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Abstract: Introduction: Negative symptoms (NS) include asociality, avolition, anhedonia, alogia,
and blunted affect 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, asociality). 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 functional outcome.
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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 predicted 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.

Suggested Reviewers: Susana Ochoa
sochoa@pssjd.org
Experta en diferencias de sexo

Alicia Valiente
avaliente@imim.es
Validó una escala de síntomas negativos

Opposed Reviewers:

Response to Reviewers: ANSWERS TO REVIEWERS
We thank the referees for carefully reading our manuscript and for the helpful
comments that will greatly improve it. We have tried to do our best to respond to the
points raised. As indicated below, we have checked all the general and specific
comments provided by the Referees and we have made the necessary changes in
accordance with the suggestions that they have made.

Reviewer nº1:

Thank you for inviting me to review this manuscript. The study aims to explore two
relevant factors to be considered in follow-up (one-year) functional outcome in first
episode of schizophrenia (FES) patients: sex and negative symptoms. This is a
relevant topic, explored in a representative group of 223 FES patient, and the results
are very interesting.

Response: Authors are grateful to the reviewer for his/her positive and encouraging
comments.

However, in reviewing the manuscript, major questions/concerns arose. Specifically:
1. I consider that the first sentence in the abstract, focused on the two factors which
specific factor analyses have (Kirkpatrick et al., Kring et al., Strauss et al.) linked to
negative symptoms (NS), introduces concepts so abruptly. In addition, at least the
acronym and MAP (for amotivation and pleasure) can be better presented.

Response: Thank you for your suggestion. Based on your comment, we have
reformulated and rewritten the abstract. We have tried to explain it in more detail,
taking into account the word limit.

2. The second aim has to be better posed: 2) To analyze sex-related clinical and
"others" predictors of two main negatives symptoms factors (EXP and MAP) and
functional outcome.

Response: We have made the suggested change.

3. The sentence about "severity of symptoms" in page 4 is not correct for "remission
criteria". Maybe adding "mild severity"?
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Response: We thank the reviewer for carefully reading this section and for this well
seen suggestion. We have followed the remission criteria proposed by Andreasen
(Remission in Schizophrenia: Proposed Criteria and Rationale for Consensus,
doi.org/10.1176/appi.ajp.162.3.441). “Specific items selected for consideration as
criteria for remission in schizophrenia were chosen to map the three dimensions of
psychopathology identified by factor analyses and the five criteria for schizophrenia
specified in DSM-IV (see Table 2 for details). With regard to severity, the working
group consensus defined a score of mild or less (Positive and Negative Syndrome
Scale item scores of ≤3; BPRS item scores of ≤3, using the 1–7 range for each item;
SAPS and SANS item scores of ≤2) simultaneously on all items as representative of an
impairment level consistent with symptomatic remission of illness. Given the long-term
course and intrinsic character of schizophrenia, the working group consensus defined
a period of 6 months as a minimum time threshold during which the aforementioned
symptom severity must be maintained to achieve remission.
 The same criteria has been used in other papers: “As PANSS scale provides ratings
investigating not only symptom severity per se but also functional impairment, a score
of “mild” or better (i.e. 3 points or less) at all eight “core” symptoms was considered
sufficiently representative of a level of impairment consistent with symptomatic
remission of the disorder [7].”
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3852933/)
However, we rephrased the sentence to make it more understandable and we have
pointed out that this referral criterion was based on Andreasen's criteria.

4. In page 5, review again how the acronyms for EXP and MAP are presented.

Response: Thanks for the suggestion, we have reviewed the acronyms in all
manuscript.

5. Data analyses is the weakest section. There is a rule about not including more than
10 variables in a regression analyses, and they should be selected attending
significance in groups comparisons not in correlations. I assume that these correlations
are those presented in Supplementary Tables 1, but it includes 16 variables not 17.
Please, review carefully the statistics approach and how this section is presented.

Response: We thank the reviewer by his/her comment. In Supplementary Table 1,
Negative Symptom Factor Score (NSF) was missing, and for that reason, there were
16 variables and not 17. However, based on your suggestion and on reviewer 2's
comment [In the analysis exploring predictors of MAP and EXP, or functioning using
multiple linear regression analysis, the authors conduct a sex-stratified analysis. In my
view, if one aim of the study is to explore sex differences when exploring predictors of
different outcomes, a better approach would be to conduct the analyses in the whole
sample and to explore whether predictors differ between sexes with interaction terms
including sex and each potential predictors. Only significant predictors might be
included in the final equation, but a sex by predictor interaction term allows to test
whether the association between the predictor and a particular outcome (e.g. MAP)
differs between men and women. With a sex-stratified analysis this is not really true,
and some significant findings in men or women might be influenced by differences in
the statistical power (larger sample for men)], we have performed new analyses.

6. The percentage of women (31%) is particularly low and the lack of differences in the
age of onset between FES women and men unusual. Could you explain why?

