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. Introduction 

he extreme variability in the presentation of symptom 

uggests that people diagnosed with first-episode psychosis 
FEP) may encompass distinct sub-populations of patients 
 Cocchi et al., 2014 ), with potentially different illness 
ourses and, hence, different treatment needs ( Colasanti 
t al., 2010 ). The identification of early clinical and sociode- 
ographic features may be important in identifying subsets 
f patients with similar characteristics, facilitating person- 
lised treatment approaches ( Compton et al., 2014 ). 
Two general models have been used so far to describe the 

aried clinical manifestations of psychosis, namely the cate- 
orical and dimensional approaches. The categorical model 
nvolves mutually exclusive classes, which are defined by 
pecific patterns of symptoms. Thus, it considers illness as 
eing either present or absent. In line with this, the current 
iagnostic systems, such as the Diagnostic and Statistical 
anual of Mental Disorders (DSM-5) ( American Psychiatric 
ssociation, 2013 ) and the International Statistical Classi- 
cation of Diseases and Related Health Problems (ICD-10) 
World Health Organization, 2004 ) adopt a categorical 
pproach to classify psychotic disorders. On the other hand, 
he dimensional perspective proposes that symptoms of 
sychosis tend to cluster together within different symptom 
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om presentation reveals that individuals diagnosed with a first- 
compass different sub-populations with potentially different 
erent treatment needs. Previous studies have shown that so- 
ironment factors are associated with more unfavorable symp- 
s study was to examine the dimensional structure of symptoms
ectories at early stage of illness and potential risk factors as-
t follow-up in non-affective FEP. One hundred and forty-four 
 assessed at baseline and at 2-year follow-up. A Principal com-
ucted to identify dimensions, then an unsupervised machine 
ring) was performed to identify clinical subgroups of patients. 
cted (positive, negative, depressive, anxiety, disorganization 
istinct clinical clusters were determined at baseline: mild; neg- 
e and severe symptoms, and five at follow-up: minimal; mild;
ive; and severe symptoms. Receiving a low-dose antipsychotic, 
 symptomatology and a positive family history for psychiatric 
oor recovery, whilst having a high cognitive reserve and better
er a better prognosis. The current study provided a better un-
s profile of FEP. Early identification of patients who could likely
n initial step for the development of targeted interventions to

 preserve psychosocial functioning. 
ed by Elsevier B.V. This is an open access article under
vecommons.org/licenses/by/4.0/ ) 

omplexes or dimensions, which can co-exist in the same in- 
ividual and cut across different types of psychoses ( Peralta 
nd Cuesta, 2001 ). Thus, dimensions, unlike categories, are 
ot mutually exclusive. Most dimensional studies observed 
 or 5 dimensions within psychosis, with positive, negative, 
isorganisation, affective and cognitive symptom domains 
ost frequently reported ( Potuzak et al., 2012 ). However, 
he number of dimensions identified has varied across 
tudies depending on the nature of the assessment tools 
sed and the heterogeneity of included participants ( Malla 
nd Payne, 2005 ; Rodriguez-Jimenez et al., 2013 ; Compton 
t al., 2014 ).This hampers the comparability of the studies 
nd their translation into consistent, uniform and replicable 
ata.Of note, a dimensional approach has been gradually 
ncorporated in recent diagnostic classifications. For ex- 
mple, in the DSM-5 schizophrenia subtypes have been 
xcluded and a severity rating of core symptoms has been 
ncluded. Nonetheless, a mixed dimensional-categorical ap- 
roach to psychosis, and particularly FEP psychopathology, 
s still lacking in the currently available versions of both 
SM and ICD ( Vieta, 2016 ; Stein et al., 2020 ). Furthermore,
lustering algorithms as fuzzy algorithm may be clinically 
seful for identifying a spectrum in subjects with FEP, since 
t groups the subjects in a more natural way, not forcing a 
ubject to belong to one or the other group, unlike other 
lustering methods ( Sugranya and Shanthi, 2012 ; Wu et al., 
020 ). 

http://creativecommons.org/licenses/by/4.0/
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The symptoms trajectories among patients with FEP are 
lso heterogeneous ( Abdin et al., 2017 ). Previous stud- 
es have shown that sociodemographic factors including 
ounger age, male gender, education and clinical factors 
uch as having poor functioning at baseline or a longer dura- 
ion of untreated psychosis (DUP) are associated with poor 
ymptom trajectories ( Austin et al., 2015 ; Verma et al., 
012 ). A meta-analysis revealed a significant association be- 
ween DUP and several outcomes, including positive and 
egative symptoms, depression/anxiety, social functioning 
nd global outcome ( Perkins et al., 2005 ). Furthermore, 
oor premorbid adjustment and the early appearance of 
egative symptoms are also predictive of subsequent worse 
esponse to treatment ( Malla and Payne, 2005 ; Rabinowitz 
t al., 2006 ). Numerous aspects related with the family en- 
ironment, such as expressed emotions, have been shown 
o influence the progression of psychosis ( Hinojosa-Marqués 
t al., 2019 ). Thus, these environmental factors have also 
een considered potential factors for the risk, onset and 
rogression of psychosis ( Varese et al., 2012 ). A strong re- 
ationship between cognitive performance and clinical im- 
rovement in FEP has also been described ( Allott et al., 
011 ; Rodriguez-Sanchez et al., 2013 ). More specifically, in 
he field of cognition-related factors, higher cognitive re- 
erve (CR) is associated with a later onset of psychosis and 
etter recovery ( Barnett et al., 2006 ). Thus, CR has been 
onsidered as a positive moderator of the impact of pathol- 
gy on clinical course, functional outcome and cognitive 
erformance ( de la Serna et al., 2013 ; Amoretti et al., 2016 ,
018 , 2020). 
Given their significant impact on both short and long-term 

utcomes such as psychosocial functioning and quality of 
ife, identifying both baseline and follow-up clinical phe- 
otypes, sociodemographic and family factors in FEPs could 
rovide relevant information that might allow the defini- 
ion of early personalised intervention strategies and tai- 
ored person-focused therapy. Consequently, the aims of this 
tudy were: 

1. To examine the dimensional structure of psychopatholog- 
ical symptom presentation in FEP patients at different 
time points. 

2. To identify clinical subgroups of patients based on the 
psychopathological dimensions at baseline and 2-year 
follow-up. 

3. To search for differences between the different sub- 
groups of patients in terms of sociodemographic, famil- 
ial, clinical and psychosocial functioning. 

4. To unravel the initial heterogeneity of psychopatholog- 
ical presentation by identifying subgroups with distinct 
longitudinal trajectories of disease. 

. Experimental procedures 

.1. Sample 

he sample of this study came from a multicentre, naturalistic and 
ongitudinal project "Phenotype-genotype interaction. Application 
f a predictive model in first psychotic episodes” (PEPs Project) 
 Bernardo et al., 2013 , 2019 ), all under the umbrella of the Span-
sh Research Network on Mental Health (CIBERSAM) ( Salagre et al., 
019 ). A total of 335 patients with a FEP were recruited from 16
114 
entres located throughout the Spanish territory from April 2009 to 
pril 2011. For the purpose of the present study, the final sample
onsisted of 144 FEP patients fulfilling the following inclusion crite- 
ia: 1) aged between 18 and 35 years at the time of first evaluation;
) presence of psychotic symptoms of less than twelve months’ du- 
ation; 3) ability to speak Spanish correctly and 4) signed informed 
onsent. Exclusion criteria were: 1) mental retardation according 
o DSM-IV criteria; 2) history of head trauma with loss of conscious-
ess and 3) physical disease with mental repercussions. To ensure 
ore homogeneous sample diagnoses, for the current study we only 

ncluded patients with non-affective FEP, as we considered affec- 
ive FEP patients as a subgroup displaying several specific charac- 
eristics in terms of clinical course, functional outcome and antipsy- 
hotic treatments. We considered only FEP patients that have been 
iagnosed after 2 years of follow-up with a non-affective psychosis 
uch as schizophrenia, schizophreniform, schizoaffective disorders 
nd psychoses that are not otherwise specified, according to DSM- 
V-TR. In particular, only FEP patients with a complete psychopatho- 
ogical assessment at baseline and two-year follow-up have been 
ncluded in the present study. 
This study was conducted in accordance with the ethical prin- 

iples of the Declaration of Helsinki and Good Clinical Practice 
nd the Hospital Clinic Ethics and Research Board. All participants 
rovided written informed consent prior to their inclusion in the 
tudy. 

