to be related, and discriminant valid-
ity, meaning no correlation between variables expected
to be unrelated, was computed by correlating items
with their own and other factors using Pearsons r
(>0.80 =strong correlation, 0.60— 0.79 = moderate corre-
lation,<0.60 = weak correlation) [48].

Internal reliability was tested using Cronbach’s alpha
for subscales containing three items. Although Cron-
bach’s alpha values > 0.70 are often considered to indicate
acceptable reliability, > 0.8 is arguably a more appropri-
ate cuto in most contexts [49]. For the subscales Gen-
eral Symptoms and Disorganization, each with only two
items, Cronbach’s alphas were supplemented with Spear-
man—Brown scores, which are arguably more accurate
than Cronbach’s alphas when assessing the internal reli-
ability between two items [50].

An exploratory factor analysis (EFA) was conducted to
supplement the initial CFA and thereby potentially iden-
tify other latent factors. In that case, a principal compo-
nents analysis was conducted using varimax rotation, and
components (i.e.,, factors) with eigenvalues>1.0 were
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retained [51]. A CFA on the resulting EFA model was
performed.

Analyses for Objective 2

Normality for continuous variables was assessed using
P—P and Q-Q plots, supplemented with skewness and
kurtosis values, as shown in Supplementary File 2.

To assess the distribution of demographic and clinical
characteristics in remitted versus non-remitted patients,
between-group comparisons were performed using chi-
square tests for categorical variables. For continuous
variables, independent sample ¢ tests were used for the
normally distributed variables (age and BMI), whereas
the Mann—Whitney U test was used for the non-nor-
mally distributed variable (PANSS-8 sum score).

Before logistic regression analysis, bivariate association
tests between potential predictors—that is, the sociode-
mographic and clinical variables in analyses for Objec-
tive 2—and the control variables of sex and age were
conducted. Pearson’s r and Spearman’s rho were used as
measures of correlation, with 0.7 as the maximum value
for inclusion in the model without an unacceptable risk
of multicollinearity. Variance inflation factor and toler-
ance were also employed as diagnostics of multicollinear-
ity, with threshold values of<5.0 and>0.2, respectively
[52].

To assess and quantify the independent contributions
of demographic and clinical variables as predictors of
remission status, a binary logistic regression analysis was
performed using the enter method, with remission (Yes
or No according to RSWG-cr) as the dependent vari-
able. e PANSS-8 sum score and BMI were excluded
as predictor variables given their inherent relationships
with RSWG-cr and obesity, respectively. Because logistic
regression models do not account for missing data, only
patients with data for all variables were included [53].
Odds ratios (OR) were calculated with confidence inter-
vals (Cl) defined at the 95% level.

For Objectives 1 and 2, all statistical analyses were per-
formed in SPSS version 28.0 (IBM), and statistical signifi-
cance was indicated by two-tailed p values of <0.05.

Results
Characteristics of the samples
Sample for Objective 1
e sample used to evaluate the PANSS-8's psychomet-
ric properties contained 1,744 patients. Mean age was
52 years (SD=14.0, range: 19-93), and 44% were women.
e age and sex distribution did not di er significantly
(p=0.06 and p=0.85, respectively) from the smaller
sample used for Objective 2. e mean PANSS-8 sum
score was 16.4 (SD=7.8, range: 8—51), which was signifi-
cantly higher than the smaller sample’s (»p<0.001).
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Sample for Objective 2

e sample used to assess the RSWG-cr included 649
patients aged 51 years on average (SD=13.8, range:
19-92). Of them, 45% were women, 63% were born in
Sweden, 53% lived independently, 70% had completed
high school, and 31% had their own income. While 29%
had at least one somatic comorbidity (e.g., diabetes and
cardiovascular disease), 23% were smokers. Mean BMI
was 29.1 (SD=6.2), and 39% were obese (BMI > 30).
While 73% were diagnosed with a psychotic disorder in
2009 or earlier, 91% were currently being treated with
antipsychotic medication. In the year preceding data
collection, 67% of the patients had a registered health
interview and 63% a registered physical examination.

e mean PANSS-8 sum score was 15.3 points (SD=7.6,
range: 8—42).

