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Abstract
Males with first episode psychosis (FEP) show poorer premorbid functioning, more severe psychopathology, and lower 
functional remission than females. Preliminary evidence suggests that even in Clinical High-Risk for Psychosis (CHR-P), 
males and females differ in clinical and psychosocial profiles. However, further investigations are needed, especially about 
outcomes and in adolescents. This study aimed to examine sex differences in clinical/functional presentation and longitudi-
nal outcomes between CHR-P men and women assessing the impact of specialized “Early Intervention in Psychosis” (EIP) 
interventions over a two-year follow-up within an Italian program. 179 CHR-P men and women (90 females, 89 males; 
aged 12–25 years) were assessed using the Health of the Nation Outcome Scale and the Positive and Negative Syndrome 
Scale at baseline and annually for two years. Of them, 152 (76 males, 76 females) completed the follow-up. At baseline, 
males were older, had higher rates of substance use and unemployment, more severe negative symptoms, and poorer 
insight. They frequently suffered from brief limited, intermittent psychotic symptoms, whereas females predominantly 
from attenuated psychotic symptoms. Over two years, females showed a significantly higher rate of functional remission. 
Specialist EIP interventions increased across time and potentially contributed to improve outcomes in both sexes.  Sex 
differences are evident at baseline in CHR-P participants, especially regarding psychopathology and social functioning. 
Nonetheless, clinical trajectories over time are largely comparable, except for greater functional recovery in females. 
These findings support the time effects of our early interventions regardless of sex but emphasize to further explore sex-
specific pathways in psychosis risk and recovery.
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Introduction

The role of sex in determining the course and prognosis 
of psychosis has been extensively studied in the literature, 
with evidence of differences in psychopathology, clinical 
presentation and longitudinal trajectories between men and 
women [1–5]. Despite the growing interest in early detec-
tion/intervention in psychosis, relatively few studies have 
specifically examined sex differences among individu-
als at “Clinical High Risk for Psychosis” (CHR-P). Some 
evidence suggest that males and females exhibit distinct 
clinical and psychosocial profiles even in the early stages 
of psychosis risk. According to a comprehensive review by 
Barajas and co-authors [6], males with CHR-P at baseline 
tend to exhibit more severe negative symptoms, poorer 
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social functioning and a longer “Duration of Untreated Ill-
ness” (DUI) compared to females. These findings overall 
confirm previous results reported by Willhite and colleagues 
[7], who observed higher negative symptom severity and 
lower functional outcomes in CHR-P males, whereas 
CHR-P females showed stronger perceived social support, 
which could act as a protective factor.

Other authors suggested that sex differences may play a 
role in psychosis transition. In this respect, Fusar-Poli and 
co-authors [8] found that also sociodemographic and envi-
ronmental factors could compete as risk factors for the tran-
sition to psychosis, such as single status, unemployment, 
low educational or functional level, obstetric complications, 
childhood trauma and male sex. However, CHR-P individu-
als often have several risk factors, and this could explain 
the higher rate of psychosis transition in males compared 
to females. In this regard, a meta-analysis by He and col-
leagues [9] reported a 22.3% psychosis transition rate in 
males at CHR-P and a 20.4% rate in females, with a statisti-
cally significant higher transition risk in CHR-P men.

Furthermore, Chan and co-authors [10] recently found 
that CHR-P males exhibited poorer social functioning and 
more severe asociality at baseline than females. No other 
differences were observed in other symptom domains, 
cognitive measures, and role functioning, suggesting that 
sex differences in CHR-P people may be less pronounced 
than those observed in established psychotic disorders. As 
for cognition, a study from the European Gene-Environ-
ment Interactions (EUGEI) group showed that women per-
formed better in speed of processing and verbal learning 
compared to men, regardless of whether they were CHR-P 
or HC, suggesting that differences in cognition may be 
not specific for CHR-P [11]. Furthermore, men with first 
episode psychosis (FEP) had worse premorbid academic 
adjustment [12] and, overall, showed a greater deteriora-
tion in their premorbid functioning, which also predicts 
a longer duration of untreated psychosis [13]. This sex-
based worsening in early academic functioning has also 
been replicated in HC [12].

Despite these interesting observations, evidence on sex 
differences in CHR-P are still scarce and not definitive, 
especially regarding their impact on outcomes and treat-
ment response. For this reason, the main aims of this study 
were: (a) to examine any difference in baseline clinical 
and functioning presentation between CHR-P males and 
females treated within an Italian Early Intervention in Psy-
chosis (EIP) program, and (b) to longitudinally investigate 
post-intervention outcome differences by sex and the poten-
tial beneficial effects of specialized psychosocial and phar-
macological treatments provided to the CHR-P total group, 
specifically focusing on a broad range of clinical and func-
tional outcomes across a 2-year follow-up period.

Methods

Sample and setting

CHR-P participants were consecutively recruited within the 
Parma At-Risk Mental States (PARMS) program from 1 st 
January 2016 to 31 st December 2022. The PARMS proto-
col is a specialized EIP infrastructure diffusely implemented 
across all adult and adolescent mental health services in the 
Parma Department of Mental Health (Northern Italy) [14].

Inclusion criteria were: (a) specialist mental health 
request; (b) age 12–25 years, (c) to meet CHR-P criteria 
as defined by the “Comprehensive Assessment of At-Risk 
Mental States” (CAARMS) [15] at the baseline assessment 
(i.e., “Genetic Vulnerability” (GV), “Attenuated Psychotic 
Symptoms” [APS], or “Brief Limited Intermittent Psychotic 
Symptoms” [BLIPS]). This age range was specifically 
selected because it is the usual limit considered in CHR-P 
intervention programs [16].

Exclusion criteria were: (a) previous overt (affective or 
non-affective) psychotic episode; (b) past exposure to anti-
psychotic (AP) medication or current AP intake exceeding 4 
weeks in the present episode, (c) known intellectual disabil-
ity (IQ < 70); and (d) neurological or medical disorder with 
psychiatric manifestations. Previous use of AP drug was 
considered a proxy for a past psychotic episode, consistently 
with the original CAARMS criteria for psychosis threshold 
[17]. A current AP prescription of less than 4 weeks was also 
required to minimize pharmacological interference with 
baseline psychopathological assessment [18]. Intellectual 
disability was assessed using the “Wechsler Adult Intelli-
gence Scale, IV edition” (WAIS-IV) [19] or the “Wechsler 
Intelligence Scale for Children, IV edition (WISC-IV) [20] 
as appropriate.