.2. Assessments 

.2.1. Clinical and sociodemographic assessment 
linical and sociodemographic data were systematically obtained 
or all participants and included: age, gender and parental so- 
ioeconomic status (SES). SES was determined using Holling- 
head’s Two-Factor Index of Social Position ( Hollingshead and 
edlich, 1958 ); pharmacological treatment was measured by chlor- 
romazine equivalents (CPZ) based on international consensus 
 Gardner et al., 2010 );and the DUP was calculated as the number
f days between the first manifestations of psychotic symptoms un- 
il the initiation of adequate treatment for psychosis. Drug misuse 
abits were also collected using a version of the European Addiction 
everity Index (EuropASI) ( KokkeviandHartgers, 1995 ). 
Diagnoses at 2-year follow-up were determined with the Struc- 

ured Clinical Interview for DSM (SCID-I-II) ( First et al., 1997a , 
997b ) according to DSM-IV criteria. Taking into consideration po- 
ential changes across time and in order to ensure diagnostic sta- 
ility, the diagnoses of the patients who completed the study were 
etermined based on information gathered at the two-year follow- 
p visit. 
A psychopathological assessment was carried out with the PANSS 

 Kay et al., 1987 ), the Montgomery-Asberg Depression Rating Scale 
MADRS) ( Montgomery and Asberg, 1979 ) and the Clinical Global 
mpression Scale (CGI) ( Guy, 1976 ). Higher scores indicate greater 
everity. 
Traumatic Experiences in Psychiatric Outpatients Questionnaire 

TQ) ( Davidson and Smith, 1990 )was used to assess for traumatic
xperiences. In this study we used the TQ dichotomous clinical cut- 
ff scores that differentiate between the presence or absence of 
ignificant abuse and neglect. 

.2.2. Family assessment 
he Family Environment was assessed by the Family Environment 
cale (FES) ( Moos and Moos, 1976 ). FES is a self-report instru-
ent focused on the measurement and description of the inter- 
ersonal relationships among family members. FES evaluated fam- 
ly emotional climate in different categories: Cohesion (for mu- 
ual reliance); Expressivity (the extent to which family members 
xpress their feelings directly); Conflicts (for open expression of 
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nger, aggressiveness and conflict); Independence (for an achieve- 
ent orientated environment); Achievement Orientation (the ex- 
ent to which family members are independent in their decisions); 
ntellectual–Cultural Orientation (for political, intellectual, cul- 
ural interests); Active–Recreational Orientation (for participation 
n social activities); Moral–Religious Emphasis (for the importance 
iven to ethical and religious practices and values); Organisation 
for the organization in activities and responsibilities); and Control 
the extent to which the family considers rules and established pro- 
edures). 
The family history of psychiatric disorders was assessed using a 

emi-structured interview. Then, patients were classified into two 
ategories: 1) those with a first-degree relative with a psychiatric 
isorder, and 2) those patients who did not have a first-degree fam- 
ly member with a psychiatric disorder. 

.2.3. Functional assessment 
he overall functional outcome was assessed by means of the Func- 
ioning Assessment Short Test (FAST) ( Rosa et al., 2007 ). The FAST 
cale is used to evaluate 6 specific areas of functioning: autonomy, 
ccupational functioning, cognitive functioning, financial issues, in- 
erpersonal relationships, and leisure time, and has been validated 
n FEP population ( González-Ortega et al., 2010 ). Higher scores in- 
icate worse functioning. 
The Premorbid Adjustment Scale (PAS) ( Cannon-Spoor et al., 

982 ) was applied retrospectively to assess premorbid adjustment. 
igher scores indicate worse premorbid adjustment. 

.2.4. Cognitive reserve assessment 
o assess CR we have used the three most commonly proposed 
roxy indicators of CR in psychiatry and particularly in FEP ( Barnett 
t al., 2006 ; de la Serna et al., 2013 ; Amoretti et al., 2016 ,
018 , 2020) which include premorbid intelligence quotient (IQ), 
ducation and lifetime participation in leisure, social and physical 
ctivities. Because patients already experienced a FEP when we 
valuated CR, we could only estimate premorbid variables. The 
stimated premorbid IQ was calculated with the vocabulary subtest 
f the Wechsler Adults Intelligence Scale (WAIS-III) as a measure re- 
ecting crystallised intelligence. The vocabulary subtest seems to 
e stable during the progression of the disease and useful as a mea- 
ure of estimated premorbid intelligence ( de Oliveira et al., 2014 ). 
he second proxy, ‘education’ was assessed taking into account the 
umber of years of obligatory education that subjects had com- 
leted as well as parents’ educational level and the subject’s life- 
ime school performance. Finally, lifetime participation in leisure, 
ocial and physical activities was assessed by PAS scale (scholastic 
erformance) and by asking about involvement in social activities, 
bility to perform physical activities and enjoyment of hobbies. 
igher scores correspond to better performance. A Principal 
omponents Analysis (PCA) was performed to create a “Cognitive 
eserve score” for each subject with the three main proxies. 

.3. Analysis 

.3.1. Pre-processing 
 PCA was carried out with the aim of assembling items of PANSS 
nd MADRS in a series of coherent components that would be able to
ackle psychopathological dimensions in patients with FEP at base- 
ine and 2-year follow-up. Items with an unclear factor loading dis- 
ribution (i.e., showing similar factor loadings in more than one 
omponent) or with low factor loadings ( < 0.45) were excluded from 

he components. Considering the high correlation among items, we 
sed an oblique rotation ( Loo, 1979 ). The oblique rotation method 
llows the extent to which the factors are actually correlated to 
ach other to be examined, and therefore renders it more realistic 
heoretically and empirically ( Peralta and Cuesta, 2001 ). 
115 
.3.2. Unsupervised machine learning technique 
he machine learning analysis was performed using R software (ver- 
ion R 3.6.3) and RStudio (version 3.5.3). We performed the fuzzy 
nalysis clustering to identify clinical subgroups of subjects with 
EP at baseline and 2-year follow-up based on the psychopatholog- 
cal dimensions detected in the PCA ( Lefort-Nesmard et al., 2018 ), 
sing the R package “cluster” (version 2.1.0). The optimal number 
f clusters was determined by the Bayesian Information Criterion 
BIC) ( Fraley and Raftery, 1998 ). We performed Dann and Gamma
ndexes to verify the quality of clustering at baseline as well as
t follow-up. Furthermore, we performed a Discriminant function 
nalysis (DFA) using package ‘MASS’ (version 7.3–53) at baseline and 
t 2-year follow-up to confirm the clusters retained and to investi- 
ate the predictive power of the clustering of each subject’s psy- 
hopathological dimensions to the clinical cluster ( Jensen et al., 
015 ). 
Overall, there is two clustering methods: hard and soft (fuzzy) 

lustering. The former divided subjects into distinct subgroups, 
here each subject belongs exclusively to a single group, while the 
atter the subject may belong to more than one group, which may
ndicate a continuity or developmental aspect of a disease. In the 
uzzy clustering, subjects at the boundaries between multiple clus- 
ers are not forced to belong entirely to one of the classes, but are
nstead assigned degrees of association between 0 and 1, indicating 
heir partial association. This type of grouping is much more natu- 
al than other methods since there are situations in which a subject
ay have mixed characteristics ( Suganya and Shanthi, 2012 ). 
Furthermore, we performed a discriminant function analysis us- 

ng package ‘MASS’ (version 7.3–53) to confirm the clusters retained 
nd to investigate the predictive power of the clustering of each 
articipant’s cognitive domain to the cognitive subgroup ( Jensen 
t al., 2015 ). 