Objective 1: Factor analyses

e distributions of scores on individual PANSS-8 items
appear in Supplementary File 3. e mean score was<3
for all items, and all items showed pronounced floor
e ects. e largest floor e ect, 68%, was for item G5
(mannerisms and posturing), which also had the lowest
mean score, 1.59.

CFA was used to compare three models: two prede-
fined models corresponding to the original PANSS sub-
scales (positive, negative, and general symptoms) and the
dimensions proposed by the RSWG (psychoticism, dis-
organization, and negative symptoms) and a two-factor
structure generated by EFA (positive/psychotic symp-
toms and negative symptoms) with item G5 excluded.

e details of all the tested models and the EFA appear
in Supplementary File 4. e second model showed the
best fit indices (Fig. 2), all of which had acceptable values
except for NC.

Concerning the three dimensions, Cronbach’s alpha
was 0.76 for psychoticism, 0.64 for disorganization
(Spearman-Brown value=0.65), and 0.84 for negative
symptoms. Cronbach’s alpha for the full PANSS-8 was
0.85.

Objective 2: Remitted and non-remitted patients
compared
Patients were divided into two groups based on their
scores for PANSS-8 items according to the RSWG’s cri-
teria for severity. e remission group consisted of 356
patients (55%) with a rating of <3 on all items, whereas
the remaining 293 patients (45%) who scored >4 on at
least one item formed the non-remission group (Table 1).
Cronbach’s alpha for the PANSS-8 was 0.86. e Mean
PANSS-8 sum score was 10.3 (SD=2.8) in the remit-
ted group and 21.4 (SD=7.0) in the non-remitted group
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Fig. 2 CFA of the PANSS-8 based on the 3D model proposed by the RSWG (12), with correlations denoted as Pearson's r values. Fit indices: NC =13.818,

CFI=0.967, TLI=0.940, SRMR = 0.044, RMSEA = 0.086

(p<0.001). egroupsdidnotdi er significantly in terms
of age (p=0.75), sex (p=0.21), place of birth (p=0.27),
level of education (p=0.20), or duration of diagnosis
(p=0.58).

Living situation di ered significantly between the
groups, with 63% of patients in remission living inde-
pendently compared with 41% of non-remitted patients
(p<0.001). Type of income also di ered significantly,
with 38% of remitted patients reporting personal income
compared with 22% of unremitted patients (» <0.001).

Regarding somatic comorbidity and risk factors, there
were no significant between-group di erences in mean
BMI (p=0.84), obesity (»p=0.11), or general somatic
comorbidity (p=0.63; separate chi-square tests for
each individual comorbidity were all non-significant
with p>0.2). However, smoking was significantly less
prevalent among remitted patients — 18% of those were
smokers, compared with 30% of non-remitted patients
(p<0.001).

Patients in remission were also less likely than non-
remitted patients to be currently treated with antipsy-
chotic medication (88% vs. 95%; p =0.002).

A health interview was registered in the previous year
for 71% of remitted patients, compared with 61% of
non-remitted patients (p=0.007). Similarly, a physical
examination was registered for 68% of remitted patients,
compared with 57% of non-remitted patients (p =0.004).

Objective 2: Independent predictors of remission

To quantify each variable’s independent contribution in
predicting remission status, a binary logistic regression
analysis was performed with remission status (remission
vs. non-remission) as the dependent variable. Bivariate

association tests and multicollinearity diagnostics per-
formed before the analysis showed that excluding poten-
tial variables of interest was unnecessary. us, all 13
were entered into the regression model: age, sex, year
of diagnosis, country of birth, level of education, living
situation, type of income, obesity, somatic comorbidity,
smoking status, antipsychotic medication status, health
interview in the past year, and physical examination in
the past year. After 110 cases with missing values were
excluded, 539 patients were included in the model.