Instruments

The psychopathological assessment included the CAARMS, 
the “Health of the Nation Outcome Scale” (HoNOS) [21], 
the “Positive And Negative Syndrome Scale” (PANSS) 
[22], and the “Social and Occupational Functioning Assess-
ment Scale” (SOFAS) [23].

The CAARMS is a clinical interview designed to explore 
various aspects of attenuated psychopathology. Its “Positive 
Symptoms” subscale was used for defining CHR-P criteria. 
CAARMS interviews were conducted by trained PARMS 
team members using the approved Italian version [24]. Reg-
ular CAARMS scoring workshops and supervision sessions 
were implemented to ensure good inter-rater reliability 
values [25]. Every 12 months in the follow-up, CAARMS 
interview was re-administered to psychometrically identify 
psychosis transition and CHR-P criteria persistence.
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The HoNOS was developed to evaluate mental health 
and social functioning of individuals with severe mental ill-
ness, including patients at CHR-P [21]. As originally indi-
cated [26], subscale scores were derived by grouping items 
into four main domains: “Behavioral Problems”, “Impair-
ment”, “Psychiatric Symptoms”, and “Social Problems”. 
According to Kortrijk and co-authors [27], we considered 
a score of ≤ 2 on the HoNOS items 9, 10 and 11 as index 
of functional remission. In the present research, we used 
the Italian version of the HoNOS, which showed good psy-
chometric properties in Italian patients with severe mental 
illness [28].

The PANSS is a widely used clinical interview for assess-
ing psychopathology in psychosis, including its early phase 
[29, 30]. As indicated by Shafer and Dazzi [31], we con-
sidered five principal psychopathological factors: “Disor-
ganization”, “Negative Symptoms”, “Positive Symptoms”, 
“Resistance/Excitement-Activity”, and “Affect”. As index 
of symptomatic remission, we considered a score of ≤ 3 (cor-
responding to mild severity or less) on the 8 PANSS items 
indicated by the “Remission in Schizophrenia Working 
Group’s criteria” (see also Supplementary Materials [Table 
S1] for details) [32].

The SOFAS is a commonly used scale for evaluating 
socio-occupational functioning in CHR-P individuals and 
is included in the CAARMS. According to Schennach-
Wolff and colleagues [33], we considered a SOFAS score of 
> 61 at follow-ups as current index of functional remission. 
Therefore, based on current research on CHR-P conditions, 
two different but complementary indices, previously used, 
were calculated to define functional remission: one based 
on the SOFAS score (which reflects a composite measure 
of socio-occupational functioning) and the other based on 
the HoNOS scores (which assess specific items describing 
problems with interpersonal relationships, activity of daily 
living, and housing/living conditions). Finally, as proposed 
by Silva and Restrepo [34], we also used another practical 
index of “functional recovery”, simply defined as “return 
to work or school”. This versatile choice was primarily 
intended to make the broadest possible comparisons on 
functional remission with other comparable CHR-P studies. 
However, no specific assessment was conducted to measure 
premorbid adjustment/functioning.

Additionally, we completed a sociodemographic and 
clinical/treatment chart, including a wide range of infor-
mation (such as age at entry, years of education, sex, civil 
status, living situation, ethnic group and migration status, 
substance abuse at presentation, source of referral, past 
hospitalization, previous specialist contact, and PARMS 
treatment component). Specifically, the term “Occupation” 
indicated a job or profession, including the status of student. 
Furthermore, according to the current literature, participants 

who were Not engaged in Education, Employment or Train-
ing were grouped in the “NEET” subgroup [35]. In this 
sense, occupation was assessed separately through NEET/
student/employment status. DUI was defined as the time 
interval between the first psychiatric manifestation and 
the first pharmacological/psychosocial intervention [36]. 
Suicide attempt was defined as potentially injurious, self-
inflicted behavior without a fatal outcome for which there 
was (implicit or explicit) evidence of intent to die, while self-
harm behaviors were acts of deliberate self-harm or intoxi-
cation with alcohol or drugs, but where there was no clear 
intention to die [37]. Service disengagement was defined 
as a complete lack of contact or untraceable for at least 3 
months despite a need for treatment [38]. Current suicidal 
ideation was detected as a score of ≥ 2 on item 4 (“Suicidal-
ity”) of the Brief Psychiatric Rating Scale (BPRS), corre-
sponding to “at least to occasional suicidal thinking without 
specific plans” [39].

All assessment tools were administered both at base-
line (T0) and every 12 months during the 2-year follow-up 
period (i.e., T1 and T2). Finally, the initial DSM-5 diagno-
sis was formulated at entry by a minimum of two trained 
PARMS team members using the “Structured Clinical Inter-
view for DSM-5 mental disorders” (SCID-5) [40].

Procedures

After the initial DSM-5 diagnosis was made, CHR-P par-
ticipants were divided into two subgroups based on sex. The 
term “sex” was used to refer to a binary of being either male 
or female as denoted by attributes that comprise biologi-
cal sex [41]. Between-group comparisons on sociodemo-
graphic, clinical and treatment measures at baseline were 
first investigated. The two subsamples were then examined 
for clinical/psychopathological outcomes across the 2-year 
follow-up period. Specifically, longitudinal incidence rates 
of a broad range of relevant outcome parameters (i.e., service 
disengagement, new hospitalization, new suicide attempt, 
psychosis transition) were collected each 12 months during 
the follow-up. Lastly, inter-group comparisons on treatment 
response were also investigated.

