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Introduction:  Negative  symptoms  (NS)  include  asociality,  avolition,  anhedonia,  alogia,  and  blunted  affect
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and  are  linked  to  poor  prognosis.  It  has  been  suggested  that  they  reflect  two  different  factors:  diminished
expression  (EXP)  (blunted  affect  and alogia)  and  amotivation/pleasure  (MAP)  (anhedonia,  avolition,  aso-
ciality).  The  aim  of  this  article  was  to examine  potential  sex differences  among  first-episode  schizophrenia
(FES)  patients  and  analyze  sex-related  predictors  of two  NS symptoms  factors  (EXP  and  MAP)  and  func-
tional  outcome.
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Negative symptoms
Sex
Functional outcome

Material  and  methods:  Two  hundred  and  twenty-three  FES  (71  females  and  152  males)  were included  and
evaluated  at baseline,  six-months  and  one-year.  Repeated  measures  ANOVA  was  used  to  examine  the
effects  of time  and  sex  on  NS  and a multiple  linear  regression  backward  elimination  was  performed  to
predict  NS  factors  (MAP-EXP)  and functioning.
Results:  Females  showed  fewer  NS (p  =  0.031;  Cohen’s  d =  −0.312),  especially  those  related  to EXP
(p  = 0.024;  Cohen’s  d  = −0.326)  rather  than  MAP  (p =  0.086),  than  males.  In  both  male  and  female  group,
worse  premorbid  adjustment  and  higher  depressive  symptoms  made  a significant  contribution  to  the
presence of  higher  deficits  in  EXP  at one-year  follow-up,  while  positive  and  depressive  symptoms  pre-
dicted  alterations  in  MAP.  Finally,  in females,  lower  deficits  in  MAP  and  better  premorbid  adjustment
predicted  better  functioning  at one-year  follow-up  (R2 = 0.494;  p <  0.001),  while  only  higher  deficits  in
MAP predicted  worse  functioning  in  males  (R2 =  0.088;  p  = 0.012).
Conclusions:  Slightly  sex  differences  have  been  found  in this  study.  Our results  lead  us  to consider  that
early interventions  of  NS,  especially  those  focusing  on  motivation  and  pleasure  symptoms,  could  improve
functional  outcomes.
©  2023  The  Authors.  Published  by Elsevier  España,  S.L.U.  on behalf  of Sociedad  Española  de  Psiquiatrı́a  y
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The inclusion criteria were: (1) aged between 16 and 40 years at
Salud Mental

ntroduction

Schizophrenia is a complex and heterogeneous disorder with
ex differences in clinical, functional and cognitive manifestations.
evertheless, the nature of the relationship between sex-specific
nd clinical manifestations, cognitive impairment and functional
utcome still remains unclear.1 The usual course of schizophrenia
s marked by psychotic episodes with positive (delusions, hal-
ucinations) and negative symptoms (apathy, social withdrawal,
volition) as well as cognitive impairment, which may  result in
he individual suffering a functional disability.2 The accomplish-

ent of symptomatic and functional remission is one of the major
bjectives in early-stage interventions, as it is after presenting

 first-episode of schizophrenia (FES).3 Although the majority of
ES patients may  show an improvement in their symptomatology
fter antipsychotic treatment, many continue to have long-term
mpairments in functioning.4 It has been well-demonstrated that
nterventions at early stages of the illness – that is, at the onset of
ES – can improve subsequent outcomes. Thus, individuals with

 first-episode of psychosis constitute a key group for studying
he risk factors linked to the development of schizophrenia and
ther related disorders and its progression in terms of clinical out-
ome in later stages. Therefore, the early identification of clinical,
unctional and sociodemographic features may  be important in
dentifying subsets of patients with similar characteristics, facilitat-
ng personalized treatment approaches from the early stages of the
isease.