.3.3. Statistical analysis 
escriptive analyses identifying differences between the clusters 
nd trajectories were conducted using chi-square for categorical 
ariables. Group differences were examined using unpaired t-tests 
or normally distributed variables, or using Mann–Whitney U tests 
or non-normal data. When comparing groups based on clinical, 
ociodemographic and functional variables, analysis of variance 
ANOVA) was used to show the overall differences between groups 
ith post-hoc Turkey’s HSD test for multiple comparisons. To com- 
are the performance at baseline and two-year follow-up, a re- 
eated measures analysis of variance (ANOVA) was used. 
Finally, we decided to identify trajectories of disease. Four- 

rajectory groups were described as “excellent prognosis”, “remit- 
ing course”, “clinical worsening” and “chronic course”. Patients 
ith an excellent prognosis trajectory were those who exhibited 
ild symptoms at baseline and minimal or mild symptoms at follow- 
p, whereas those with remitting course had moderate or severe 
ymptoms at baseline and minimal or mild symptoms at follow-up. 
atients with a clinical worsening trajectory exhibited mild symp- 
oms at baseline and negative/depressive or severe symptoms at 
ollow-up. Finally, patients with a chronic course trajectory showed 
oderate/severe symptoms at baseline and negative/depressive or 
evere symptoms at follow-up. 
Data were analysed using SPSS, version 23. We considered 

 < 0.05 as statistically significant. 

. Results 

.1. Sociodemographic characteristics of the 

ample 

 total of 144 patients with first-episode non-affective 
sychosis were included in the present study and were 
e-evaluated at 2-year follow-up. Sixty-seven percent were 
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ale with a mean age of 25.26 ± 5.13 years (age at onset 
f psychosis was 24.91 ± 5.14 years). The mean dose of 
ntipsychotic medication (prescribed by the psychiatrist) at 
aseline was equivalent to 619.72 ± 422.26 mg/day of CPZ 
dose range 0 to 2400 mg/day) and 201.71 ± 279.98 mg/day 
t follow-up (range, 0 to 1350 mg/day). The mean DUP 
as determined as 102.26 ± 126.81 days (approximately 15 
eeks). After 2 years of follow-up, the severity of clinical 
ymptoms improved (values of partial eta squared range 
rom 0.217 to 0.422, medium to large effect sizes), as 
id functional scores ( η2 = 0.169) (see Supplementary 
able 1 ). 

.2. Dimensional structure of symptoms 

oncerning the PCA at baseline the Kaiser-Meyer-Olkin 
KMO) value, a measure of how suited the data is for factor 
nalysis, was 0.844 and 0.876 at follow-up, exceeding the 
ecommended value of 0.6, and Bartlett’s Test of Spheric- 
ty reached statistical significance, supporting the factora- 
ility of the correlation matrix. The six factors extracted 
t different time points are presented in Supplementary 
able 2 and 3 accordingly. Factors were defined as “Dis- 
rganisation”, “Negative”, “Depressive”, “Anxiety”, “So- 
atic/Cognitive” and “Positive”. When we compared the 
CA at baseline and at two-year follow-up, the PCA dis- 
layed the same components, showing the excellent sta- 
ility of these six components. However, the components 
o not have exactly the same composition at both times of 
he evaluations and the PCA item loadings differed between 
aseline and follow-up. 

.3. Clinical subgroups of patients at baseline 

nd follow-up 

n relation to clustering performance, the PAM algorithm 

chieved an average Silhouette width equal to 0.71, and 
unn index equal to 0.75 at baseline. At 2-year follow-up, 
he measures were 0.77, and 0.80, respectively. The Silhou- 
tte indicates how well objects are clustered, ranging from 

1 (poorly) to 1 (well clustered). The Dunn index provides 
he ratio between compactness within a cluster and sepa- 
ation between different clusters ( Hassani and Seidl, 2017 ; 
omasini et al., 2017 ). 
The fuzzy algorithm through BIC method determined 

hree distinct patient clusters at baseline: “mild symptoms”
39%), “negative and moderate symptoms” (31%) and “pos- 
tive and severe symptoms” (30%) (see Fig. 1 a ). In relation 
o clustering performance, it achieved a Dunn index equal 
o 0.79 and Gamma Index of 0.81. For these indexes, the 
loser to 1 the better the grouping ( Hassani and Seidl, 2017 ; 
omasini et al., 2017 ). At follow-up, five distinct clusters 
ere found: “minimal” (34%), “mild” (26%), “moderate”
13%), “negative and depressive” (13%) and “severe symp- 
oms” (14%) ( Fig. 1 b ). The clustering performance achieved 
 Dunn index of 0.75 and Gamma Index of 0.78. 
Additionally, the discriminant function analysis (DFA) ex- 

ibited two discriminant functions, which explained 91.8% 

nd 8.2% of the variance, respectively (Wilks’ λ= 0.14, 
2(12) = 271.58, p < 0.001; Wilks’ λ= 0.72, χ2(5) = 43.96, 
 < 0.001) at the baseline. The subjects were correctly 
116 
lassified by DFA into 93.1% of the cases, demonstrat- 
ng the validity of the three clinical clusters. While at 2- 
ears follow-up, the DFA showed the presence of three 
ignificant discriminant functions, which explained 89.9%, 
.1%, 3.8% of the variance, respectively (Wilks’ λ= 0.036, 
2(24) = 455.39, p < 0.001; Wilks’ λ= 0.407, χ2(15) = 123.75,
 < 0.001, Wilks’ λ= 0.689, χ2(8) = 51.24, p < 0.001). The sub-
ects were correctly classified by DFA into 94% of the cases, 
hat is, it confirms the presence of the five clinical clusters. 
When comparing the clinical and sociodemographic pro- 

les, patients with mild symptoms had lower DUP, lower 
ose of antipsychotic, higher premorbid adjustment (PAS), 
ower illness severity, lower symptoms and greater psy- 
hosocial functioning (FAST) at baseline. There were no dif- 
erences between clusters in terms of age, gender, SES, age 
f onset, alcohol or cannabis use, family and history of trau- 
atic events/experiences (see Table 1 ). Patients with pos- 

tive and severe symptoms reported to have a higher con- 
ume of alcohol (monthly alcohol consumption). 
At 2-year follow-up patients with minimal symptoms 

ad better premorbid adjustment, greater family cohesion 
nd lower conflicts, more intellectual-cultural and active- 
ecreational orientation, lower illness severity, lower symp- 
oms and greater functioning. Sociodemographic and clini- 
al characteristics and psychosocial functioning among clus- 
ers at 2-year follow-up are presented in Table 2 . 

.4. Trajectories of disease 

our trajectory groups were determined as “excellent prog- 
osis” (32%), “remitting course” (37%), “clinical worsening”
9%) and “chronic course” (22%) (see Fig. 2 ). A moderate 
ymptoms group was excluded because it did not clearly dif- 
er from either the minimal and mild symptoms group or the 
egative and moderate, and severe symptoms group. The 
emographic and clinical characteristics of each trajectory 
nd statistical comparisons between them are presented in 
able 3 . 
Twenty percent of those patients who exhibited mild 

ymptoms at baseline presented “negative and depres- 
ive” or “severe” symptoms at follow-up (clinical worsen- 
ng group). This group differed from those who remained 
ith “minimal” or “mild” symptoms (excellent prognosis) 
n lower rates of CPZ ( t = 2.01; p = 0.050), higher depres-
ive symptoms ( t = −2.05; 0.046) and positive family history 
f psychiatric disorders ( χ ²= 7.60, p = 0.022). 
Sixty-two percent of patients with “moderate” or “se- 

ere” symptoms at baseline presented a remitting course. 
hey showed better premorbid adjustment ( t = −2.91; 
 = 0.005) and higher CR ( t = 2.13; 0.037) compared to
hose with a chronic course. 
Finally, those patients who showed “minimal” or “mild”

ymptoms (excellent prognosis + remitting course) had 
etter premorbid adjustment, higher family expression 
nd active-recreational orientation at baseline compared 
o those who presented “negative and depressive” or “se- 
ere” symptoms at follow-up (clinical worsening + chronic 
ourse). At two-year follow-up, they also showed greater 
amily cohesion, expression and active-recreational orien- 
ation, lower illness severity, lower symptoms and greater 
unctioning (sociodemographic and clinical characteristics 
f these groups are presented in Supplementary Table 4 ). 
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Fig. 1 Distribution of clinical subgroups of subjects with first-episode psychosis at baseline and at 2-years using fuzzy clustering 
algorithm 

A) Cluster distribution at the baseline. B) Cluster distribution at the 2-year follow-up. Each axis means a reduction of symptomatol- 
ogy domains and each point is a subject. 