Within 3–4 weeks from the PARMS enrollment, CHR-P 
individuals were assigned to a multi-professional team 
(including a clinical psychologist, an early rehabilitation 
case manager, and a psychiatrist) offering specialized psy-
chopharmacological and psychosocial treatments [42]. The 
duration of this EIP intervention was 2 years and was simi-
lar between groups. Specifically, psychosocial interventions 
included individual psychotherapy, family psychoeduca-
tion, and dedicated case-management (when necessary) to 
support and promote early recovery-oriented rehabilitation 
(see Supplementary Materials [Table S2] for details).
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Statistical analysis

Collected data were analyzed using the Statistical Package 
for Social Science (SPSS) 15.0 for Windows [43]. All tests 
were two-tailed, with a significance level set at 0.05. Where 
applicable, Bonferroni’s p correction was applied to reduce 
the statistical impact of multiple comparisons [44]. Given 
non-normality distributions of parameters at baseline (Kol-
mogorov–Smirnov test, with Lilliefors significance correc-
tion, p < 0.05 in all explorations), non-parametric statistics 
were used. Specifically, in between-group comparisons at 
presentation, the Chi-square (Χ2) or Fisher exact test for 
categorical variables and the Mann-Whitney U test for con-
tinuous measures were performed. Effect sizes were also 
examined following the commonly accepted benchmarks. 
For categorical variables [degree of freedom (df) = 1], a 
Cramer V value greater than 0.10 indicates a small effect 
size, greater than 0.30 indicates a medium effect size, and 
≥ 0.50 indicates a large effect size [45]. For continuous 
parameters, a rank biserial correlation coefficient greater 
than 0.10 indicates a small effect size, greater than 0.30 
indicates a medium effect size, and ≥ 0.50 indicates a large 
effect size [46].

A mixed-design ANOVA was also carried out to inves-
tigate between-group comparisons on longitudinal psy-
chopathological/functional outcomes measured with the 
PANSS, SOFAS, and HoNOS, as well as specialized PARMS 
treatment components. Specifically, as suggested by Blanca 
and coauthors [47], ANOVA remains a valid option when 
there are mild deviations from normality of parameters that 
are likely to represent real data (i.e., kurtosis and skewness 
indices = ± 1) [48]. Indeed, small deviations generally have a 

limited impact on the results, especially with balanced sam-
ple sizes. In this regard, it has been reported that the false 
positive rate remains substantially stable in the presence of 
moderate non-normality [49]. Furthermore, ANOVA was 
conducted in complete cases only. Indeed, except for par-
ticipants who dropped out before completing the 2-year 
intervention program, there were no other missing data. 
Finally, we used the following commonly accepted bench-
marks for partial eta squared (η2) and effect size interpre-
tation: η2 > 0.01: small effect size, η2 > 0.06: medium effect 
size, and η2 ≥ 0.14: large effect size [50].

As for time-to-event outcome parameters (e.g., service 
disengagement, new suicide attempt), after having previ-
ously checked that the proportionality-of-hazards assump-
tion was met using Schoenfeld residuals test (i.e., p>0.050) 
[51], univariate models were fitted for each outcome vari-
able across the 2 years of follow-up, using Cox regression 
analysis [52]. For not time-to-event dependent parameters 
(e.g., current suicidal ideation, functional recovery), binary 
logistic regression analyses with sex as independent vari-
able were performed [53].

Results

Over the course of this study, 179 CHR-P patients were 
recruited. Of them, 89 were males (49.7%) and 90 females 
(50.3%). Only 5 participants dropped out of the protocol 
during the first year of treatment and other 22 during the 
second year. At the end of the 2- year follow-up period, 152 
CHR-P patients completed the follow-up (84.9%). Of them, 
76 were males and 76 females (Fig. 1).

Fig. 1  Flowchart of the CHR-P 
total sample and the two sex-
related subgroups across the 
2-year follow up period. Note. 
CHR-P = Clinical High Risk for 
Psychosis; T0 = baseline assess-
ment; T1 = 1-year assessment 
time; T2 = 2-year assessment 
time; PARMS = Parma At-Risk 
Mental States. There was no 
intervention randomization. 
All CHR-P individuals enrolled 
in the PARMS program were 
considered in this research and 
constituted the intent-to-treat-
sample for statistical analyses
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Baseline data

Between-group comparisons on sociodemographic and 
clinical data at baseline showed that male participants were 
older than women (rank biserial correlation [r]=0.203; small 
effect size), had a higher incidence of NEET status and a 
lower prevalence of being students (Cramer’s V=0.290 
[df = 3]; medium effect size) (Table  1). They also showed 
higher prevalence rates of substance abuse (V=0.194 
[df = 1]; small effect size) and borderline personality dis-
order (V=0.289 [df = 8]; small effect size), while women 
had a higher prevalence rate of eating disorder (V=0.288 
[df = 8]; small effect size). Moreover, there was evidence of 
a sex distinction among CAARMS subgroups, with females 
showing a higher rate of APS (V=0.206 [df = 1]; small effect 
size) and males showing a higher prevalence of BLIPS 
(V=0.200 [df = 1]; small effect size).

Sex differences were also evident in psychopathology, 
with a higher PANSS “Negative Symptoms” factor score in 
men compared to women and a higher PANSS total score 
(r<0.300; small effect sizes). As for specific psychopatho-
logical characteristics at entry, males showed higher sub-
scores in PANSS “Lack of judgment/Insight” item (r=0.191; 
small effect size), whereas there were no significant differ-
ences between males and females for PANSS, SOFAS and 
HoNOS scores, or baseline treatments provided (Table 1).

Longitudinal data

Our univariate Cox proportional-hazard model results for 
2-year time-to-event outcome parameters showed no statis-
tically significant difference between the two CHR-P sub-
groups (Table 2).

Service disengagement = complete lack of contact or 
untraceable for at least 3 months despite a need of treatment, 
counted from the date of the last face-to-face meeting with 
the clinical staff; Suicide attempt = potentially injurious, 
self-inflicted behavior without a fatal outcome for which 
there was (implicit or explicit) evidence of intent to die, 
derived from direct information reported by the patient (or 
by a relative well informed about the facts) or documented 
in the clinical notes; Self-harm behavior = acts of deliberate 
self-harm or intoxication with alcohol or drugs, but where 
there was no clear intention to die.

Our binary logistic regression analysis results for 2-year 
not-time-to-event outcome variables between male and 
female subgroups didn’t show any significant differences, 
except for the evidence that female participants had a sig-
nificant higher 2-year incidence rate of HoNOS functional 
remission compared to males (Table 3).