Negative symptoms have long been considered a core and
ndependent dimension, distinct from other aspects of the illness
e.g., positive, cognitive and motor symptoms).5 This symptoma-
ology is also highly predictive of poor psychosocial functional
utcomes6 and largely contributes to the burden that the disorder
oses on affected people, their relatives and society,7 suggesting

t should be a key treatment target. Unfortunately, both pharma-
ological and psychosocial interventions for negative symptoms
ave demonstrated limited effectiveness. To address this crit-

cal unmet therapeutic need, the National Institute of Mental
ealth (NIMH) sponsored a consensus development conference

o delineate research priorities for the field and stimulate treat-
ent development.8 One of the main conclusions of this meeting
as the nature of this symptomatology; instead of categorizing it

nto a single category, it was suggested that the negative symp-
oms construct is multidimensional, comprising 5 discrete domains

anhedonia, avolition, asociality, blunted affect, alogia) with at least
wo correlated factors creating a hierarchical structure consisting
f two higher-order dimensions: diminished expression (EXP) and

2

M).  This  is  an  open  access  article  under  the CC BY-NC-ND  license  (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

amotivation and pleasure (MAP), that have more basic subordinate
domains (EXP = blunted affect, alogia; MAP  = anhedonia, avolition,
asociality). Both factors may  represent separable treatment tar-
gets with distinct etiologies.9,10 In this way, identifying specific
dimensions that underline negative symptoms in early stages of
schizophrenia could improve the understanding and the treatment
of such invalidating symptomatology and its potential impact on
the psychosocial functional outcome as well as progression of the
illness.6

Related to sex-outcome differences in FES patients, studies have
found mixed results.11 In schizophrenia and related disorders,
sex differences have been observed in several clinical features;
it has been well-demonstrated that the outcome of schizophre-
nia is poorer in male than in female patients.11,12 Compared to
women, men  tend to show a higher incidence of the disorder,
an earlier age of onset, poorer premorbid adjustment, worse psy-
chosocial functioning and a more severe course of the disease.12

Specifically, although not all the studies found differences, most
of them found that regarding negative symptomatology, men  have
shown higher propensity to present these symptoms, especially in
social withdrawal and blunted or incongruent affects than female
patients, who  presented more affective symptoms,13 and in alogia
and avolition-apathy.14

The aims of the present study were (1) to explore sex differ-
ences among first-episode schizophrenia patients through one year
follow-up focusing on different outcome measures as clinical, with
a special focus on negative symptom dimensions, and psychoso-
cial functioning, and (2) to analyze clinical predictors of negative
dimensions and functional outcome, that is, motivation, pleasure,
and expression.

Material and methods

Sample

The sample of this study has been recruited though the
“2EPs Project”. It is a multicenter, coordinated, naturalistic, and
longitudinal follow-up study of three years’ duration. “2EPs”
included Spanish patients who  met  diagnosis of schizophrenia or
schizophreniform disorder with a first psychotic episode with less
than five years of evolution. All the information about the method-
ology of the “2EPs Project” can be found elsewhere.15
the first evaluation; (2) met  diagnostic criteria according to DSM-IV
for schizophrenia or schizophreniform disorder; (3) ability to speak
Spanish correctly; (4) signed informed consent; (5) have presented

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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 first episode psychosis (FEP) in the last 5 years and are currently
n remission according to Andreasen’s criteria.3 According to this
riteria, remission is achieved when the patient’s Positive and Neg-
tive Symptom Scale (PANSS) score is 3 or less (“mild” or better) in

 items, as representative of an impairment level consistent with
ymptomatic remission of illness. There is also a minimum period
f six months in which the symptoms severity must be maintained
nd the patient must not have relapsed after the episode. The exclu-
ion criteria were: (1) having experienced a brain trauma with loss
f consciousness; (2) an Intelligence Quotient (IQ) lower than 70
nd with significant difficulties or malfunctioning with adaptive
rocesses; and (3) somatic pathology with mental affectation.

This study was conducted in accordance with the ethical prin-
iples of the Declaration of Helsinki and adhered to Good Clinical
ractice guidelines. Ethics committees of all participating centers
pproved the current study. Each subject agreed to participate and
igned the informed consent before their inclusion.

ssessments

At baseline, patients performed a complete evaluation that
ncluded: structured interviews, clinical scales and premorbid
djustment scales. Clinical and functional scales were also admin-
stered every three months for three years. In case of relapse, a visit

as performed and the subject’s participation in the study was ter-
inated. For the current study, baseline, 6 months and one-year

ollow-up data was used (because a high percentage of subjects
ere lost to follow-up).