Fig. 2 Trajectories of symptoms in first-episode psychosis. 
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Table 1 Baseline sociodemographic, clinical, functional and cognitive performance among clusters. 

Mild symptoms 
( n = 56) [1] 

Negative and 
moderate symptoms 
( n = 45) [2] 

Positive and 
severe symptoms 
( n = 43) [3] 

F P Post hoc 
(Tukey’s HSD) 

Sociodemographic variables 
Gender: Male N (%) 37 (66) 32 (71) 27 (63) χ ²= 0.70 0.705 –
Age ( M ±SD) 25.00 ±5.14 25.16 ±5.33 25.70 ±4.98 0.24 0.790 –
SES (%) High 14 (25) 10 (22) 8 (19) χ ²= 6.01 0.815 –

Medium-High 5 (9) 5 (11) 4 (9) 
Medium 15 (27) 7 (16) 12 (28) 
Medium-Low 15 (27) 17 (38) 16 (37) 
Low 6 (10) 6 (13) 3 (7) 

DUP 74.79 ±81.61 143.89 ±180.57 89.76 ±84.97 3.86 0.024 [1] < [2] ∗

Age of onset 24.75 ±5.14 24.60 ±5.19 25.46 ±4.79 0.34 0.709 –
CPZ 460.92 ±354.99 714.33 ±456.64 723.04 ±412.74 6.59 0.002 [1] < [2–3] ∗

Alcohol: Yes N (%) 30 (46) 25 (56) 30 (70) χ ²= 2.96 0.227 –
Monthly alcohol 22.70 ±38.60 22.47 ±49.33 64.77 ±96.85 6.488 0.002 [1–2] < [3] ∗

Cannabis: Yes N (%) 22 (39) 23 (51) 23 (54) χ ²= 2.37 0.306 –
Monthly cannabis 35.88 ±62.73 62.96 ±125.56 27.05 ±41.05 2.262 0.108 –
Trauma: Yes N (%) 34 (61) 24 (53) 27 (49) χ ²= 2.58 0.630 –
PAS 38.96 ±20.01 52.28 ±24.42 45.86 ±19.33 4.52 0.013 [1] < [2] ∗

Cognitive Reserve 74.62 ±12.63 72.94 ±10.07 77.32 ±11.29 1.46 0.235 –
Family 
History: Yes N (%) 13 (23) 11 (24) 9 (21) χ ²= 0.16 0.924 
Cohesion (C) 49.74 ±7.51 47.76 ±11.42 48.54 ±7.89 48.77 ±8.97 0.562 –
Expressivity (EX) 50.83 ±9.66 49.44 ±10.10 47.67 ±10.06 49.47 ±9.93 0.322 –
Conflicts (CON) 48.62 ±7.41 51.29 ±9.90 51.13 ±7.86 50.18 ±8.41 0.221 –
Independence (IND) 49.57 ±9.16 51.02 ±9.38 48.18 ±9.15 49.61 ±9.22 0.389 –
Achievement orientation (AO) 45.96 ±10.30 47.17 ±8.38 49.33 ±8.67 47.32 ±9.31 0.229 –
Intellectual–cultural 
orientation (ICO) 

46.92 ±9.67 49.05 ±10.30 46.51 ±11.14 47.46 ±10.29 0.487 –

( continued on next page ) 
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Table 1 ( continued ) 

Active–recreational orientation 
(ARO) 

51.26 ±8.09 50.59 ±8.32 45.95 ±6.59 49.50 ±8.04 0.004 [1–2] > [3] ∗

Moral–religious emphasis (MRE) 46.26 ±7.88 45.10 ±7.54 45.67 ±8.30 45.73 ±7.86 0.776 –
Organisation (ORG) 51.19 ±9.28 47.78 ±11.29 48.77 ±9.97 49.43 ±10.17 0.245 –
Control (CTL) 47.94 ±8.85 48.02 ±9.52 49.69 ±5.98 48.48 ±8.32 0.561 –
Clinical Variables 
PANSS positive 11.39 ±5.05 19.27 ±5.81 25.33 ±6.25 75.06 < 0.001 [1] < [2–3] ∗∗, 

[2] < [3] ∗∗

PANSS negative 13.39 ±5.40 23.56 ±5.53 20.77 ±6.91 40.13 < 0.001 [1] < [2–3] ∗

PANSS general 25.04 ±4.74 40.40 ±5.65 49.63 ±8.57 189.57 < 0.001 [1] < [2–3] ∗∗, 
[2] < [3] ∗∗

PANSS total 49.82 ±10.17 83.22 ±11.00 95.72 ±14.96 196.35 < 0.001 [1] < [2–3] ∗∗, 
[2] < [3] ∗∗

MADRS 6.05 ±5.39 10.91 ±6.58 20.65 ±8.50 56.62 < 0.001 [1] < [2] ∗, 
[1–2] < [3] ∗∗

CGI 3.91 ±1.10 4.38 ±1.03 4.63 ±0.95 6.18 0.003 [1] < [3] ∗

Psychosocial functioning 
Autonomy 2.96 ±2.97 3.91 ±3.37 6.07 ±3.25 4.20 ±3.42 < 0.001 [1] < [3] ∗∗, 

[2] < [3] ∗

Occupational 6.53 ±5.79 8.89 ±4.64 10.00 ±4.51 8.31 ±5.26 0.003 [1] < [3] ∗

Cognitive 3.60 ±3.03 6.11 ±3.62 7.88 ±3.47 5.68 ±3.78 < 0.001 [1] < [2] ∗, 
[1] < [3] ∗∗, 
[2] < [3] ∗

Financial 0.76 ±1.57 1.30 ±1.64 2.49 ±1.84 1.45 ±1.82 < 0.001 [1] < [3] ∗∗, 
[2] < [3] ∗

Interpersonal relationships 4.07 ±4.19 7.73 ±4.84 9.86 ±4.01 6.96 ±4.97 < 0.001 [1] < [2–3] ∗

Leisure 1.58 ±1.63 2.43 ±1.72 2.81 ±1.94 2.22 ±1.82 0.002 [1] < [2–3] ∗

FAST total 19.51 ±13.34 30.36 ±14.27 39.12 ±13.73 24.93 < 0.001 [1] < [2–3] ∗∗, 
[2] < [3] ∗

Abbreviations: HSD = Honestly Significant Difference; M = Mean; SD = Standard Deviation; SES = Socioeconomic status; DUP = Duration of untreated psychosis; CPZ = Chlorpromazine equiv- 
alents; PAS = Premorbid Adjustment Scale; PANSS = Positive and Negative Symptom Scale; MADRS = Montgomery-Asberg Depression Rating Scale; CGI = Clinical Global Impression Scale; 
FAST = Functioning Assessment Short Test. Significant differences ( p < 0.05) marked in bold. ∗p < 0.05, ∗∗p < 0.001. 
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Table 2 Sociodemographic and clinical characteristics and psychosocial functioning among clusters at 2-year follow-up. 
Minimal 
symptoms 
( n = 49) [1] 

Mild symptoms 
( n = 37) [2] 

Moderate 
symptoms 
( n = 19) [3] 

Negative and 
depressive 
symptoms 
( n = 19) [4] 

Severe 
symptoms 
( n = 20) [5] 

F p Post hoc (Tukey’s 
HSD) 

Sociodemographic variables 
Gender: Male N (%) 34 (69) 25 (68) 12 (63) 13 (68) 12 (60) χ ²= 0.71 0.950 –
Age ( M ±SD) 25.18 ±5.21 25.78 ±4.75 22.89 ±4.86 24.68 ±5.55 27.25 ±4.91 1.98 0.101 –
SES (%) High 13 (27) 8 (22) 4 (21) 2 (11) 5 (25) χ ²= 17.76 0.603- 

Medium-High 4 (8) 4 (11) 3 (16) 2 (11) 1 (5) 
Medium 14 (29) 9 (24) 5 (26) 1 (5) 5 (25) 
Medium-Low 11 (22) 13 (35) 5 (26) 10 (53) 9 (45) 
Low 6 (12) 3 (8) 2 (11) 4 (21) 0 (0) 
Missing 1 (2) 0 (0) 0 (0) 0 (0) 0 (0) 