Our mixed-design ANOVA results for clinical outcome 
parameters showed a longitudinal improvement in PANSS 

“Positive Symptoms”, “Negative Symptoms”, “Disorga-
nization” and “Affect” dimensions, in HoNOS “Behav-
ioral problems, “Impairment”, “Psychiatric symptoms” 
and “Social problems” domains, and in PANSS, HoNOS 
and SOFAS total scores for both subgroups, with a statis-
tically significant “time effect” (Table 4). Moreover, there 
was evidence of a significant “group effect” for PANSS 
“Negative Symptoms” “Lack of judgment/insight” fac-
tor scores, HoNOS “Social Problems” domain scores, and 
SOFAS score (see also the Supplementary Materials [Fig-
ures S1 and S2] for details on profile plots and Q-Q plots 
of residuals). Specifically, females showed statistically rel-
evant lower PANSS and HoNOS scores, and higher SOFAS 
scores over time compared to males. The same group effects 
were also found during the 1-year follow-up period (see the 
Supplementary Materials [Table S3] for details). All these 
statistically significant mixed-design ANOVA results had 
partial eta squared (η2) values between.041 and.066, sug-
gesting small effect sizes.

As for specialized treatments provided in the PARMS 
program across the 2-years follow-up period, our mixed-
design ANOVA showed a “time effect” for all the psycho-
social interventions, with a longitudinal increase in the 
number of sessions provided during time. Conversely, there 
was no significant result related to psychopharmacological 
therapy over time (Table 5). However, no group or interac-
tion (time x group) effects were found in terms of PARMS 
treatments received longitudinally.

Discussion

This study aimed to investigate sex differences in a sample 
of males and females at CHR-P treated within an Italian EIP 
service, in terms of socio-demographic and psychopatho-
logical features at baseline, and in clinical and functional 
outcomes across a two-year follow-up period. There were 
no specific a-priori hypotheses, we only investigated the 
presence of potential sex differences at baseline and as for 
longitudinal outcomes to evaluate new data confirming or 
contradicting the scarce scientific evidence on this topic 
published so far in the current literature.

The prevalence of males and females at entry was similar. 
This represents a difference with most samples of individu-
als at CHR-P already examined, where there was a higher 
prevalence of males, especially migrants [2, 54, 55]. This 
discrepancy may be related to geographic specificities and 
differences in the characteristics of EIP programs. In this 
regard, many comparable samples also included adolescents 
and young adults with FEP.

In line with previous findings [6, 7, 56], our results 
showed that males had a lower occupation rate, despite 
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Variable Males
(n=89)

Female
(n=90)

X2/z p

Age (at entry) 20.19±3.73 18.86±3.78 −2.353 0.019
Education (in years) 11.08±2.52 11.60±2.34 1.069 0.285
Civil status 0.139 0.999
Single 87 (97.7%) 87 (96.7%) [0.4]
Married/cohabitant 2 (2.3%) 3 (3.3%) [−0.4]
Living status 0.286 0.867
Alone  2 (2.2%) 3 (3.3%) [−0.4]
Living with partner  2 (2.2%) 2 (2.3%) [−0.4]
Living with parents  85 (95.6%) 85 (94.4%)  [0.5]
Ethnic group  2.662  0.616
White  81 (91.0%)  80 (89.0%)  [0.4]
Black  2 (2.3%)  4 (4.4%)  [−0.8]
Asian  0 (0.0%)  1 (1.1%)  [−0.9]
North African  6 (6.7%)  4 (4.4%)  [0.7]
Hispanic  0 (0.0%)  1 (1.1%)  [−0.9]
Migrant Status  14 (15.7%)  14 (15.6%)  0.001  0.974
Occupation  10.315  0.006*

NEET 36 (40.4%) 19 (21.1%) [2.3]
Student 43 (48.3%) 68 (75.6%) [−3.1]
Employed 10 (11.3%)  3 (3.3) [1.8]
Source of referral 8.912 0.113 
Primary care 44 (49.4%) 33 (36.7%) [1.7]
Family members 3 (3.4%) 12 (13.3%) [−2.4]
Self-referral 8 (9.0%) 8 (8.9%) [0.0]
Emergency room 17 (19.1%) 24 (26.7%) [−1.2]
School/Social services 8 (9.0%) 5 (5.6%) [0.9]
Other mental healthcare services 9 (10.1%) 8 (8.9%) [0.3]
First-degree family members with psychosis 32 (36.0%) 26 (28.9%) 1.020 0.312
Past hospitalization 15 (16.9%) 12 (13.3%) 0.433 0.511
Past suicide attempt 9 (10.1%) 10 (11.1%) 0.047 0.828
Previous specialist contact 45 (50.6%) 38 (42.2%) 1.251 0.263
DUI (in weeks) 45.60±48.61 47.53±49.37 0.315 0.753
Substance misuse (at entry) 22 (24.7%) 9 (10.0%) 6.771 0.009
CAARMS subgroup
APS 62 (69.7%) 78 (86.7%) 7.592 0.006
BLIPS 21 (23.6%) 8 (8.9%) 7.129 0.008
Vulnerability  6 (6.7%)  4 (4.4%)  0.087  0.741
DSM-5 Diagnosis 14.995 0.036*

Depressive disorder 25 (28.1%) 37 (41.1%) [−1.8]
Psychotic disorder NOS 16 (18.0%) 12 (13.3%) [0.8]
Schizotypal personality disorder 10 (11.2%) 16 (17.8%) [−1.2]
Brief psychotic disorder 16 (18.0%) 8 (8.9%) [1.8]
Anxiety disorder 8 (9.0%) 6 (6.7%) [0.6]
Borderline personality disorder 10 (11.2%) 3 (3.3%) [2.1]
Obsessive-compulsive disorder 4 (4.5%) 4 (4.4%) [0.1]
Eating disorder 0 (0.0%) 4 (4.4%) [2.1]
Baseline PANSS scores
Positive symptoms 11.39±4.45 10.26±3.08 -0.980 0.327
Negative symptoms 21.34±8.52 17.74±6.55 −2.523 0.012
Disorganization 16.20±5.84 15.23±4.92 −0.787 0.431
Affect 14.76±4.85 15.88±5.43 1.132 0.257
Resistance/Excitement-activity 7.57±3.30 7.01±3.15 −1.149 0.251
Total score 74.98±19.05 68.10±15.66 2.021 0.048
G12 “Lack of judgment/insight”** 2.79±1.65 1.97±1.11 −2.149 0.046

Table 1  Baseline sociodemographic and clinical comparisons in the two CHR-P subgroups (n = 179)
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being older in age. Indeed, they showed a higher incidence 
of NEET status and a lower prevalence of being students. 
This suggests the presence of more disadvantaged func-
tional conditions for men already at presentation in CHR-P 
services. Furthermore, there was a sex difference in terms of 
clinical presentation, with a higher percentage of females 
showing APS and a higher percentage of males showing 
BLIPS and substance abuse at entry. These findings support 
different between-sex clinical severity levels at presentation, 
with men manifesting more overt psychotic symptoms and 
more problematic behaviors, particularly substance abuse 
[8]. This is further confirmed by results on psychopatho-
logical features. Indeed, males showed higher severity lev-
els in PANSS negative symptoms, PANSS total score, and 
PANSS “Lack of judgment/insight” compared to women. 