ociodemographic, clinical and substance use assessment
Sex, age and age at the onset of the illness were collected along

ith the duration of the untreated psychosis (DUP). DUP was cal-
ulated as the number of days between the first manifestations
f psychotic symptoms and the initiation of adequate treatment
or psychosis. Parental socioeconomic status (SES) was  determined
sing Hollingshead’s Two-Factor Index of Social Position.16 The
iagnosis was  confirmed using the Structured Clinical Interview
or Diagnostic and Statistical Manual of Mental Disorders (DSM)
SCID-I and II)17 or the Kiddie-Schedule for Affective Disorders
nd Schizophrenia (K-SADS)18 according to DSM-IV criteria. The
articipants at baseline were asked to report personal and family
istory of psychiatric disorders, namely affective and psychotic dis-
rders. A psychopathological assessment was carried out with the
panish versions of the following scales: maniac and depressive
ymptom severities were assessed using the Young Mania Rating
cale (YMRS)19 and the Montgomery–Asberg Depression Rating
cale (MADRS),20 respectively; and positive, negative, and general
ymptoms were assessed by the Positive and Negative Syndrome
cale (PANSS).21 On each scale, the items were summed to obtain

 total score. Higher scores indicate greater severity.
Although the PANSS is one of the most widely used mea-

ures of negative symptom severity, it has been well-demonstrated
hat it has several limitations; for instance, it was  not designed
o evaluate negative symptoms exclusively. Thus, we have also
sed the PANSS-Marder Factor Scores22 as it has more restric-
ive criteria to assess positive and negative symptomatology. The
um of the following items of the PANSS were used to calculate
he Positive Symptom Factor (PSF): delusions (P1), hallucinatory
ehavior (P3), grandiosity (P5), suspiciousness/persecution (P6),
tereotyped thinking (N7), somatic concerns (G1), unusual thought
ontent (G9) and lack of judgment and insight (G12); and for the
egative Symptom Factor (NSF): blunted affect (N1), emotional

ithdrawal (N2), poor rapport (N3), passive/apathetic social with-
rawal (N4), lack of spontaneity and conversation flow (N6), motor
etardation (G7) and active social avoidance (G16). This structure
as proved to be beneficial to obtain more specific information.23

3
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As previously commented, the literature revealed the existence
of two factors: EXP (diminished expression) and MAP  (amotiva-
tion and pleasure).9,24 Following a previous work which used the
PANSS,24 EXP factor was  calculated as the sum of the follow-
ing items of the PANSS: blunted affect (N1), poor rapport (N3),
lack of spontaneity and conversation flow (N6) and motor retar-
dation (G7), and MAP  factor with emotional withdrawal (N2),
passive/apathetic social withdrawal (N4) and active social avoid-
ance (G16).24

Antipsychotic mean doses were collected and converted
to chlorpromazine equivalents (CPZ) based on international
consensus.25 Drug abuse was assessed using the adaptation of
the multidimensional assessment tool European Addiction Severity
Index (EuropAsi).26

Functional assessment
The overall functional outcome was assessed by the Function-

ing Assessment Short Test (FAST)27 and the Global Assessment of
Functioning Scale (GAF).28 Higher scores of FAST indicate greater
disability, while higher scores on GAF correspond to better func-
tioning.

Premorbid adjustment and cognitive reserve
Premorbid adjustment, namely levels of functioning before the

onset of psychosis, was  assessed with The Premorbid Adjustment
Scale (PAS).29 The scale considers different life stages: childhood,
early adolescence, late adolescence, and adulthood. Only childhood
and early adolescence life periods have been taken into account
since they were the two time periods for which the answers of
all the participants were available. Higher scores indicate worse
premorbid adjustment.

To assess cognitive reserve (CR) the three most commonly pro-
posed proxy indicators of CR have been used30: (1) The estimated
premorbid IQ was calculated with the vocabulary subtest of the
Wechsler Adult Intelligence Scale (WAIS-III).31 (2) Education was
assessed taking into account the degree of schooling attained and
passed by the subject. (3) Lifetime participation in leisure, social
and physical activities was  assessed with the PAS scale (scholastic
performance) and the FAST scale, which allows us to assess spe-
cific life-domains such as interpersonal relationships and leisure
time. When patients were assessed, they had already experienced
a FES. For that reason, we could only estimate premorbid variables.
To summarize the information of the three main proxies of CR, a
Principal Components Analysis (PCA) was performed to create a
“Composite CR score” for each subject. Higher scores correspond to
better performance.