DUP 78.33 ±90.22 98.29 ±94.64 183.50 ±238.38 87.50 ±110.37 111.84 ±120.82 2.22 0.071 [1] < [3] ∗ ANOVA 
not significant, 
Post-hoc test 
significant 

Age of onset 24.75 ±5.34 25.58 ±4.66 22.33 ±5.05 24.42 ±5.33 26.85 ±4.80 2.12 0.082 –
CPZ 150.21 ±222.16 188.67 ±240.03 297.63 ±414.53 193.16 ±295.99 269.04 ±298.57 1.30 0.275 –
Alcohol: Yes N (%) 29 (59) 24 (65) 10 (53) 13 (68) 9 (45) χ ²= 3.164 0.531 –
Monthly alcohol 25.80 ±51.47 51.35 ±85.49 42.05 ±74.52 16 ±25.23 40 ±76.96 χ ²= 1.264 0.287 –
Alcohol FUP 29 (59) 24 (65) 10 (53) 12 (63) 8 (40) χ ²= 5.90 0.658 –
Monthly alcohol FUP 25.73 ±41.73 22.24 ±36.02 34.42 ±89.84 32.16 ±50.34 12.40 ±30.31 χ ²= 0.630 0.642 –
Cannabis: Yes N (%) 22 (45) 18 (49) 9 (47) 12 (63) 7 (35) χ ²= 3.271 0.513 –
Monthly cannabis 27.33 ±48.82 39.97 ±63.44 37.11 ±56.89 41.11 ±55.86 85.05 ±176.27 χ ²= 1.738 0.145 –
Cannabis FUP 8 (32) 5 (14) 5 (26) 4 (21) 3 (15) χ ²= 3.67 0.886 –
Monthly cannabis FUP 8.76 ±26.52 11 ±34.23 2.74 ±7.16 23.68 ±49.57 11.95 ±32.67 χ ²= 1.136 0.342 –
Trauma: Yes N (%) 25 (32) 22 (60) 14 (74) 9 (47) 9 (45) χ ²= 8.69 0.371 –
PAS 40.53 ±19.69 39.64 ±18.34 53.89 ±25.49 54.63 ±22.13 48.84 ±24.20 2.97 0.022 Post hoc not 

significant 
Cognitive reserve 76.83 ±12.41 76.22 ±9.68 72.18 ±10.99 72.59 ±12.26 72.25 ±12.37 1.10 0.358 –

Family 
History: Yes N (%) 11 (22) 6 (16) 3 (16) 4 (21) 9 (45) χ ²= 7.05 0.133 –
Cohesion (C) 54.58 ±7.79 51.36 ±9.12 43.38 ±10.37 47.43 ±8.86 50.75 ±13.04 4.37 0.003 [1] > [3] ∗

Expressivity (EX) 52.90 ±7.79 54.68 ±8.56 48.15 ±12.62 47.71 ±9.43 47.38 ±9.96 2.45 0.051 –
Conflicts (CON) 47.38 ±5.17 47.32 ±4.62 54.69 ±10.21 48.29 ±7.41 46.00 ±4.04 4.13 0.004 [1–2] < [3] ∗, 

[3] < [5] ∗

Independence (IND) 53.25 ±8.82 54.44 ±7.90 51.23 ±9.88 49.93 ±10.59 51.88 ±7.95 0.71 0.584 –
Achievement orientation (AO) 48.58 ±9.28 44.80 ±8.20 43.69 ±8.62 44.93 ±9.07 43.38 ±13.80 1.27 0.288 –
Intellectual–cultural orientation 
(ICO) 

53.48 ±11.29 49.52 ±11.94 41.92 ±10.36 44.57 ±9.07 51.00 ±13.96 3.41 0.012 [1] < [3] ∗

Active–recreational orientation 
(ARO) 

55.23 ±8.36 53.36 ±11.28 46.62 ±6.89 46.43 ±8.70 47.25 ±8.70 4.38 0.003 [1] < [3] ∗

( continued on next page ) 
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Table 2 ( continued ) 
Moral–religious emphasis (MRE) 46.00 ±8.23 47.80 ±10.83 44.38 ±5.58 47.21 ±5.41 47.75 ±9.16 0.45 0.769 –
Organisation (ORG) 52.50 ±8.82 52.40 ±10.54 47.00 ±11.43 48.14 ±10.47 48.25 ±13.44 1.24 0.301 –
Control (CTL) 47.93 ±8.10 46.48 ±8.30 50.85 ±12.75 52.29 ±9.34 43.50 ±9.61 1.73 0.150 –

Clinical 
Variables 

PANSS positive 7.53 ±1.08 8.59 ±1.57 12.68 ±3.68 11.58 ±3.09 18.00 ±5.65 53.68 < 0.001 [1–2] < [3–5] ∗∗, 
[3–4] < [5] ∗∗

PANSS negative 9.39 ±3.07 12.03 ±3.90 17.53 ±5.40 21.32 ±4.70 21.95 ±3.52 58.54 < 0.001 [1] < [2] ∗, 
[1–2] < [3–5] ∗∗, 
[3] < [4–5] ∗

PANSS general 18.06 ±2.13 22.97 ±2.83 28.53 ±4.33 32.37 ±3.69 42.20 ±5.39 202.71 < 0.001 [1] < [2–5] ∗∗, 
[2] < [3–5] ∗∗, 
[3–4] < [5] ∗∗, 
[3] < [4] ∗

PANSS total 34.98 ±4.90 43.59 ±5.66 58.74 ±8.15 65.26 ±7.45 82.15 ±10.37 207.17 < 0.001 [1] < [2–5] ∗∗, 
[2] < [3–5] ∗∗, 
[3–4] < [5] ∗∗, 
[3] < [4] ∗

MADRS 1.16 ±1.60 4.59 ±3.90 7.53 ±5.27 10.95 ±4.54 16.45 ±6.76 56.23 < 0.001 [1] < [2] ∗, 
[1] < [3–5] ∗∗, 
[2] < [4–5] ∗∗, 
[3] < [5] ∗∗, 
[4] < [5] ∗

CGI 1.80 ±1.08 2.30 ±1.08 3.53 ±1.12 3.79 ±0.86 4.15 ±1.18 26.77 < 0.001 [1–2] < [3–5] ∗∗

Psychosocial functioning 
Autonomy 1.29 ±2.08 2.08 ±2.11 4.61 ±2.85 4.95 ±3.22 5.32 ±2.16 17.21 < 0.001 [1–2] < [3–5] ∗∗

Occupational 3.46 ±4.83 4.08 ±4.55 8.17 ±5.03 7.32 ±4.16 10.11 ±3.33 10.56 < 0.001 [1–2] < [3–4] ∗, 
[1–2] < [5] ∗∗

Cognitive 1.33 ±2.36 3.24 ±3.28 5.28 ±3.25 6.84 ±2.67 6.68 ±2.91 20.73 < 0.001 [1] < [2] ∗, 
[1] < [3] ∗∗, 
[1–2] < [4–5] ∗∗

Financial 0.31 ±1.11 0.65 ±1.25 1.17 ±1.82 2.05 ±1.65 2.11 ±1.56 9.27 < 0.001 [1] < [4–5] ∗∗, 
[2] < [4–5] ∗

Interpersonal relationships 2.21 ±3.40 3.38 ±2.53 6.61 ±3.82 8.58 ±2.69 8.95 ±3.37 26.42 < 0.001 [1] < [4–5] ∗∗, 
[2] < [4–5] ∗

Leisure 1.06 ±1.71 1.41 ±1.26 2.44 ±1.25 2.84 ±1.68 3.16 ±1.34 10.61 < 0.001 [1] < [3–5] ∗∗, 
[2] < [3] ∗, 
[2] < [3] ∗, 
[2] < [4–5] ∗∗

FAST total 9.67 ±10.87 14.84 ±10.07 28.28 ±10.97 32.58 ±11.22 36.32 ±10.17 34.06 < 0.001 [1] < [3] ∗, 
[1] < [4–5] ∗∗, 
[2] < [4–5] ∗

Abbreviations: HSD = Honestly Significant Difference; M = Mean; SD = Standard Deviation; SES = Socioeconomic status; DUP = Duration of untreated psychosis; CPZ = Chlorpromazine equiv- 
alents; PAS = Premorbid Adjustment Scale; PANSS = Positive and Negative Symptom Scale; MADRS = Montgomery-Asberg Depression Rating Scale; CGI = Clinical Global Impression Scale; 
FAST = Functioning Assessment Short Test. Significant differences ( p < 0.05) marked in bold. ∗p < 0.05, ∗∗p < 0.001. 
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Table 3 Sociodemographic and clinical characteristics and psychosocial functioning among clinical trajectories at baseline and 2-year follow-up. 