Overall considered, these results are also in line with those 
reported in men with FEP, suggesting the presence of more 
serious clinical presentations with lower premorbid func-
tioning and less awareness of illness in males compared to 
females [2, 7, 10]. Therefore, male sex can be considered 
a potential unfavorable indicator of critical psychopatho-
logical and functional conditions at the time of presentation 
in EIP services, not only in full-blown FEP but already in 
CHR-P mental states. In interpreting and comparing our 
results, we should also consider the findings of a recent and 
interesting study suggesting the importance of recruitment 
sources for CHR-P sample characteristics [57]. According 
to the authors, variations in the male/female ratio in CHR-P 
studies can have a significant impact on research findings. 
Specifically, clinical heterogeneity may be partly related 

Table 2  Univariate Cox proportional-hazard models for 2-year time-to-event outcome parameters in the two CHR-P subgroups
Variable Males

(n = 89)
Females
(n = 90)

Statistic test
HR 95% CI p

Lower Higher
2-year service disengagement
2-year new hospitalization
2-year new suicide attempt
2-year new self-harm behavior
2-year psychosis transition

13 (14.6%)
12 (13.5%)
5 (5.6%)
9 (10.1%)
12 (13.5%)

14 (15.5%)
13 (14.4%)
8 (8.9%)
11 (12.2%)
17 (18.9%)

1.034
1.037
1.543
1.171
1.393

0.486
0.473
0.505
0.485
0.665

2.200
2.273
4.717
2.826
2.918

0.930
0.927
0.447
0.725
0.379

Note. CHR-P = Clinical High Risk for Psychosis; HR = Hazard Ratio; 95% CI = 95% confidence intervals for HR; p = statistical significance. 
Significant statistical p values are in bold. All CHR-P participants are included in the analysis

Variable Males
(n=89)

Female
(n=90)

X2/z p

Baseline SOFAS score 48.29±9.02 49.26±8.20 0.291 0.771
Baseline HoNOS scores
Behavioral problems 2.91±2.19  2.44±1.97 −1.382 0.167 
Impairment 2.28±2.06 2.06±1.73 −0.359 0.720
Psychiatric symptoms 8.49±3.48 8.96±2.98 1.123 0.261
Social problems 6.57±4.15 5.77±3.24 −1.095 0.273
Total score 20.26±8.74 19.22±6.99 −0.361 0.718
Treatments
Baseline AP prescription 44 (49.4%) 47 (52.2%) 0.139 0.710
Equivalent dose of risperidone (mg/day) 2.78±2.20 2.59±1.64 −0.276 0.783
Baseline AD prescription 21 (23.6%) 21 (23.3%) 0.002 0.967
Baseline MS prescription 7 (7.9%) 9 (10.0%) 0.251 0.617
Baseline BDZ prescription 22 (24.7%) 19 (21.1%) 0.330 0.566
Baseline individual psychotherapy proposal 45 (50.6%) 52 (57.8%) 0.939 0.333
Baseline family psychoeducation proposal 28 (31.5%) 34 (37.8%) 0.789 0.374
Baseline case management proposal 50 (56.2%) 49 (54.4%) 0.055 0.815
Note. CHR-P = Clinical High Risk for Psychosis; NEET = Not [engaged] in Education, Employment or Training; DUI = Duration of Untreated 
Illness; CAARMS = Comprehensive Assessment of At-Risk Mental States; APS = Attenuated Psychotic Symptoms; BLIPS = Brief Limited 
Intermittent Psychotic Symptoms; DSM-5 = Diagnostic and Statistical Manual od mental disorders, 5th Edition; NOS = Not Otherwise Speci-
fied; PANSS = Positive And Negative Syndrome Scale; SOFAS = Social and Occupational Functioning Assessment Scale; HoNOS = Health of 
the Nation Outcome Scale; AP = Antipsychotic medication; AD = Antidepressant medication; MS = Mood Stabilizer; BDZ = Benzodiazepine. 
Frequencies (and percentages), mean ± standard deviation, Chi-square (X2) and Mann-Whitney U (z) test values are reported. Adjusted residual 
values are in square brackets. Statistically significant p values are in bold. *Bonferroni’s corrected p values are reported (when applicable). 
**The PANSS “Lack of judgment/insight” item is emphasized because it is not part of the five-factor model proposed by Shafer and Dazzi (2019)

Table 1  (continued) 
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to differences in age, sex, and recruitment source. Indeed, 
their statistical analyses revealed a significant shift towards 
older age and a female predominance among participants 
recruited through internet self-referrals.

Our longitudinal results overall showed no significant 
inter-group difference both for 2-year time-to-event and for 
2-year not-time-to-event outcome variables. Moreover, the 
two CHR-P subgroups also had similar psychosis conver-
sion rates overtime. Previous findings on this matter are 
quite conflicting, with some authors observing analogue 
rates while others reporting higher psychosis transition inci-
dence in men [6, 9, 10].

In the current study, the only relevant intergroup differ-
ence was in terms of 2-year HoNOS functional remission, 
which were higher in females compared to males. This 
supports a better functional remission overtime in CHR-P 
women, in line with what was reported in women with FEP 
[58]. This longitudinal finding was not confirmed int terms 

of SOFAS functional remission. However, HoNOS scores 
assessed a slightly broader and more specific range of socio-
occupational information including not only problems 
related to interpersonal relationships and employment, but 
also activity of daily living and housing/living conditions. 
Furthermore, the fact that women had a lower rate of NEET 
status at entry could partly confound this association. There-
fore, further studies are needed to better evaluate functional 
remission using more appropriate assessment tools, includ-
ing self-reported ones.