Data analysis

Demographic, clinical and functional sex differences were
examined using unpaired t-tests and Chi-square. A repeated mea-
sures ANOVA was used to examine the effects of time and sex on
negative symptoms. To explore which variables could predict MAP,
EXP or functioning at one-year follow-up three steps were under-
taken: (1) Candidate exploratory variables were selected carefully
taking into account their possible role in the prediction of neg-
ative symptom severity (focusing on total scores and on MAP
and EXP factors separately) and functioning (GAF) at one-year
follow-up. The potential predictors were: age, DUP, age at psy-
chosis onset, socioeconomic status, personal and family psychiatric
history, total scores of the PAS, cognitive reserve, Marder PANSS
positive factor score (PSF), depressive symptoms (MADRS), psy-

chosocial functioning (FAST), antipsychotic medication treatment,
and alcohol, cannabis and/or tobacco consumption at baseline and
lifetime cannabis use (all these variables from the baseline visit); (2)
General Linear Model (GLM) Univariate Analysis was performed to
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Table  1
Sex differences in sociodemographic, clinical and functional characteristics at baseline.

Female (n = 71) Male (n = 152) t/�2 Sig. Cohen’s d or Cramer’s V 95% CI

Age 26.77 ± 6.15 25.55 ± 5.96 1.411 0.160 0.203 [−0.080, 0.485]

Socioeconomic status (%) 3.639 0.602 0.128
High 6 (8.5) 8 (5.3)
Medium–high 4 (5.6) 8 (5.3)
Medium 7 (9.9) 13 (8.6)
Medium–low 22 (31) 45 (29.6)
Low 31 (43.7) 78 (51.3)
Missing value 1 (1.4) 0 (0)

Tobacco: yes, N (%) 29 (41) 87 (58) 5.444 0.014 OR = 1.969 [1.110, 3.491]
Cannabis: yes, N (%) 5 (7) 33 (22) 7.679 0.003 OR = 3.755 [1.398, 10.085]
Alcohol: yes, N (%) 32 (45) 70 (46) 0.032 0.487 OR = 1.053 [0.598, 1.856]
DUP  (days) 183.23 ± 396.29 199.58 ± 367.54 −0.292 0.771 −0.043 [−0.325, 0.238]
Age  of onset 25.58 ± 6.00 24.10 ± 5.63 1.708 0.089 0.257 [−0.025, 0.540]
Cognitive reserve 61.96 ± 7.05 60.32 ± 9.73 1.204 0.231 0.183 [−0.099, 0.465]
PAS  40.03 ± 18.30 49.22 ± 22.06 −2.993 0.003 −0.439 [−0.724, −0.154]
PANSS  positive 9.03 ± 2.90 9.55 ± 2.94 −1.246 0.214 −0.178 [−0.460, 0.105]
PANSS negative 12.69 ± 5.16 14.07 ± 5.00 −1.905 0.058 −0.273 [−0.556, 0.010]
PANSS  general 22.99 ± 6.26 24.96 ± 7.23 −1.980 0.049 −0.284 [−0.567, −0.001]
PANSS  total 44.70 ± 12.64 48.59 ± 13.15 −2.079 0.039 −0.300 [−0.583, −0.016]
PSF  11.08 ± 3.77 12.03 ± 3.80 −1.742 0.083 −0.251 [−0.533, 0.032]
NSF  12.58 ± 5.36 14.24 ± 5.31 −2.177 0.031 −0.312 [−0.595, −0.029]
EXP  7.03 ± 3.12 8.05 ± 3.13 −2.279 0.024 −0.326 [−0.610, −0.043]
MAP  5.55 ± 2.54 6.19 ± 2.61 −1.725 0.086 −0.247 [−0.530, 0.035]
YMRS  score 0.72 ± 1.99 1.20 ± 2.14 −1.615 0.108 −0.229 [−0.512, 0.053]
MADRS score 5.52 ± 5.33 6.93 ± 6.46 −1.598 0.111 −0.230 [−0.513, 0.052]
Chlorpromazine equivalents 228.73 ± 238.15 302.96 ± 291.74 −1.872 0.063 −0.269 [−0.552, 0.014]
GAF  71.04 ± 12.59 69.05 ± 14.35 0.992 0.322 0.144 [−0.138, 0.426]
FAST  19.01 ± 13.20 26.05 ± 18.30 −2.850 0.002 −0.418 [−0.702, −0.133]

