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ABSTRACT

Disorganization is under-treated in early psychosis. We aimed at exploring clinical factors potentially improving disorganization
in individuals at Clinical High Risk for Psychosis (CHR-P) across 2years of follow-up. About 180 participants completed the
GAF and the PANSS. Longitudinally, 111 (61.7%) individuals had a decrease in disorganization. Significant associations of this
improvement were with shorter duration of untreated illness, higher improvement in negative symptoms, and antipsychotic

prescription.

1 | Introduction

“Disorganization” is considered a “core” symptom in psychosis
(Bleuler 1911). However, it received less attention than positive
and negative symptoms, due to its incorporation within the pos-
itive domain. This conflation was replicated into the assessment
scales for psychosis psychopathology (e.g., the PANSS) and the
current measures of disorganization have been extrapolated
using factor analysis.

Increasing evidence showed that disorganization is a predictor
of poor prognosis in Clinical High Risk for Psychosis (CHR-P),
more than positive and similarly to negative symptoms (Prasad
et al. 2023). First-line therapies in CHR-P protocols should in-
clude disorganization as a psychopathological target. However,
empirical investigations about disorganization in CHR-P sub-
jects are limited, especially longitudinal ones. Specifically, we
previously reported a longitudinal improvement in disorganiza-
tion in CHR-P individuals (AAA 2025). The aim of this research

was to further explore any associations of this improvement in
disorganization with treatment response and clinical/sociode-
mographic characteristics in CHR-P individuals treated in an
Italian CHR-P program across 2years of follow-up.

2 | Methods

All participants were recruited from the “Parma At-Risk
Mental States” (PARMS) protocol (Italy) between January 2016
and December 2021 (AAA 2023). Inclusion criteria were age
12-25years, help-seeking request, and to meet CHR-P criteria
as defined in the “Comprehensive Assessment of At-Risk Mental
States”. Exclusion criteria were previous exposure to antipsy-
chotics (AP), previous psychotic episodes, medical condition
with psychiatric symptoms, and known intellectual disability.

Based on the course of disorganization, we created two
different subgroups: With and without improvement in
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disorganization (measured with the PANSS “Disorganization”
factor scores) (CHR-P/ID+ vs. CHR-P/ID-). A 30% decrease in
disorganization at follow-up was used as a common bench-
mark for clinically meaningful improvement in PANSS scores
(Lin et al. 2018). We preferred to split the total sample accord-
ing to improvement versus no improvement in disorganization
to enhance any potential contrast in treatment response be-
tween the subgroups, with a preliminary purpose of examining
which treatments contributed most to it. In the clinical assess-
ment, we used the “Global Assessment of Functioning” scale
(American Psychiatric Association 2013) and the PANSS (see
Supporting Information [Tables S1 and S2| for details about
the clinical assessment used in our research). The DSM-5 di-
agnosis was made at entry by two trained PARMS staff mem-
bers with the SCID-5 (Structured Clinical Interview for DSM-5
disorders) (First et al. 2016). All data were collected at pre-
sentation and every 12months during the follow-up. CHR-P
individuals were provided with a multi-professional team for
early intervention (see Supporting Information [Table S3] for
details).

Inter-group comparisons were explored with the Chi-square or
the Mann-Whitney U test. In the CHR-P/ID+ subgroup, mul-
tiple linear regression analyses, and Spearman’s correlation
coefficients were used to investigate longitudinal association
of improvement in disorganization with clinical/sociodemo-
graphic parameters. Specifically, we calculated the deltas be-
tween TO and T1/T2 PANSS scores as primary clinical variables
to explore over time because they better described the longitudi-
nal change of psychopathology (Ver Hoef 2012).