Five variables—living situation, type of income, obesity,
antipsychotic medication status, and physical examina-
tion in the past year—emerged as statistically significant
predictors of remission (p<0.05). Patients living inde-
pendently had an increased likelihood of being in remis-
sion (OR=1.98, CI: 1.35—2.91), along with those earning
their own income (OR=1.89, CI: 1.25—-2.85). Obesity
(OR=1.61, CI: 1.09-2.37) and physical examination in
the past year (OR=1.56, Cl: 1.03—2.37) were also linked
with a higher likelihood of remission. Patients treated
with antipsychotic medication, however, were less likely
to be in remission (OR=0.41, Cl: 0.21-0.83). Smoking
tended to predict a lower likelihood of remission in the
model but was not significant when other factors were
controlled for (OR=0.69, CI: 0.44-1.06, p =0.093).

Discussion

e PANSS-8 structured according to the RSWG's 3D
model showed the best model fit indices, all of which
were acceptable except for a somewhat high NC. How-
ever, chi-square values are also sensitive to large samples,
usually defined as »>400 [46], and our study included
1,744 observations. Because we evaluated a brief
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Table 1 Comparisons of remitted versus non-remitted patients according to RSWG-cr (12), N=649

N Remitted patients Non-remitted patients p

(n=356) (n=293)

PANSS-8 sum score (M, SD) 649 103,28 214,70 <0.001’
Age, in years (M, SD) 649 509,138 511,139 0.75?
Sex 649
Female 290 167 (46.9%) 123 (42.0%) 021°
Male 359 189 (53.1%) 170 (58.0%)
Year of diagnosis 643
2009 or earlier 472 256 (72.5%) 216 (74.5%) 0.58°
2010 or later 171 97 (27.5%) 74 (25.5%)
Country of birth 647
Sweden 409 217 (61.3%) 192 (65.5%) 0.27°
Outside Sweden 238 137 (38.7%) 101 (34.5%)
Level of education 601
Completed high school 419 238 (71.9%) 181 (67.0%) 0.20°
Not completed high school 182 93 (28.1%) 89 (33.0%)
Living situation 645
Independent living 343 222 (62.9%) 121 (41.4%) <0.0013
Assisted living 302 131 (37.1%) 171 (58.6%)
Type of income 592
Personal income 184 124 (38.2%) 60 (22.5%) <0.0013
Social benefits 408 201 (61.8%) 207 (77.5%)
BMI (M, SD) 649 295,60 28.6,6.3 0.84
Obesity 649 148 (41.6%) 104 (35.5%) 0113
Somatic comorbidity (pooled) 649 102 (28.7%) 89 (30.4%) 0.63°
Diabetes 649 48 (13.5%) 50 (17.1%) 0.20°
Cardiovascular disease 649 53 (14.9%) 41 (14.0%) 0.75°
Thyroid disease 649 23 (6.5%) 14 (4.8%) 0.36°
Kidney disease 649 5 (1.4%) 3(1.0%) 0.66°
Chronic obstructive pulmonary disease 649 12 (3.4%) 11 (3.8%) 0.79°
Cancer 649 5 (1.4%) 8 (2.7%) 0.23°
Smoker? 649
Yes 152 65 (18.3%) 87 (29.7%) <0.0013
No 497 291 (81.7%) 206 (70.3%)
Antipsychotic medication? 647
Yes 592 314 (88.5%) 278 (95.2%) 0.0023
No 55 41 (11.5%) 14 (4.8%)
Health interview registered within the past year? 649
Yes 432 253 (71.1%) 179 (61.1%) 0.0073
No 217 103 (28.9%) 114 (38.9%)
Physical examination registered in the past year? 649
Yes 411 243 (68.3%) 168 (57.3%) 0.0043
No 238 113 (31.7%) 125 (42.7%)

Bold p values indicate significant differences at the .05 level

T Mann-Whitney U test
2 Independent samples t test

3 Chi-square test
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instrument with only eight items, meaning few degrees
of freedom, the NC-based approach may have not con-
trolled for the large sample’s e ect [54, 55]. Indeed,
because chi-square is sensitive to sample size and NC is
sensitive to model complexity, the chi-square test may
not always be suitable [56].

e EFA suggested a two-factor solution in which
item G5 (mannerisms and posturing) within the RSWG-
cr’s dimension of disorganization, showed no prefer-
ence for either factor. Another study has also shown the
item’s weak prediction of remission status given the few
patients who scored high on it [15].

e PANSS-8 showed good internal reliability in both
samples, though the sample for Objective 2 was smaller
than the one for Objective 1 (N=649 vs. N=1,744) and
scored significantly less on the scale.  at finding demon-
strates the instrument’s stable internal reliability regard-
less of patients’ scores. Because alpha values tend to be
higher for scales with more items, the good alpha values
for the brief 8-item scale underscore its robustness.