Our mixed-design ANOVA results overall support the 
time effects of PARMS specialized early interventions in 
both males and females across the 2-year follow-up period 
[59]. The evidence of a “group effect” regarding PANSS 
“Negative Symptoms” and “Lack of Judgment/Insight” 
scores, as well as regarding HoNOS “Social Problems” 
domain subscores and SOFAS scores, suggests a higher 
general severity in psychopathology and functioning in the 

Table 3  Binary logistic regression analysis results for 2-year not time-to-event outcome parameters in the two CHR-P subgroups
Dependent variable Males

(n = 85)
Females
(n = 89)

Statistic test
B (SE) HR 95% CI p

Lower Higher
1-year current suicidal ideation
1-year functional recovery
1-year SOFAS functional remission
1-year HoNOS functional remission
1-year PANSS symptomatic remission
1-year persistent negative symptoms
1-year new hospitalization
1-year new suicide attempt
1-year new self-harm behavior
1-year CHR-P criteria persistence
1-year psychosis transition

26 (30.6%)
12 (14.1%)
48 (56.5%)
58 (68.2%)
47 (55.3%)
11 (12.9%)
12 (14.1%)
5 (5.9%)
12 (14.1%)
39 (45.9%)
10 (11.8%)

38 (42.7%)
11 (12.4%)
57 (64.0%)
69 (77.5%)
49 (55.1%)
9 (10.1%)
11 (12.4%)
3 (3.4%)
16 (18.0%)
38 (42.7%)
13 (14.6%)

− 0.525 (0.318)
0.153 (0.448)
− 0.317 (0.311)
− 0.474 (0.345)
0.010 (0.305)
0.279 (0.478)
0.153 (0.448)
0.583 (0.747)
− 0.288 (0.416)
0.129 (0.305)
− 0.249 (0.451)

0.591
1.166
0.728
0.623
1.010
1.321
1.166
1.792
0.750
1.138
0.779

0.317
0.484
0.396
0.317
0.555
0.518
0.484
0.415
0.332
0.625
0.322

1.104
2.805
1.340
1.223
1.836
3.369
2.805
7.741
1.696
2.071
1.887

0.099
0.732
0.308
0.169
0.975
0.560
0.732
0.435
0.489
0.672
0.581

Dependent variable Males
(n = 76)

Females
(n = 76)

Statistic test
B (SE) HR 95% CI p

Lower Higher
2-year current suicidal ideation
2-year functional recovery
2-year SOFAS functional remission
2-year HoNOS functional remission
2-year PANSS symptomatic remission
2-year persistent negative symptoms
2-year CHR-P criteria persistence

27 (35.5%)
49 (64.5%)
45 (59.2%)
58 (76.3%)
58 (76.3%)
12 (15.8%)
25 (32.9%)

32 (42.1%)
52 (68.4%)
53 (69.7%)
70 (92.1%)
56 (73.7%)
6 (7.9%)
24 (31.6%)

− 0.278 (0.334)
− 0.177 (0.344)
− 0.462 (0.342)
−1.287 (0.504)
0.140 (0.375)
0.783 (0.529)
0.060 (0.347)

0.758
0.838
0.630
0.276
1.151
2.187
1.062

0.394
0.427
0.322
0.103
0.552
0.775
0.538

1.457
1.644
1.231
0.741
2.400
6.170
2.097

0.406
0.606
0.176
0.011
0.708
0.139
0.862

Note. CHR-P = Clinical High Risk for Psychosis; SOFAS = Social and Occupational FunctioningAssessment Scale; HoNOS = Health of the 
Nation Outcome Scale; PANSS = Positive And Negative Syndrome Scale; B = regression coefficient, SE = Standard Error; HR = Hazard Ratio; 
95% CI = 95% confidence intervals for HR; p = statistical significance. Significant statistical p values are bold. Bonferroni’s corrected p values 
are reported. Cumulative incidence rates are reported. Only CHR-P participants who concluded the 2-year follow-up period are included in the 
analysis
Current suicidal ideation = BPRS item 4 score ≥ 2; Functional recovery = return to work/school; SOFAS functional remission = SOFAS score ≥ 60; 
HoNOS functional remission = HoNOS item 9, 10 and 11 subscores < 2; PANSS symptomatic remission = PANSS item P1, P2, P3, N1, N4, N6, 
G5, G9 subscores ≤ 3; Persistent negative symptoms = (a) presence of at least moderate (i.e., a score of 4 on the PANSS) for at least 3 negative 
symptoms or at least moderately severe (i.e., a score of 5 on the PANSS) for at least 2 negative symptoms + (b) persistence of negative symptoms 
for at least 6 months and for an extended period of time prior to the study beginning (e.g., at least 4 weeks) + (c) absence of relevant levels of 
positive symptoms, depression and extrapyramidal symptoms; Suicide attempt = potentially injurious, self-inflicted behavior without a fatal 
outcome for which there was (implicit or explicit) evidence of intent to die, derived from direct information reported by the patient (or by a rela-
tive well informed about the facts) or documented in the clinical notes; Self-harm behavior = acts of deliberate self-harm or intoxication with 
alcohol or drugs, but where there was no clear intention to die
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male subgroup compared to the female one across the entire 
follow-up period, despite the evidence of a clinical improve-
ment in both subgroups. This substantially confirms what 
was previously reported in men with FEP [1, 4, 6, 7, 56]. In 
this regard, specific treatments or strategies (such as increas-
ing the intensity of psychosocial interventions or extending 
the duration of EIP treatment beyond two years) could lon-
gitudinally improve functional outcomes in both subgroups, 
including male participants.

A significant time effect was also found in all psychoso-
cial interventions, further supporting the PARMS program’s 
clinical usefulness in both subgroups, independently from 
sex. Indeed, the increase of individual psychotherapy, fam-
ily psychoeducation and case management sessions is in 
line with the longitudinal clinical improvement observed in 
the total sample overtime. Moreover, the absence of group 
effects or interaction effects further supports the evidence 
of similar time effects of our interventions between the two 
subgroups. No sex difference was also found in terms of 
intensity of psychosocial interventions provided, as well as 
in terms of doses and prescriptions of psychotropic medi-
cations. In this regard, although meta-analytic findings 
suggest that sex differences do not play a crucial role in 
any type of psychotherapy [60], sex issues might play an 
indirect role. Interestingly, a pilot study conducted on 40 
patients with mental disorder [61] indicated that although 
males and females equally valued the importance of thera-
peutic alliance between the therapist and client, men tended 
to be more sensitive to factors that inhibit the therapeutic 
process than women. Particularly, men more frequently 
than women experienced a sense of “something missing” 
in therapy sessions, such as difficulties obtaining validation 
from the therapist, unsuccessful attempt to find a solution, 
or an inability to adopt healthy coping mechanisms. These 
feelings of missing elements, which had a greater impact on 
men’s satisfaction, may vary from individual to individual, 
due to the subjective nature of the psychotherapy experi-
ence and everyone’s idea of a successful therapeutic experi-
ence. However, to our knowledge, no study examining sex 
differences in psychotherapy for CHR-P subjects has been 
reported in the literature to date. Therefore, future research 
on this topic is welcome.