3 | Results

At baseline, 180 CHR-P were enrolled (see Supporting
Information [Table S4] for details on their clinical/sociode-
mographic features): of them, 111 (61.7%) were included in the
CHR-P/ID+ subgroup. CHR-P/ID+ individuals had shorter
“Duration of Untreated Illness” (DUI) (38.89+40.01 VS
58.42+58.59; z=—2.344; p=0.019; r=0.107) and lower baseline
PANSS “Affect” score (14.45+5.19 VS 16.91 +4.86; z=—2.736;
p=0.009; r=0.279). Across the follow-up (see Supporting
Information [Figure S1] for details), longitudinal improvement
in disorganization in CHR-P/ID+ individuals was positively
correlated with reduction in PANSS “Negative Symptoms”
(p=0.520; p=0.001; z=0.590), “Affect” (p=0.369; p=0.001;
z=0.401), and “Resistance/Excitement-Activity” (p=0.296;
p=0.009; z=0.324) scores, while was negatively correlated
with DUI (p=-0.275; p=0.032; z=.-236) (see Supporting
Information [Table S5] for details). It was also positively associ-
ated with reduction in PANSS “Uncooperativeness” (p=0.232;
p=0.039; z=0.161) and “Lack of Judgment/Insight” (p=0.226;
p=0.023; z=0.123) subscores.

In the CHR-P/ID+ subjects, the longitudinal decrease in dis-
organization was predicted at baseline by AP equivalent dose
(partial R2=0.117), shorter DUT (pR?=0.110), and lower sever-
ity in negative symptoms (pR?>=1.88), and across the follow-up
by the total number of psychoeducational sessions provided
(pR?=0.090) and the longitudinal improvement in negative
symptoms severity (partial R?=0.124) (Table 1).

4 | Discussion

Our results suggest that 2/3 of CHR-P participants had an im-
provement in disorganization across the follow-up. Although
considered a treatment-resistant dimension (Prasad et al. 2023),
when early treated within CHR-P programs, disorganization im-
proves, reducing its potential negative effect on outcomes. Our
CHR-P/ID+ subjects showed specific clinical features: shorter
DUI (supporting the impact of early detection strategies in prog-
nosis) and lower baseline anxious-depressive symptoms (this is
less easily explainable, although Kline and co-authors [2018] re-
ported that baseline depression in CHR-P was associated with
reduced likelihood of clinical remission).

Longitudinal improvement in disorganization is related to im-
provement in other psychopathological dimensions (negative
and affective domains) and in cooperativeness and insight/
Jjudgment subscores (supporting the relevance of treatment ad-
herence and insight in improving prognosis) (Tuso et al. 2023).
Finally, the contextual reduction of the PANSS total scores sug-
gests the reliability of disorganization as a general psychopatho-
logical severity index over time.

Our results also suggest that the longitudinal mitigation of dis-
organization was predicted by baseline AP prescription, shorter
DU, intensity of psychoeducation sessions provided across the
follow-up, and longitudinal improvement in negative symptoms.
Despite the guidelines’ recommendations that advise against AP
prescription in CHR-P subjects, our findings support the poten-
tial effectiveness of AP in decreasing disorganization over time.
This partially confirms their effectiveness on disorganization in
first episode psychosis, through both direct effects on dopamine
receptors and indirect improvements in global cognitive perfor-
mance (Vita et al. 2022).

As for limitations, our findings remain generalizable to analo-
gous CHR-P samples. Second, our participants were recruited
in a CHR-P protocol not specifically focusing on disorganiza-
tion. Third, although commonly used in early psychosis, our
factor model for disorganization was identified primarily in
schizophrenia. Fourth, no putative association between dis-
organized and neurocognitive characteristics was explored.
Fifth, as temporal precedence cannot be disentangled, caution
in interpreting our associations is needed. Sixth, the sampling
from a single Italian CHR-P service could introduce geograph-
ical/cultural bias. Seventh, we used an arbitrary cut-off (30%
decrease in PANSS disorganization) for subgroup operational-
ization. This could result in a loss of statistical power. Indeed,
patients with higher baseline disorganization might be more
likely to show a purely mechanical reduction > 30, influencing
group membership and correlating antipsychotic prescribing.
However, no inter-group differences in baseline PANSS disor-
ganization severity levels were found (Table S4). Eighth, AP
prescription was not randomly assigned and, although we used
the equivalent dose of chlorpromazine, this could bring hetero-
geneity (i.e., patients with more severe conditions were more
likely to receive AP treatment, and different primary symp-
toms led to the selection of different APs). At the same time,
our regression analyses fitted only among participants who
improved (CHR-P/ID+) and this may be problematic for causal
interpretation. Indeed, any variable potentially influencing
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TABLE 1 |

Improvement in PANSS “Disorganization” factor scores and its associations with clinical parameters and specialized treatment

components of the PARMS program in the CHR-P subgroup at baseline (predictive model) and across the 2-year follow-up period (causal model).