Abbreviations:  DUP = Duration of Untreated Psychosis; PAS = Premorbid Adjustment Scale; PANSS = Positive and Negative Symptom Scale; PSF = Positive Symptoms Fac-
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or  of the PANSS; NSF = Negative Symptoms Factor of the PANSS; EXP = diminis
ADRS  = Montgomery–Asberg Depression Rating Scale; GAF = Global Assessment o
arked in bold.

xplore whether predictors differ between sexes (interaction term
etween sex and each potential predictors); and (3) To explore
hich of these factors could predict general negative symptom

everity and functioning at follow-up, significant predictors were
ncluded in a multiple linear regression model with backward
limination.

Data were analyzed using the Statistical Package for the Social
ciences (SPSS v25). All statistical tests were carried out two-tailed,
ith an alpha level of significance set at p ≤ 0.05.

esults

ociodemographic, clinical and functional characteristics of the
ample and sex differences

Of the 223 FEP patients participating in the study, 31.8%
n = 71) were females and 68.2% (n = 152) were males. Mean age
f onset was 26.77 ± 6.15 years for female and 25.55 ± 5.96 for
ale (p = 0.160). The mean DUP time was 196.95 days (28 weeks

pproximately), without differences between females and males.
aseline sex differences in sociodemographic, clinical and func-
ional characteristics are shown in Table 1. More males reported
obacco (p = 0.014) and cannabis (p = 0.003) use than females.
emales showed a significantly lower severity of general and
otal symptoms according to the PANSS (p = 0.049 and p = 0.039),
etter premorbid adjustment (p = 0.003) and greater functional-

ty measured by the FAST scale (p = 0.002), but not by the GAF

p = 0.322). Women  also showed fewer general negative symptoms
han men, as measured by NSF (p = 0.031, Cohen’s d = −0.312; 95%
I = [−0.595, −0.029]), while there was only a tendency to signi-
cation in negative symptoms measured by the PANSS negative

4

xpression; MAP  = amotivation and pleasure; YMRS = Young Mania Rating Scale;
tioning; FAST = Functioning Assessment Short Test. Significant differences (p < 0.05)

subscale (p = 0.058). Finally, regarding dimensions specific to neg-
ative symptoms, females showed significantly less expressivity
impairment (such as blunted affect or alogia) than males (p = 0.024;
Cohen’s d = −0.326; 95% CI = [−0.610, −0.043]), without differences
in motivation and pleasure disablement (e.g. anhedonia, avolition
or asociality) (p = 0.086). There were no differences between sex
groups in terms of age, SES, age of onset, alcohol use, positive, manic
and depressive symptoms, cognitive reserve and chlorpromazine
equivalents.

Those patients who  were assessed at follow-up (n = 120) were
indistinguishable from those who were not (n = 103) in terms
of sex, sociodemographic, clinical and functional characteristics,
except for positive symptoms measured by PSF (p = 0.045, Cohen’s
d = 0.275; 95% CI = [0.025, −2.064]), but not when they were mea-
sured by the PANSS positive subscale (p = 0.108). For more details,
see Supplementary Table 1.

Sex differences in negative symptoms course

Of the 71 females assessed at baseline, 51 were assessed at 6
months and 45 at one-year follow-up. 152 males were assessed
at baseline, 101 at 6 months and 75 at one-year follow-up. The
repeated measures ANOVA results indicate that the mean scores
for negative symptoms were significantly different across time
points for PANSS (p < 0.001, �p

2 = 0.118), NSF (p < 0.001, �p
2 = 0.140),

EXP (p < 0.001, �p
2 = 0.117) and MAP  (p < 0.001, �p

2 = 0.118), with
follow-up scores being significantly lower than baseline (see

Table 2). However, no significant interaction of time and sex was
found. Thus, there were significant time effects on all variables,
indicating an improvement for both sexes, with no difference
between them.
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Predictors of amotivation and pleasure (MAP) and diminished
expression (EXP) at one-year follow-up differentiating between
females and males

The baseline predictors of EXP at one-year follow-up with
an interaction by sex were: family psychiatric history, PAS, PSF,
MADRS, FAST and alcohol consumption (see Supplementary Table
2 for more details). The predictors of MAP  were PSF, MADRS, FAST,
tobacco use and alcohol consumption.