However, the interpretation of better longitudinal func-
tional outcomes in women should be contextualized by 
also considering potential age-related confounding factors. 
Indeed, our female participants were younger at baseline, 
and previous literature suggested that earlier intervention 
and shorter illness duration may be associated with bet-
ter outcomes [62, 63]. In this sense, it remains uncertain 
whether the observed differences are attributable to sex 
per se or may partly reflect earlier clinical presentation 
and greater engagement in treatment in women. Similarly, 

Ta
bl

e 
5 

M
ix

ed
-d

es
ig

n 
A

N
O

VA
 re

su
lts

: s
pe

ci
al

iz
ed

 tr
ea

tm
en

t c
om

po
ne

nt
s o

f t
he

 P
A

R
M

S 
pr

og
ra

m
 a

cr
os

s t
he

 2
-y

ea
r f

ol
lo

w
-u

p 
pe

rio
d 

in
 th

e 
tw

o 
C

H
R

-P
 su

bg
ro

up
s

Va
ria

bl
es

Ti
m

e 
eff

ec
ts

 
G

ro
up

 e
ffe

ct
s 

In
te

ra
ct

io
n 

eff
ec

ts
(ti

m
e 

x 
gr

ou
p)

df
F

p
η2

df
F

p
η2

df
F

p
η2

Eq
ui

va
le

nt
 d

os
e 

of
 ri

sp
er

id
on

e 
(m

g/
da

y)
Eq

ui
va

le
nt

 d
os

e 
of

 fl
uo

xe
tin

e 
(m

g/
da

y)
Eq

ui
va

le
nt

 d
os

e 
of

 lo
ra

ze
pa

m
 (m

g/
da

y)
In

di
vi

du
al

 p
sy

ch
ot

he
ra

py
 se

ss
io

ns
Fa

m
ily

 p
sy

ch
oe

du
ca

tio
n 

se
ss

io
ns

C
as

e 
m

an
ag

em
en

t s
es

si
on

s

1.
9

1.
7

1.
4

1 1 1

0.
49

6
0.

55
2

0.
40

5
10

8.
86

1
73

.0
82

58
.7

46

0.
60

9
0.

54
6

0.
59

8
0.

00
1*

0.
00

1*

0.
00

1*

0.
00

3
0.

00
4

0.
00

3
0.

42
2

0.
32

8
0.

28
1

1 1 1 1 1 1

2.
11

0
2.

07
6

1.
33

9
1.

61
3

0.
47

6
1.

08
9

0.
14

8
0.

15
2

0.
24

9
0.

20
6

0.
49

1
0.

29
8

0.
01

4
0.

01
4

0.
00

9
0.

01
1

0.
00

3
0.

00
7

1.
9

1.
7

1.
4

1 1 1

0.
49

0
0.

49
1

0.
51

8
1.

91
7

0.
02

3
1.

63
5

0.
61

3
0.

57
9

0.
53

6
0.

16
8

0.
87

9
0.

20
3

0.
00

3
0.

00
3

0.
00

3
0.

01
3

0.
00

1
0.

01
1

N
ot

e.
 A

N
O

VA
 =

 an
al

ys
is

 o
f v

ar
ia

nc
e;

 P
A

R
M

S 
= 

Pa
rm

a 
A

t-R
is

k 
M

en
ta

l S
ta

te
s; 

C
H

R-
P 

= 
C

lin
ic

al
 H

ig
h 

R
is

k 
fo

r P
sy

ch
os

is
; d

f =
 de

gr
ee

s 
of

 f
re

ed
om

; F
 =

 F
 s

ta
tis

tic
 v

al
ue

; p
 =

 st
at

is
tic

al
 s

ig
ni

fi-
ca

nc
e;

 η
2 =

 pa
rt

ia
l e

ta
 s

qu
ar

ed
. A

s 
al

l M
au

ch
ly

’s 
te

st
s 

of
 s

ph
er

ic
ity

 a
re

 s
ta

tis
tic

al
ly

 s
ig

ni
fic

an
t (

p <
 0.

05
), 

G
re

en
ho

us
e–

G
ei

ss
er

 c
or

re
ct

ed
 d

eg
re

es
 o

f f
re

ed
om

 to
 a

ss
es

s 
th

e 
sig

ni
fic

an
ce

 o
f t

he
 

co
rr

es
po

nd
in

g 
F 

va
lu

e a
re

 u
se

d.
 S

ta
tis

tic
al

ly
 si

gn
ifi

ca
nt

 p
 v

al
ue

s a
re

 in
 b

ol
d.

 * B
on

fe
rr

on
i’s

 c
or

re
ct

ed
 p

 v
al

ue
s a

re
 re

po
rt

ed
. O

nl
y 

C
H

R-
P 

pa
rt

ic
ip

an
ts

 w
ho

 c
on

cl
ud

ed
 th

e 2
-y

ea
r f

ol
lo

w
-u

p 
pe

rio
d 

w
er

e 
in

cl
ud

ed
 in

 th
e 

an
al

ys
is



1 3

European Child & Adolescent Psychiatry

although no intergroup difference was found in SOFAS 
scores at presentation, CHR-P males showed a higher base-
line prevalence rate of NEET, which may indicate a decline 
in functioning early in the trajectory. Therefore, observed 
differences in functional remission may also partly reflect 
pre-existing baseline disparities rather than differentiated 
longitudinal trajectories. In this sense, we must be cau-
tious in emphasizing baseline sex differences and exam-
ining true sex-time trajectory effects, despite the largely 
non-significant longitudinal interaction effects observed 
across outcomes. However, the reported intersex difference 
in terms of 2-year HoNOS functional remission remained 
statistically significant even in the multivariate analysis that 
considered age and NEET as potential confounding param-
eters (see Supplementary Materials [Table S4] for details). 
Finally, to be fair, overall considered, our statistically sig-
nificant results showed small effect sizes and should be 
interpreted with caution. Further studies with larger CHR-P 
samples are needed to replicate our findings and draw more 
robust conclusions.