In our study, 55% of patients were in remission, as
consistent with previously found remission frequencies
based on RSWG-cr [57]. Although we could not apply
the RSWG's time criterion, neither have most other stud-
ies on remission [58]. One review revealed lower remis-
sion frequencies at follow-up in studies including the
time criterion than in ones using severity criteria only,
albeit the di erence was not dramatic (44% vs. 56%) [57].

We examined the RSWG-cr’s clinical validity by iden-
tifying associations between remission status and vari-
ous demographic and clinical variables. Between-group
comparisons showed that most remitted patients were
living independently and had personal income compared
with non-remitted patients.  at unsurprising finding
may indicate a relationship in either direction. Patients
who are initially less well-adjusted (e.g., lack employment
prior to first-episode psychosis) are known to achieve
worse symptomatic outcomes [59], but remission itself
is also conceptualized as a step toward recovery that
includes work and social functioning [12]. Although we
could not assess the direction of causality in our study,
only modifiable socioeconomic variables showed that
association with remission, the non-modifiable back-
ground data of country of birth and level of education—
the latter being unlikely to change given our sample’s
relatively high mean age and the use of “Completed high
school” as a cuto —did not di er between remitted and
non-remitted patients.  at dynamic indicates that our
results may indeed reflect remission’s e ect on function.
Our results also echo past findings of positive associa-
tions between remission and two identified indicators of
recovery [31, 60]: employment [24, 25] and living inde-
pendently [25].
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e proportion of health interviews and physical
examinations conducted was higher among the remit-
ted patients than the non-remitted ones. at finding
may reflect remitted patients’ increased motivation and
capacity to attend and participate in such procedures, or
that patients in more frequent contact with health care
services may initially receive earlier intervention and
consequently be more likely to achieve remission. After
all, the longer that psychosis goes untreated, the worse
the outcomes in schizophrenia [36].

Current treatment with antipsychotic medication,
though common among remitted patients (88%), was
more prevalent among non-remitted ones (95%), which
may appear surprising given the well-established benefits
of maintenance treatment with antipsychotics in cases of
schizophrenia [61]. However, we did not assess adher-
ence to treatment, nor was treatment with other medi-
cations (e.g., mood stabilizers) registered. e observed
di erence may reflect the discontinuation of antipsy-
chotic treatment in less symptomatic patients. Although
long-term maintenance treatment with antipsychotics in
schizophrenia is recommended by medical guidelines in
Sweden [29, 62], some patients may arguably be able to
maintain good outcomes without such treatment [63, 64].
Another potential explanation could be di erent distri-
butions of diagnoses. Although the year of the psychotic
disorder’s diagnosis was registered nearly all patients in
our smaller sample—data were missing for only 6 of 649
patients—the exact diagnoses were not.  us, patients
with less severe diagnoses (e.g., delusional disorder or
schizophreniform disorder vs. schizophrenia), who are
more likely to have discontinued antipsychotic treatment
[64], may have been disproportionately represented in
the remitted sample.

Obesity emerged as a significant independent predic-
tor of remission in logistic regression analysis. Repeating
the logistic regression analysis with BMI as a continuous
variable instead of obesity as a predictor yielded similar
results (data not shown).  at finding may be surprising
given the well-known association between schizophrenia
and obesity [65]. However, high rates of obesity among
patients with schizophrenia can be partly explained by
antipsychotic treatment, in which the antipsychotics
most e cient in reducing symptoms (e.g., clozapine and
olanzapine) also tend to be associated with more severe
metabolic side e ects [37]. e specific antipsychotic
medication used, though not registered in our data, may
have di ered between groups. us, patients who were
treated with more metabolically neutral compounds
(e.g., aripiprazole) may have been less prone to obesity
and to achieve symptomatic remission. A direct positive
relationship between treatment-induced weight gain and
symptom remission, independent of treatment dose and
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duration, has been observed, even for less obesogenic
antipsychotics [66].