Predictors of EXP and MAP  in females and males are shown
in Table 3. Regarding females, premorbid adjustment (t = 2.679,
p = 0.011), and depressive symptoms (t = 2.926, p = 0.006) at base-
line made a significant contribution to the presence of higher
deficits in expressivity at one-year follow-up (F = 17.499, R2 = 0.593,
p < 0.001). Positive (t = 2.426, p = 0.020) and depressive (t = 2.205,
p = 0.033) symptoms predicted deficits in motivation and pleasure
at one-year follow-up (F = 9.056, R2 = 0.317, p = 0.001). In males,
worse premorbid adjustment (t = 3.498, p = 0.001), and higher
depressive symptoms (t = 3.113, p = 0.003) at baseline predicted
higher deficits in expression at one-year follow-up (F = 13.544,
R2 = 0.288, p < 0.001). Finally, positive (t = 2.254, p = 0.027) and
depressive (t = 4.218, p < 0.001) symptoms and alcohol consump-
tion (t = −2.363, p = 0.021) at baseline predicted greater amotivation
at one-year follow-up (F = 15.438, R2 = 0.398, p < 0.001).

Predictors of functioning

The predictors of functioning at follow-up (GAF) that differed
between the sexes with interaction terms were premorbid adjust-
ment (F = 2.066, p = 0.010, �p

2 = 0.820) and MAP  (F = 2.443, p = 0.003,
�p

2 = 0.303) (see Supplementary Table 3 for more details). The
regression model (see Table 4) showed that lower MAP  (t = −3.941,
p < 0.001) and better premorbid adjustment (t = −2.165, p = 0.037)
predicted better functioning in females at one-year follow-up
(F = 19.054, R2 = 0.494, p < 0.001). Regarding males, the strongest
predictor has proven to be the amotivation; higher deficits in
motivation and pleasure (t = −2.577, p = 0.012) predicted worse
functioning (F = 6.639, R2 = 0.088, p = 0.012).

Discussion

Four findings emerged from the present study. Firstly, females
showed lesser negative symptoms, especially those related to
expressiveness rather than amotivation, a better premorbid adjust-
ment and better psychosocial functioning than males. Secondly,
there were clinically relevant improvements in negative symptoms
in both groups through the first year after inclusion. Thirdly, in
both male and female group, worse premorbid adjustment (PAS)
and higher depressive symptoms made a significant contribution
to the presence of higher deficits in expression at one-year follow-
up, while positive and depressive symptoms predicted alterations
in motivation and pleasure. In males, alcohol consumption also
predicted deficits in motivation and pleasure at one-year follow-
up. Finally, in females, lower deficits in motivation and pleasure
and better premorbid adjustment predicted better functioning at
one-year follow-up, while only higher deficits in motivation and
pleasure predicted worse functioning in males.

Our results suggest that males showed more general negative
symptoms than women measured by NSF but there was  only a
tendency to signification when measured by the PANSS subscale.
Although PANSS is a widely used instrument for measuring symp-

tomatology in patients with schizophrenia, it seems that Marder’s
factor (NSF) has several aspects of improved content validity in
comparison to the original negative PANSS subscale.6,22 Factor ana-
lytic studies in PANSS found that two items (difficulty in abstract
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Table  3
Linear regression models for predictors of Motivation and Pleasure and Diminished expression at one-year follow-up in females and males.