T0-T2 PANSS “Disorganization” 95% CI for B

factor score: Baseline predictors

(n=94) B SE g P Lower Upper VIF

Constant 0.842 1.710 — 0.623 —2.546 4.230 — R?=0.311
TO equivalent dose of chlorpromazine 0.625 0.196 0.266 0.014% 0.236 1.014 1.157 F[df:_7]0:076i49
(mg/day) p="
DUI —-0.020 0.007 —0.219 0.048* —0.034 —-0.006 1.043

TO0 PANSS Positive symptoms score -0.018 0.117 —-0.014 0.875 —0.249 0.213 1.311

T0 PANSS Negative symptoms score -0.270  0.055 -0.418 0.007* -0.379 -0.116  1.188

TO PANSS Affect score -0.170 0.080 —0.180 0.252 —0.330 —0.011 1.186

TO PANSS Resistance/Excitement— 0.031 0.130 0.020 0.810 -0.226 0.289 1.181

activity score

TO PANSS G12 “Lack of judgment/ -0.604 0320 -0.172  0.434 —-1.237 0.030 1.366

insight” score

T0-T2 PANSS “Disorganization” 95% CI for B

factor score: Effect of treatment on

symptom changes (n=94) B SE B P Lower Upper VIF

Constant —-0.151 0.808 — 0.852 -1.756 1.453 — R?>=0.551
T2 equivalent dose of chlorpromazine 0.076 0.205 0.027 0.713  —0.332 0.483 1.081 F[dfzg_]z (1)(2).1282
(mg/day) p="

T2 number of individual psychotherapy -0.050 0.024 -0.212 0.090 —-0.097 -0.002 2.092

sessions

T2 number of family psychoeducation 0.080 0.040 0.194  0.049*  0.001 0.159 1.914

sessions

T2 number of case management sessions ~ 0.006  0.005  0.080 0.286  —0.005 0.017 1.128

T0-T2 PANSS Positive symptoms score 0.196 0.080 0.210 0.096 0.037 0.355 1.477

T0-T2 PANSS Negative symptoms score 0.397  0.066  0.528 0.007*  0.265 0.529 1.566

TO-T2 PANSS Affect score 0.127  0.097  0.113 0.195 —-0.066  0.320  1.503

TO-T2 PANSS Resistance/Excitement— 0.168 0.141 0.099 0.236  —0.112  0.449  1.373

activity score

TO-T2 PANSS G12 “Lack of judgment/ 0.073 0.371 0.016 0.844 —-0.663 0.809 1.315

insight” score

Abbreviations: 95% CI, 95% Confident Intervals for B; B, regression coefficient; CHR-P, Clinical high Risk for Psychosis; df, degrees of freedom; DUT, Duration of
Untreated Illness; F, statistic test value for linear regression; p, statistical significance; PANSS, Positive and Negative Syndrome Scale; PARMS, Parma At-Risk Mental
States; R?, R-squared or coefficient of determination; SE, Standard Error; T0, baseline assessment time; T2, 2-year assessment time; VIF, Variance Inflation factor;@,

standardized regression coefficient.

2Bonferroni corrected p values are reported. Statistically significant p values are in bold. Longitudinal analyses were conducted exclusively on participants that
completed the 2-year EIP treatment. As for potential multi-collinearity of independent parameters, no variance inflation factor was greater than 5, suggesting

moderate but no problematic correlations.

the probability of being classified as CHR-P/ID+ (e.g., base-
line severity, adherence, clinicians' prescribing) may become
a collider. Finally, the small sample size may compromise the
interpretability of findings (e.g., evidence that psychotherapy
and family intervention did not show significant effects should
be considered with caution).

In conclusion, while some CHR-P interventions are effective,
more targeted treatments on disorganization in CHR-P subjects
are recommended.
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