Excellent 
prognosis ( n = 40) 
[1] 

Remitting course 
( n = 46) [2] 

Clinical worsening 
( n = 11) [3] 

Chronic course 
( n = 28) [4] 

F p Post hoc 
(Tukey’s HSD) 

Sociodemographic variables 
Gender: Male N (%) 29 (73) 30 (65) 5 (46) 20 (72) χ ²= 3.18 0.365 –
Age ( M ±SD) 24.98 ±5.19 25.85 ±4.84 25.82 ±4.38 26.07 ±5.72 0.32 0.812 –
SES (%) High 9 (23) 12 (26) 4 (36) 3 (11) χ ²= 17.80 0.273- 

Medium-High 4 (10) 4 (9) 1 (9) 2 (7) 
Medium 12 (30) 11 (24) 3 (27) 3 (11) 
Medium-Low 8 (20) 16 (35) 3 (27) 16 (57) 
Low 6 (15) 3 (7) 0 (0) 4 (14) 
Missing 1 (3) 0 (0) 0 (0) 0 (0) 

DUP 75.06 ±81.95 96.40 ±99.22 70.90 ±93.72 110.78 ±121.64 0.83 0.480 –
Age of onset 24.67 ±5.39 25.49 ±4.76 25.82 ±4.64 25.61 ±5.41 0.29 0.832 –
CPZ 482.78 ±313.31 720.44 ±408.12 281.39 ±199.58 710.31 ±397.94 6.62 < 0.001 [1, 3] < [2] ∗, 

[3] < [4] ∗

CPZ FUP 172.64 ±219.45 161.64 ±240.07 180.00 ±293.94 252.53 ±299.46 0.82 0.483 –
Alcohol: Yes N (%) 22 (55) 31 (67) 7 (64) 15 (54) χ ²= 2.01 0.571 –
Monthly alcohol FUP 20.65 ±30.13 50.83 ±88.09 48.09 ±14.50 29.54 ±62.76 χ ²= 1.692 0.172 –
Alcohol FUP 24 (60) 29 (63) 7 (64) 13 (47) χ ²= 4.23 0.646 –
Monthly alcohol FUP 17.48 ±29.07 21.36 ±38.71 30.11 ±45.75 22.29 ±43.84 χ ²= 0.739 0.531 –
Cannabis: Yes N (%) 17 (43) 23 (50) 4 (36) 15 (54) χ ²= 1.47 0.688 –
Monthly cannabis 38.15 ±58.23 34.91 ±86.49 28.09 ±53.40 74.93 ±146.30 χ ²= 1.784 0.154 –
Cannabis FUP 5 (13) 8 (17) 3 (27) 4 (14) χ ²= 3.30 0.770 –
Monthly cannabis FUP 7.78 ±25.33 21.73 ±42.35 11.41 ±33.57 16.07 ±42.01 χ ²= 0.636 0.593 –
Trauma: Yes N (%) 24 (60) 23 (50) 6 (55) 12 (43) χ ²= 4.58 0.598 –
PAS 37.34 ±21.55 42.44 ±16.57 38.40 ±13.04 56.50 ±24.14 5.31 0.002 [1] < [4] ∗

Cognitive reserve 75.56 ±12.87 77.47 ±9.58 73.92 ±12.87 71.73 ±12.01 1.31 0.274 –
Family 
History: Yes N (%) 6 (15) 11 (24) 6 (55) 7 (25) χ ²= 7.42 0.060 –
Cohesion (C) 50.08 ±6.81 49.50 ±8.10 49.20 ±8.83 46.59 ±11.42 0.94 0.425 –
C FUP 52.49 ±7.74 54.33 ±9.16 52.50 ±10.95 47.19 ±10.14 2.27 0.087 –
Expressivity (EX) 50.66 ±9.41 51.00 ±8.23 48.50 ±11.58 45.89 ±10.56 1.88 0.137 –
EXP FUP 52.74 ±8.41 54.57 ±7.68 50.17 ±12.09 46.63 ±8.42 3.27 0.025 [2] > [4] ∗

Conflicts (CON) 48.11 ±7.03 49.45 ±7.35 48.00 ±6.88 53.63 ±10.08 2.87 0.039 [1] < [4] ∗

CON FUP 47.26 ±5.49 47.47 ±4.26 50.00 ±7.85 46.50 ±5.73 0.64 0.592 –
Independence (IND) 49.66 ±8.59 50.40 ±8.65 49.60 ±9.45 49.52 ±9.30 0.08 0.973 –
IND FUP 53.03 ±9.44 54.50 ±7.15 50.00 ±13.04 50.88 ±8.43 0.83 0.480 –
Achievement orientation (AO) 47.39 ±9.09 48.52 ±8.62 41.00 ±15.28 48.33 ±8.87 1.78 0.154 –
AO FUP 47.11 ±9.07 47.13 ±9.09 41.33 ±12.74 45.50 ±10.09 0.74 0.532 –
Intellectual–cultural orientation (ICO) 46.82 ±10.19 49.60 ±10.64 48.90 ±8.69 44.70 ±10.09 1.38 0.252 –

( continued on next page ) 
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Table 3 ( continued ) 

ICO FUP 50.06 ±10.74 54.17 ±12.36 51.83 ±10.07 45.06 ±11.36 2.28 0.085 –
Active–recreational orientation (ARO) 52.03 ±7.78 49.50 ±8.52 49.80 ±8.22 45.48 ±6.42 3.71 0.014 [1] > [4] ∗

ARO FUP 55.86 ±8.50 52.93 ±10.57 46.83 ±10.72 46.69 ±7.92 4.35 0.007 [1] > [4] ∗

Moral–religious emphasis (MRE) 46.50 ±7.78 45.07 ±8.38 46.00 ±8.88 46.22 ±7.38 0.24 0.871 –
MRE FUP 45.71 ±7.57 47.83 ±10.96 49.83 ±6.65 46.50 ±6.83 0.56 0.640 –
Organisation (ORG) 51.87 ±8.80 48.76 ±10.18 50.70 ±10.99 48.37 ±11.16 0.89 0.447 –
ORG FUP 52.14 ±9.37 52.83 ±9.66 47.33 ±10.73 48.50 ±11.85 1.04 0.380 –
Control (CTL) 48.71 ±8.30 46.79 ±6.52 43.80 ±8.64 50.48 ±7.99 2.41 0.071 –
CTL FUP 47.54 ±8.73 47.17 ±7.54 46.00 ±11.31 50.25 ±9.84 0.57 0.638 –
Clinical Variables 
PANSS positive 10.73 ±4.52 23.39 ±6.97 12.00 ±5.83 21.86 ±6.70 37.97 < 0.001 [1, 3] < [2, 4] ∗∗

PANSS positive FUP 7.93 ±1.29 8.04 ±1.52 16.36 ±7.97 14.29 ±4.35 40.05 < 0.001 [1–2] < [3–4] ∗∗

PANSS negative 13.58 ±5.45 22.17 ±6.52 11.36 ±5.14 23.25 ±6.89 24.27 < 0.001 [1, 3] < [2, 4] ∗∗

PANSS negative FUP 10.35 ±3.63 10.67 ±3.81 20.36 ±3.98 22.14 ±4.09 75.80 < 0.001 [1–2] < [3–4] ∗∗

PANSS general 24.55 ±4.76 45.67 ±8.69 25.91 ±4.21 45.61 ±8.89 79.99 < 0.001 [1, 3] < [2, 4] ∗∗

PANSS general FUP 19.73 ±3.48 20.57 ±3.42 38.18 ±6.16 37.11 ±7.07 118.23 < 0.001 [1–2] < [3–4] ∗∗