Model Beta t Sig. R R2 Adjusted R2 SEE F Sig. Cohen’s f2

Females
Amotivation and pleasure

(Constant) 1.091 0.282 0.563 0.317 0.282 1.807 9.056 0.001 0.464
PSF  0.352 2.426 0.020
MADRS 0.320 2.205 0.033

Diminished expression
(Constant) 0.544 0.590 0.770 0.593 0.559 1.819 17.499 <0.001 1.457
PAS  0.345 2.679 0.011
PSF 0.205 1.720 0.094
MADRS 0.400 2.926 0.006

Males
Amotivation and pleasure

(Constant) 4.027 <0.001 0.631 0.398 0.372 1.883 15.438 <0.001 0.661
PSF  0.221 2.254 0.027
MADRS 0.418 4.218 <0.001
Alcohol −0.228 −2.363 0.021

Diminished expression
(Constant) 4.341 <0.001 0.537 0.288 0.267 2.582 13.544 <0.001 0.404
PAS  0.367 3.498 0.001
MADRS 0.327 3.113 0.003

Abbreviations:  SEE = standard errors of the estimates; PAS = Premorbid Adjustment Scale; PSF = Positive Symptoms Factor of the Positive and Negative Symptom Scale;
MADRS = Montgomery–Asberg Depression Rating Scale. Significant differences (p < 0.05) marked in bold.

Table 4
Linear regression models for predictors of functioning at one-year follow-up in females and males.

Model Beta t Sig. R R2 Adjusted R2 SEE F Sig. Cohen’s f2

Females
(Constant) 27.147 <0.001 0.703 0.494 0.468 8.910 19.054 <0.001 0.976
MAP  −0.517 −3.941 <0.001
PAS −0.284 −2.165 0.037

Males
(Constant) 18.039 <0.001 0.296 0.088 0.075 15.171 6.639 0.012 0.096
MAP  −0.296 −2.577 0.012
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bbreviations:  SEE = standard errors of the estimates; MAP  = Amotivation and pleasu
cale.  Significant differences (p < 0.05) marked in bold.

hinking (N5) and stereotyped thinking (N7)) should no longer be
onsidered part of the negative symptom domain.32,33 In addition,
emales showed less expressivity impairment than males (such as
at affect), without differences in motivation and pleasure severity
i.e., anhedonia, avolition or asociality) between both groups. These
esults are in accordance with previous literature.34 Moreover, as
xpected, in the present study females showed a better premorbid
djustment and greater functionality, which is also in accordance
ith previous studies.12,14 Finally, although sex differences in age

f onset is a replicated finding in the literature,35,36 in our study no
ignificant differences were found in this regard. There are other
tudies that found no gender differences in age of onset.37 It has
een hypothesized that differences in age of onset could depend
n the presence or absence of family history.12,38 In addition, it
hould be noted that this study does not have balanced samples.

The obtained results suggest that regardless of sex, patients
howed a reduction in the severity of negative symptomatology
t one-year follow-up. According to our results, a meta-analysis
evealed that negative symptoms decrease in almost all patients.39

oreover, a previous study of our group found a reduction in
he negative symptomatology one year after a FEP and that this
hange remained stable at two years.6 Thus, it seems that nega-
ive symptoms tend to be stable and persistent in the long-term,
ut can fluctuate in severity40 and can even improve in the early
tages.
As negative symptoms are not a homogeneous construct, when
omparing the predictors of MAP  and EXP between males and
emales, we found that, regardless of sex, premorbid adjustment
eems to be a good predictor of EXP, which is in accordance with

6

S = Premorbid Adjustment Scale; MADRS = Montgomery–Asberg Depression Rating

previous research that has shown a strong association between
premorbid adjustment and the course of negative symptoms.6,41

Moreover, in males, positive and depressive symptoms were pre-
dictors of greater amotivation.42 Regarding the predictors, in both
groups premorbid adjustment and depressive symptoms at base-
line made a significant contribution to the presence of higher
deficits in the area of expressiveness, while positive and depres-
sive symptoms predicted alterations in motivation and pleasure.
Thus, these results could suggest that implementing early and per-
sonalized interventions at the onset of the illness, that is, after a
first-episode, tailored to individual needs and paying special atten-
tion to the clinical and functional features that have been related
to severe outcomes may  help in their prognosis. However, further
studies are required to confirm these findings. Briefly, early inter-
ventions will differ in terms of the target, independently of sex.
Our results suggests that in those patients with worse premorbid
adjustment and depressive symptoms, interventions should be ori-
ented toward improving self-reflectivity, linguistic cohesion, and
cognitive symptoms.43 Meanwhile, in those patients with posi-
tive and depressive symptoms, interventions oriented to increase
cognitive control of positive emotions, as the Positive Emotions Pro-
gramme  for Schizophrenia (PEPS), could be suggested.44 The latter
it is a program designed to improve pleasure and motivation in
schizophrenia patients by targeting emotion regulation and cogni-
tive skills relevant to apathy and anhedonia.44 In general, without

taking sex or MAP/EXP into account, poor premorbid adjustment
in the early illness stage predict negative symptom severity at
follow-up.6 Thus, assessing premorbid adjustment and early inter-
ventions focused on treating negative symptoms is of paramount