Response: We agree this right observation. As mentioned by Ochoa et al., (2011),
differences in age of onset are the most replicated finding in studies into gender
differences in schizophrenia (Ochoa et al., 2006). However, a number of studies found
no gender difference in the age of onset (Naqvi H et al., 2005). Some authors have
suggested that differences in age of onset appear to depend on the presence or
absence of family history, with no differences being found between men and women if
they had a family history (Albus et al., 1994; Häfner et al., 1998). Furthermore, we do
not have balanced samples size in our study. Thus, in this line, we have added it in the
discussion section.

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation



7. Considering that your statistical analyses approach as correct, the finding about
DUP, that is similar for both female and male FES patients (183 and 199 days
respectively), as a predictor for expressivity just in female is intriguing. I would
appreciate an interpretation of this result. In general, the literature uses to report
shorter DUP in women.

Response: Authors appreciate this comment and we agree that this finding was
surprising. In the literature, a longer DUP has been associated with worse treatment
response and poorer functional outcomes. However, its impact on negative symptom
severity remains unclear. These inconclusive results could be explained due to the fact
that some studies were with patients with early-stage disease and others with
late/chronic stages of the disease. It may also be attributable to not having taken into
account negative symptoms as a unidimensional construct rather than differentiated
subdomains as motivational and/or expressivity dimensions.                  In addition, the
small sample size in the women’s group makes us to interpret and take these findings
into consideration with caution.
Notwithstanding, as mentioned above, for the present reviewed manuscript, following
the referees’ suggestions, we have conducted new analyses and found that there is no
interaction of sex and DUP.

8. Cognitive Reserve doesn't show significant differences between groups and you
mention that it is a significant variable in linear regression models but I can't see this
table so I can't see how regression analyses for functional outcome were conducted.
Could you explain further?

Response: Thank you for your suggestion. As pointed previously, following reviewers’
suggestions, we have repeated some of the analyses. We have also included a new
Table (Table 4), with the results of the linear regression models for predictors of
functioning at one-year follow-up in women and men.

9. Table 2 with time variables in colons and female/male in lines would be more easy to
consult, particularly the lack of interaction time by group.

Response: We thank the referee for this suggestion. We have changed Table 2, with
time variables in colons and female/male in lines.

10. I would appreciate some discussion about the correlation of CPZ on both EXP and
MAP in female.

Response: Based on reviewer 2's comment [In the analysis exploring predictors of
MAP and EXP, or functioning using multiple linear regression analysis, the authors
conduct a sex-stratified analysis. In my view, if one aim of the study is to explore sex
differences when exploring predictors of different outcomes, a better approach would
be to conduct the analyses in the whole sample and to explore whether predictors
differ between sexes with interaction terms including sex and each potential predictors.
Only significant predictors might be included in the final equation, but a sex by
predictor interaction term allows to test whether the association between the predictor
and a particular outcome (e.g. MAP) differs between men and women. With a sex-
stratified analysis this is not really true, and some significant findings in men or women
might be influenced by differences in the statistical power (larger sample for men)], we
have performed new analyses, and no interactions of sex and CPZ on MAP and EXP
have been found.

11. The study has limitations by far more important than how CR has been measured.

Response: Thank you for your suggestion. We have added two important limitations: 1)
high percentage of patients discontinued; 2) small sample size of women’s group. In
addition, we have mentioned that because of this, some aspects should have been
considered with caution in order to extrapolate the present findings.
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Discussion section (page 10): “This study has certain limitations which must be taken
into account. Firstly, no specific scale was used to assess negative symptomatology,
due to constraints associated with the PANSS scale. Although it is one of the most
widely used measures of negative symptom severity, we acknowledge that it has
several limitations. Firstly, the PANSS scale was not designed to evaluate negative
symptoms exclusively. Rather, it is a comprehensive scale for the assessment of
psychopathology. Secondly, the PANSS can measure the two-correlated factor, but it
was not designed for this purpose either. Thirdly, it does not evaluate the anhedonia
symptom. Future studies making use of newer and improved negative symptom scales
may be more appropriate for the evaluation of negative symptoms, such as anhedonia
and avolition, because they capture both manifestations of the symptom, internal
motivation and real world behavior.  Also, due to a high percentage of patients
discontinued the study before the follow-up visit (particularly due to they refused the re-
evaluation), this resulted in a small sample size of women’s group. Because of this,
some aspects should have been considered with caution in order to extrapolate the
present findings. Nevertheless, we analysed the differences between patients who
were assessed at follow-up and those who were only assessed at baseline and we
found that they did not differ in terms of sex, sociodemographic, clinical and functional
characteristics, except for positive symptoms measured by PSF. Finally, a limitation
present in all CR studies undertaken on a psychiatric population is that as there is not
yet a valid instrument to measure CR, criteria established and replicated in previous
studies were followed. Finally, another potential limitation of the study is the short
follow-up period and the small and unbalanced sample size. However, it is a
naturalistic and multicentric study with a representative sample of FES patients in a
stable clinical phase recruited from the whole Spanish territory. Furthermore, the
sample is very well characterized because it includes different variables of interest.”