PANSS total 48.85 ±10.47 91.24 ±14.38 49.27 ±9.07 90.71 ±14.99 105.45 < 0.001 [1, 3] < [2, 4] ∗∗

PANSS total FUP 38.00 ±6.84 39.28 ±6.68 74.91 ±15.88 73.54 ±11.03 139.58 < 0.001 [1–2] < [3–4] ∗∗

MADRS 5.25 ±5.28 15.43 ±9.89 9.00 ±5.74 16.14 ±8.48 15.28 < 0.001 [1] < [2, 4] ∗∗

MADRS FUP 1.98 ±2.81 3.22 ±3.59 17.82 ±7.86 12.18 ±4.96 67.10 < 0.001 [1–2] < [3–4] ∗∗, 
[3] > [4] ∗

CGI 3.93 ±1.07 4.59 ±1.13 3.64 ±1.21 4.32 ±0.82 4.10 0.008 [1, 3] < [2] ∗

CGI FUP 1.98 ±1.12 2.04 ±1.09 4.45 ±0.69 3.79 ±1.10 30.75 < 0.001 [1–2] < [2–4] ∗∗

Psychosocial functioning 
Autonomy 3.10 ±3.23 5.04 ±3.62 2.27 ±2.41 5.22 ±3.25 4.47 0.005 [1] < [2] ∗

Autonomy FUP 1.51 ±2.04 1.74 ±2.21 5.10 ±3.87 5.14 ±2.26 19.69 < 0.001 [1–2] < [3–4] ∗∗

Occupational 7.15 ±6.05 10.43 ±4.71 4.27 ±4.71 8.70 ±3.80 5.84 0.001 
Occupational FUP 3.13 ±4.88 4.24 ±4.53 8.90 ±3.90 8.64 ±4.08 11.15 < 0.001 [1–2] < [3–4] ∗∗

Cognitive 3.90 ±3.24 7.13 ±3.77 3.00 ±2.00 7.37 ±3.05 11.27 < 0.001 [1, 3] < [2] ∗

Cognitive FUP 1.79 ±2.70 2.48 ±3.13 6.90 ±3.45 6.71 ±2.54 22.51 < 0.001 [1–2] < [3–4] ∗∗

Financial 0.67 ±1.51 2.04 ±2.04 1.00 ±1.84 2.07 ±1.41 5.75 0.001 [1, 3] < [2, 4] ∗∗

Financial FUP 0.28 ±0.86 0.61 ±1.39 2.70 ±1.89 1.86 ±1.43 14.98 < 0.001 [1–2] < [3–4] ∗∗

Interpersonal relationships 3.97 ±4.18 8.80 ±4.53 3.27 ±3.47 9.33 ±4.51 14.30 < 0.001 [1] < [2, 4] ∗

Interpersonal relationships FUP 1.82 ±2.17 3.48 ±3.54 8.40 ±2.95 8.89 ±3.08 37.51 < 0.001 [1–2] < [3–4] ∗∗

Leisure 1.46 ±1.60 2.54 ±1.94 1.36 ±1.50 2.85 ±1.79 4.86 0.003 [1, 3] < [2, 4] ∗∗

Leisure FUP 1.03 ±1.35 1.37 ±1.66 3.00 ±1.63 3.00 ±1.49 12.35 < 0.001 [1–2] < [3–4] ∗∗

FAST 20.26 ±13.83 36.00 ±14.88 15.18 ±10.78 35.56 ±13.49 14.57 < 0.001 [1] < [2, 4] ∗

FAST FUP 9.56 ±9.18 13.91 ±11.70 35.00 ±14.23 34.25 ±9.49 39.99 < 0.001 [1–2] < [3–4] ∗∗

Abbreviations: HSD = Honestly Significant Difference; M = Mean; SD = Standard Deviation; PC = Principal Component; SES = Socioeconomic status; DUP = Duration of untreated psychosis; CPZ = 

Chlorpromazine equivalents; PAS = Premorbid Adjustment Scale; FUP = Follow-up; PANSS = Positive and Negative Symptom Scale; MADRS = Montgomery-Asberg Depression Rating Scale; 
CGI = Clinical Global Impression Scale; FAST = Functioning Assessment Short Test. Significant differences ( p < 0.05) marked in bold. ∗p < 0.05, ∗∗p < 0.001. 
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. Discussion 

s far as we are aware, this is the first study to use a
achine learning algorithms method to identify individual 
linical trajectories of FEP patients and their risk factors 
ased on their psychopathological presentation at baseline 
nd 2-year follow-up. Three main findings emerged from 

he present study: 1) PCA of the PANSS and MADRS yielded 
ix symptom factors (positive, negative, depressive, anxi- 
ty, disorganisation and somatic/cognitive) at baseline and 
-year follow-up; 2) There are three well defined clinical 
lusters at baseline (“mild”, “negative and moderate” and 
positive and severe”) and five at follow-up (“minimal”, 
mild”, “moderate”, “negative and depressive” and “se- 
ere symptoms”); 3) The risk factors contributing towards 
 clinical worsening in patients with non-affective FEP were 
ow doses of antipsychotics, high depressive symptomatol- 
gy and the presence of a positive family history whilst the 
rotective factors for a remitting course were a high CR and 
etter premorbid adjustment. 
The six-factor model included 36 items at baseline (26 

ANSS items and 10 MADRS items) and 34 items at follow- 
p (25 PANSS items and 9 MADRS items). The majority of 
tudies on the PANSS agreed that either four or five di- 
ensions describe the psychosis construct, with positive, 
egative, disorganisation, and affective symptom dimen- 
ions most frequently reported ( Potuzak et al., 2012 ) and 
ome studies reported an independent anxiety dimension 
 Cuesta et al., 2003 ; Allardyce et al., 2007 ). As depres- 
ive symptoms are common in patients with a FEP, with a 
eported prevalence from 7% to 75% in the different stud- 
es ( Sim et al., 2004 ), our study also included one mea- 
ure of depression (MADRS). Previous investigations of the 
ADRS structure have differed in research design (i.e. sam- 
les have included patients with a range of diagnoses) and 
nalytic strategy, constraining comparisons across studies 
 Quilty et al., 2013 ). The number of factors identified in lit- 
rature ranged from one-unidimensional ( Lobo et al., 2002 ; 
armody et al., 2006 ); two ( Rocca et al., 2002 ; Uher et al.,
008 ); three ( Suzuki et al., 2005 ; Ketharanathan et al., 
015 ); and up to four dimensions ( Williamson et al., 2006 ). 
lmost all studies with three or four factors found dimen- 
ions characterised by sadness/dysphoria/anhedonia, anx- 
ety and vegetative/somatic symptoms. Thus, the factors 
dentified in our study by the PCA of the PANSS and MADRS 
cales are essentially the same as those described in the ma- 
ority of other studies, namely positive, negative, disorgan- 
sed, depressive, anxiety and somatic. However, the com- 
onents do not have exactly the same composition at both 
imes of the evaluations. The instability of the PCA could 
xpress the role played by the phase of illness (Dollfus and 
etit, 1995). For example, at baseline the positive compo- 
ent included excitement, conceptual disorganization, sus- 
iciousness/persecution and lack of insight, but these items 
ppeared in disorganization component at follow-up. This 
esults can be due to the fact that after a first-episode, 
he positive symptoms tend to reduce, whereas follow-up 
tudies have suggested that after antipsychotic medication 
tabilization, negative symptoms tend to be stable and per- 
istent (Ventura et al., 2015; Mezquida et al., 2017 ). 
The six factors described above were used to conduct a 