Strengths and limitations

Our naturalistic study used a large, heterogeneous sam-
ple including patients up to 93 years old, which is an
advantage because older adults, who contribute largely
to the general population’s health burden, are often
excluded from clinical trials, which limits their ability to
benefit from such research [67]. Strict inclusion crite-
ria regarding factors such as age and comorbidity, with
the primary intention of increasing the statistical power
and simplicity of trials, may limit the generalizability of
our results to the wider clinical population. However,
we used data from annual health checkups o ered to all
patients admitted in psychosis clinics in Gothenburg,
Sweden, which a orded the sample good clinical repre-
sentativeness. For example, unlike in other studies, we
did not exclude patients with comorbidities (e.g., addic-
tion, autism spectrum disorder, and physical disability)
[15, 24].

Data collected during the checkups were also sent to
the Swedish National Psychosis Registry, which, though
su ering from low coverage, contains data from 7,000—
8,000 new registrations of patients with psychosis each
year [68]. Comparing our sample with the larger national
sample elucidates its representativeness. Our sample
was fairly similar to the national sample, in which 46% of
patients were in remission per the RSWG-cr, 61% lived
independently, and 42% were obese, compared with 55%,
53%, and 39% in our study, respectively. Smoking status
was an exception, and the considerably higher prevalence
of smoking in the national registry (43 vs. 23%) raises
suspicions that patients with missing information about
smoking status may have been miscoded as nonsmokers
in our data.

Although health checkups are o ered to all patients
admitted to Gothenburg’s outpatient psychosis clinics,
our findings represent only a subset of them. Reasons
for not receiving a checkup may include patient-based
(e.g., lack of insight, lack of motivation, and planning dif-
ficulties) and organizational factors (e.g., structural reor-
ganizations, time constraints, and di culty rescheduling
missed appointments), which could have induced selec-
tion bias in favor of relatively healthy patients [68]. Many
of the PANSS-8's items showed pronounced floor e ects,
thereby suggesting mild symptom severity, if any. How-
ever, the percentage of patients in remission was similar
to that in other studies.

Some variables that would have been useful in inter-
preting our analyses’ results were not registered in
our study. First, specific psychotic diagnoses were not
coded. Although most patients in the registry have
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schizophrenia, other types of psychotic disorders are
also represented [69] buy may di er in their clinical
presentation. Specific information about pharmaceu-
tical treatments, including antipsychotic compounds,
doses, polypharmacy, and non-antipsychotic treatment,
could also help to draw conclusions from the data. Data
on non-pharmacologic treatment, including psycho-
therapy, were also unavailable.

e major limitation stems from our study’s cross-
sectional design, which required omitting the RSWG-
cr's time component despite the importance of
duration for conceptualizing remission [58]. Analyses
were also limited to measures of correlation that do
not allow assessing causality. However, confounders
were somewhat controlled for via logistic regression.
Future longitudinal observations of similar naturalis-
tic samples would be valuable given the possibility of
using the full RSWG-cr including the time-related cri-
teria and observing time-a ected relationships between
remission and associated variables while maintaining
the sample’s heterogeneous, clinically representative
nature.

Conclusions

Our study contributes to the literature by evaluating
the PANSS-8 using an unusually heterogeneous, clini-
cally representative sample of outpatients with psy-
chotic disorders. Of all the models evaluated, the model
with three dimensions—psychoticism, disorganization,
and negative symptoms—displayed the best model fit
along with good internal reliability. Per the RSWG-
cr, being employed and living independently were the
strongest independent statistical predictors of remis-
sion. As important clinical components of functional
recovery, those factors undergird the RSWG-cr’s clini-
cal relevance.
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