Limitations

Although this investigation had some important strengths 
(such as examining sex differences in a sample of indi-
viduals with CHR-P with the aim of identifying possible 
different risk trajectories), some limitations must also be 
considered. First, the sample size was quite small, although 
only a minimal percentage of patients dropped out over 
the follow-up. Specifically, this is a relevant issue, given 
the focus on sex-stratified longitudinal and time-to-event 
analyses, where attrition and subgrouping may substantially 
reduce statistical power. Because our original protocol did 
not define recruitment targets and retention assumptions, 
current analyses should be considered exploratory. Indeed, 
the largely null findings observed in several longitudinal 
and transition-related outcomes may reflect insufficient sta-
tistical power rather than true equivalence between sexes. 
Furthermore, the number of transitions and time-to-event 
outcomes are relatively limited, which may reduce the sta-
bility and precision of Cox regression estimates. Therefore, 
future follow-up studies in larger and multicenter CHR-P 
samples are needed. However, because selective service 
disengagement and drop-out may bias longitudinal find-
ings, we examined whether attrition was associated with 
sex or other baseline clinical/functional characteristics (for 
details see Supplementary Materials [Table S5]) and found 
no intergroup differences.

Second, this study focused mainly on sociodemographic 
and psychopathological features, without investigating any 
cognitive aspect, as reported in other studies. Furthermore, 
the age range (12–25 years) encompassed considerable 

developmental heterogeneity, including adolescence and 
early adulthood, and developmental stage was not spe-
cifically examined in the analyses. However, it should be 
considered that adolescent mental health services are focus-
ing on treating young adults up to the age of 25, taking 
into account evidence showing that the brain continues to 
develop up to that age, and also considering that many of the 
issues affecting young adults are also relevant and current 
for older adolescents [64].

Third, no comparison was made between sex differences 
in the CHR-P sample and those in comparable samples of 
healthy individuals. This could be crucial to undermine the 
actual effectiveness of CHR-P treatments considering sex 
[65]. Rather, we provided a descriptive account of the pro-
gram’s outcomes, which requires future randomized clini-
cal trials with control groups. In this regard, the naturalistic 
observational design of this research and the absence of 
a comparison group preclude the possibility of drawing 
causal conclusions regarding treatment efficacy. Indeed, the 
improvement observed over time may reflect several alter-
native explanations, including natural fluctuation of symp-
toms, regression towards the mean, spontaneous remission, 
repeated measures effects, or selective retention effects [66].

Fourth, the follow-up period we considered for this study 
was of 2 years, while a longer follow-up period would be 
necessary to evaluate the long-term effects of the carried-
out interventions, as well as to better investigate any differ-
ence in psychopathological trajectories between males and 
females. Fifth, no gender diversity was explored. Therefore, 
if some of these differences are environmentally mediated, 
the same assumptions about how environmental factors 
act on latent risk might not hold for youth who experience 
themselves and present to their communities as neither male 
nor female. Further research on this topic is needed.

Sixth, the use of mixed-design ANOVA may raise con-
cerns regarding the handling of missing repeated-measures 
data, especially because analyses were conducted on com-
plete cases only. In this respect, some current longitudinal 
psychiatric analyses frequently rely on linear mixed-effects 
models rather than repeated-measures ANOVA because they 
better accommodate incomplete repeated-measure datas-
ets and non-random missingness. However, because there 
were no other missing data except for CHR-P participants 
who dropped out before completing our 2-year interven-
tion package, the choice to use mixed-design ANOVA was 
related to a relative balanced study design and dataset across 
follow-ups and the “rule of simplicity” in statistics, which 
suggests selecting the simplest model if multiple models fit 
the data adequately and data dependence is negligible [67].

Seventh, both the Cox and logistic regression analyses 
were univariate, with sex entered as the sole predictor. There-
fore, the absence of adjustment for potential confounding 
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variables (e.g., age, baseline symptom severity, daily func-
tioning) may substantially limit interpretation of observed 
sex differences. This issue is particularly important because 
baseline differences between males and females were 
already present at presentation. Taking this into account, a 
cautious interpretation of our results is necessary. However, 
the reported intersex difference in terms of 2-year HoNOS 
functional remission, which were greater in females than in 
males, remained statistically significant even in the multi-
variate analysis adjusting for those potential confounding 
parameters that were different between the two subgroups at 
entry (see Supplementary Materials [Table S4] for details).

Eight, other potential selection and generalizability 
biases could be related to recruitment within a single Ital-
ian service. Indeed, sociodemographic composition, refer-
ral pathways, health system organization, and local service 
characteristics can substantially influence both sex distri-
bution and longitudinal outcomes, thereby limiting exter-
nal validity and comparability with other CHR-P cohorts. 
Finally, we did not examine the potential need of devel-
oping differentiated pharmacological/psychosocial inter-
ventions based on sex. This should be evaluated in future 
research.

Conclusions

The results of this study showed the presence of crucial dif-
ferences in clinical presentation between CHR-P men and 
women, with more severe psychopathology and lower func-
tioning at presentation in males, although not as marked as 
the ones reported in FEP patients [5]. However, these dis-
parities do not appear to significantly influence the risk of 
transition to psychosis or the clinical/functional outcomes 
when specialized early intervention treatments are pro-
vided. This supports the contribution of the PARMS pro-
gram in terms of effects over time on clinical and functional 
outcomes in both males and females, with no significant 
prognostic differences, except for a better functional remis-
sion showed by women over the follow-up. The result of a 
better functional remission for females extends throughout 
our follow-up and confirms the clinical utility of special-
ized interventions in both sexes for the entire duration of the 
two-year intervention period, also in the context of Italian 
public mental healthcare services. Further research should 
explore better the potential implications of sex on psychosis 
trajectory, starting from the Clinical High-Risk psychopa-
thology, and how these could support the development of 
sex-specific interventions.
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