luster analysis that allowed clinical subtypes of patients 
124 
ith FEP to be identified. Three distinct patient clusters 
ave been determined at baseline: the first cluster was 
haracterised by mild symptoms (39%), a second cluster 
ad negative and moderate symptoms (31%) and a third 
resented positive and severe symptoms (30%). Patients 
ith negative symptoms in comparison with those present- 
ng mild symptoms had higher DUP and doses of antipsy- 
hotics, worse premorbid adjustment, higher illness sever- 
ty and lower psychosocial functioning. These results are in 
ine with previous studies and confirm that a poor premorbid 
unctioning is associated with worse psychosocial function- 
ng ( White et al., 2009 ; Wunderink et al., 2020 ), and with
he severity of clinical presentation, especially for patients 
ith a FEP presenting negative symptoms ( Amoretti et al., 
016 ; Mezquida et al., 2017 ). Previous reports have also sup- 
orted the association between negative symptoms and DUP 
 Perkins et al., 2005 ). At 2-year follow-up, five subtypes 
f patients were derived: “minimal”, “mild”, “moderate”, 
negative and depressive” and “severe symptoms”. Patients 
ith minimal or mild symptoms had better premorbid ad- 
ustment, higher family cohesion and lower conflicts as well 
s more intellectual-cultural and active-recreational orien- 
ation, lower illness severity and greater functioning. An in- 
reasingly large number of studies have found an associa- 
ion between negative family environment and poor prog- 
osis in FEP patients ( Norman et al., 2005 ; Lee et al., 2013 ).
igher rates of negative family environmental styles are as- 
ociated with an increased likelihood of relapse (Wuerker, 
996; Butzlaff and Hooley, 1998 ). 
In the present article, four trajectories were identified, 

amely “excellent prognosis”, “remitting course”, “clini- 
al worsening” and “chronic course”. According to previous 
tudies, a significant number of people achieving symptom 

emission and recovery were found ( Van Os and Kapur, 2009 ; 
ustin et al., 2015 ) and a small but significant group also 
howed a deteriorating course (Rabinowitz et al., 2007). 
esults indicate that the majority of participants showed 
 general pattern of reduction of positive symptoms, in line 
ith previous literature ( Austin et al., 2015 ). However, pre- 
iously it has also been reported that negative symptoms 
ypically showed less variation during the ten years after 
he first episode ( Austin et al., 2015 ). On the contrary, in
ur study negative symptoms showed an important reduc- 
ion. These results could perhaps be explained by the dif- 
culty in detecting secondary negative symptoms caused 
y positive symptoms, depression, and/or extrapyramidal 
ymptoms amongst other factors, which could be present 
n our patients. These secondary symptoms represent a di- 
gnostic challenge, particularly in the early stages after a 
rst episode, when positive symptomatology predominates 
 Mezquida et al., 2017 ). 
Patients who presented a clinical worsening were char- 

cterised by having lower CPZ and higher depressive symp- 
oms at baseline, and more presence of family history. De- 
ression is significant in the prediction of transition to FEP, 
oor clinical outcomes, quality of life, and suicide ( Fusar- 
oli et al., 2014 ; Gardsjord et al., 2016 ). Similarly, a pos-
tive psychiatric family history was found to be associated 
ith worse outcome ( Esterberg and Compton, 2012 ). Con- 
rming previous studies, patients with a remitting course 
howed better premorbid adjustment and higher CR com- 
ared to those with a chronic course ( Mezquida et al., 2017 ;
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moretti et al., 2016 , 2018 , 2020). Thus, these results sug- 
est that prescribing higher doses of antipsychotics as well 
s addressing depressive symptomatology can help to pre- 
ent clinical worsening. Undoubtedly, there are risk fac- 
ors that cannot be changed, such as the presence of a 
ositive psychiatric family history. Nonetheless, more at- 
ention should be paid to these subgroup of FEP patients 
s they already present a higher risk of worse outcomes. 
ince a high CR and better premorbid adjustment rep- 
esented the protective factors for a remitting course in 
ur study, targeting older, less-educated, poor patients and 
heir families seems necessary. Similarly, in the comparison 
etween those patients who showed “minimal” or “mild”
ymptoms versus those who presented “negative and de- 
ressive” or “severe” symptoms at follow-up, differences 
merged in terms of premorbid adjustment, family expres- 
ion and active–recreational orientation. There were no dif- 
erences between the four trajectories in terms of alcohol 
r cannabis use. Although cannabis use has been shown to 
ncrease the risk of developing psychosis and is related to a 
oor prognosis, our study did not find this association. This 
ay be due to the fact that the age of initiation of cannabis 
se, the duration of cannabis use and cannabis patterns may 
lso play an important role (Forti et al., 2014) and were not 
valuated in this study. 
As a consequence, the findings of the present study high- 

ight that the symptom trajectories among patients with 
EP are heterogeneous ( Abdin et al., 2017 ) and should not 
e over-simplified. Psychopathology at the beginning of the 
pisode must be taken into account to understand the tra- 
ectory of each person in an attempt to develop tailored 
ntervention and personalised treatment strategies. For in- 
tance, different interventions should be applied to those 
atients presenting moderate symptoms at baseline and still 
uffering the same symptomatology at follow-up than that 
pplied to those experiencing mild symptoms at baseline 
nd ultimately presenting a worsening in the symptomatol- 
gy. Current staging models are based on the integration 
f clinical baseline information, such as psychopathological 
resentation at the early stages of psychosis, with trajecto- 
ies of the disease. Defining each patient’s characteristics, 
everity, and prognosis in a more precise and individualised 
ay might aid the clinical decision-making algorithm to de- 
ide which treatment is most effective at that specific stage 
n the basis of the patient’s characteristics ( Salagre et al., 
018 ). 
Some limitations have to be taken into consideration be- 

ore translating these findings into clinical practice. Firstly, 
 limitation of all CR studies evaluating psychiatric popula- 
ions is that there was no validated instrument to measure 
R so criteria established and replicated in previous studies 
ere followed. Indeed, the Cognitive Reserve Assessment 
cale in Health (CRASH) ( Amoretti et al., 2019 ) has been val- 
dated in 2019. It is the first tool to assess CR in patients with
evere mental illness. A second limitation is that no spe- 
ific scale was used to assess negative symptomatology, due 
o constraints associated with the PANSS scale ( Blanchard 
t al., 2011 ). Future studies making use of improved nega- 
ive symptom scales— such as the Brief Negative Symptom 

cale (BNSS) ( Kirkpatrick et al., 2011 ) or the Clinical As- 
essment Interview for Negative Symptoms (CAINS) ( Kring 
t al., 2013 )—might differentiate between primary and sec- 
125 
ndary negative symptoms ( Potuzak et al., 2012 ; Mezquida 
t al., 2017 ), which is an unmet need of current research on
EP. Thirdly, the retrospective assessment of the premor- 
id phase. While retrospective reports from patients about 
heir childhood and developmental adjustment may be sub- 
ect to recall bias, it has been shown that premorbid adjust- 
ent measured by PAS scale is related to important clinical 
eatures of the illness ( Rabinowitz et al., 2006 : Austin et al.,
015 ; Amoretti et al., 2020 ). It is important to note that
his is a naturalistic, multicentric and longitudinal study and 
hat there was no other way to collect this premorbid infor- 
ation. Finally, despite few patients were prescribed with 
igh doses of antipsychotics, according to a previous study 
y the same group assessing pharmacovigilance in the same 
ample of FEP patients, a total of 87.2% of the patients were 
eceiving adequate doses of antipsychotic, according to the 
ecommended dose range in the specifications of the prod- 
ct for Spain for the patient age ( Bioque et al., 2016 ). Due
o its naturalistic design and by the very nature of the sam- 
le included, some treatment prescription could be higher 
han dose recommended in prescribing guidelines. Nonethe- 
ess, these data provide a real-world point of view on the 
linical prescription in FEP patients on a country basis. 
In spite of its limitations, the strength of this study lies 

n the evaluation of FEP patients that represent quite an 
deal population for exploring the clinical expression of 
he core symptoms of psychoses. The inclusion of a well- 
haracterised and naturalistic sample of non-affective FEP, 
he longitudinal study design, the clinical assessment of 
oth symptoms and functioning, and the comprehensive and 
ophisticated statistical assessment used are the strengths 
f the present work, reporting clinically sound results that 
an be implemented in daily clinical practice. 
In conclusion, the adoption of a dimensional approach in 

EP might represent an advantage in clinical practice by 
roviding a more comprehensive description of the com- 
lexity of FEP psychopathology ( Tonna et al., 2019 ). This 
pproach might also allow for an improvement in the accu- 
acy of targeting therapeutic interventions. Not only posi- 
ive but also negative and depressive symptoms are common 
n patients with FEP and are highly involved in their clini- 
al trajectory. Thus, this study highlights the importance of 
ddressing depressive and negative symptoms, cognitive re- 
erve and premorbid adjustment in the early stages of psy- 
hosis. 
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