 ING Model
S

S

i
t

d
p
f
a
H
t
i
c
s
a
t

a
t
A
s
F
s
a
s
p
t
s
n
c
t
p
t
s
s
l
b
w
i
t
a
p
C
l
f
e
s
t
c

v
n
p
l
e
c
a
s
h
t
o
o
m

tickets + hotel) for taking part in psychiatric meetings from Janssen-
Cilag, Rubió, Shire, Takeda, Shionogui, Bial, Medice and Eli-Lilly.
The Department of Psychiatry chaired by him received unrestricted
educational and research support from the following companies in
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mportance.38 Moreover, our study suggests that depressive symp-
oms should also be considered.

Finally, regarding psychosocial outcome prediction, in accor-
ance with the literature, lower negative symptoms6 and
remorbid adjustment predicted better functioning at one-year
ollow-up. It is well-known that negative symptoms account for

 large part of long-term disability and poor functional outcomes.
owever, the study of the impact of negative symptom factors,

aken as a multimodal construct, on functional outcome is of special
nterest. Our results showed that MAP  could predict psychoso-
ial functioning, but EXP could not, suggesting that symptoms
uch as anhedonia, avolition and asociality should be prioritized in
ssessment and focused on when developing early interventions
argeting psychosocial functioning in FEP.

This study has certain limitations which must be taken into
ccount. Firstly, no specific scale was used to assess negative symp-
omatology, due to constraints associated with the PANSS scale.
lthough it is one of the most widely used measures of negative
ymptom severity, we acknowledge that it has several limitations.
irstly, the PANSS scale was not designed to evaluate negative
ymptoms exclusively. Rather, it is a comprehensive scale for the
ssessment of psychopathology. Secondly, the PANSS can mea-
ure the two-correlated factor, but it was not designed for this
urpose either. Thirdly, it does not evaluate the anhedonia symp-
om. Future studies making use of newer and improved negative
ymptom scales may  be more appropriate for the evaluation of
egative symptoms, such as anhedonia and avolition, because they
apture both manifestations of the symptom, internal motiva-
ion and real world behavior. Also, due to a high percentage of
atients discontinued the study before the follow-up visit (par-
icularly due to they refused the re-evaluation), this resulted in a
mall sample size of women’s group. Because of this, some aspects
hould have been considered with caution in order to extrapo-
ate the present findings. Nevertheless, we analyzed the differences
etween patients who were assessed at follow-up and those who
ere only assessed at baseline and we found that they did not differ

n terms of sex, sociodemographic, clinical and functional charac-
eristics, except for positive symptoms measured by PSF. Finally,

 limitation present in all CR studies undertaken on a psychiatric
opulation is that as there is not yet a valid instrument to measure
R, criteria established and replicated in previous studies were fol-

owed. Finally, another potential limitation of the study is the short
ollow-up period and the small and unbalanced sample size. How-
ver, it is a naturalistic and multicentric study with a representative
ample of FES patients in a stable clinical phase recruited from
he whole Spanish territory. Furthermore, the sample is very well
haracterized because it includes different variables of interest.

In conclusion, clinical phenotypes in FES and its predictors can
ary slightly by sex. However, our study suggests that there are
o differential needs between men  and women nor sex-specific
ersonalized therapeutic strategies focused on NS. Our results

ead us to consider that early interventions of negative symptoms,
specially those focusing on motivation and pleasure symptoms,
ould improve functional outcomes. Due to the fact that the neg-
tive dimension constitutes one of the most impairing aspects of
chizophrenia, and since treatments for this symptomatology have
ad limited success to date, it might be worthy of further inves-
igation. A greater understanding of its impact on the functional
utcome will help to change this situation, giving way to the design
f longitudinal studies that focus on negative symptoms from a
ultidimensional approach.
7
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