12. Figure 1 is very nice to be used in a poster or oral presentation but, in my opinion,
not to be included in a scientific manuscript. I find much more important to include the
table for predictors of functioning that you mention in 3.4 as Supplementary Table 2 but
it is not included. Furthermore, Figure 1 does not consider functioning, the main
outcome of your study attending the title.

Response: Thank you for the suggestion. We agree with this point. Following this
comment, we have removed the figure and included as Table 4 the linear regression
models for predictors of functioning at one-year follow-up in women and men.

13. The paper is well written but the abstract should be carefully revised/rewritten.

Response: Thank you. Based on your suggestion, we have reformulated and rewritten
the abstract.

The paper needs major revisions in order to be truly relevant to the debate and to
warrant to be published.

 
Reviewer nº2: This manuscript examines potential sex differences among first-episode
schizophrenia (FES) patients and analyses predictors of negative dimensions and
functioning at one-year follow-up for each sex. The manuscript is well written. Although
the authors found sex differences in several predictors, I have some concerns about
the statistical approach, particularly the sex-stratified analysis using multiple linear
regression for exploring predictors but not exploring potential sex interactions (see my
first comment below). I include several comments in order to improve the quality of the
manuscript:

Response: We are grateful to the referee for the time spent in reviewing this
manuscript and for the appreciated comments suggested.

1. In the analysis exploring predictors of MAP and EXP, or functioning using multiple
linear regression analysis, the authors conduct a sex-stratified analysis. In my view, if
one aim of the study is to explore sex differences when exploring predictors of different
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outcomes, a better approach would be to conduct the analyses in the whole sample
and to explore whether predictors differ between sexes with interaction terms including
sex and each potential predictors. Only significant predictors might be included in the
final equation, but a sex by predictor interaction term allows to test whether the
association between the predictor and a particular outcome (e.g. MAP) differs between
men and women. With a sex-stratified analysis this is not really true, and some
significant findings in men or women might be influenced by differences in the
statistical power (larger sample for men).

Response: Many thanks for your suggestion. Based on your comment we have turned
the analyses around. Data analysis, results and discussion sections were modified
according to these new analyses.

2. Page 4, line 28-29. FEP is introduced for the first time with an abbreviation. Please
include the full description for first episode psychosis for the first time.

Response: Thank you. We have spelled out the abbreviation, and we have checked all
the acronyms through the manuscript

3. Page 7, lines 30-33. The authors state that "the time x sex interaction effect indicate
that the mean scores for negative symptoms were significantly different across time
points for PANSS (p<0.001, ηp2=0.118), NSF (p<0.001, ηp2=0.140), EXP (p<0.001,
ηp2=0.117) and MAP (p<0.001, ηp2=0.118),…" However, when looking at Table 2, the
time x sex interaction is not significant. Please revise if the sentence is ok. If I
understood well, the significant interaction term is between sex and each psychometric
scale (PANSS, NSF, EXP, MAP). This interaction means that these scales differ
between sexes (as already shown in univariate analysis). As the interaction term time x
sex is non-significant, the pattern over time (changes in psychometric scale) is similar
in men and women.

Response: We are in full agreement and we thank the reviewer for this comment.
Although we indicated at the end of the paragraph that "no significant interaction of
time and sex was found", we agree with the reviewer that the sentence is not clear. For
this reason, we have reworded it as follows: “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 for the main effect of our within-groups factor (time) and the
time x sex interaction effect indicate that the mean scores for negative symptoms were
significantly different across time points for PANSS (p<0.001, ηp2=0.118), NSF
(p<0.001, ηp2=0.140), EXP (p<0.001, ηp2=0.117) and MAP (p<0.001, ηp2=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.”

4. In the supplementary material, correlation analyses (Tables SM 1 and SM 2) include
45 women and 75 men. However, in the baseline sample Ns were 71 women and 152
men. Please revise if numbers are correct. If the numbers are correct and the smaller
numbers of supplementary tables are explained by drop-outs, the authors should
specify the number of patients that have been lost at follow-up and comment it on the
Discussion section (it would mean a high proportion of dropouts, about 50% of men
and 40% of women). This needs to be also discussed as a limitation about the
representativeness of the findings of the study.

Response: We agree with the reviewer. Based on your suggestion, we have performed
analyses in order to identify differences between patients who were assessed at follow-
up and those who were only assessed at baseline and we found that they did not differ
in terms of sex, sociodemographic, clinical and functional characteristics, except for
positive symptoms measured by PSF. We have elaborated a little further on this:
-Supplementary Table 1
-Results (3.1. Sociodemographic, clinical and functional characteristics of the sample
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and sex differences): 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
measured by the PANSS positive subscale (p= 0.108). For more details, see
Supplementary Table 1.
-       Discussion: This study has certain limitations which must be taken into account.
Firstly, no specific scale was used to assess negative symptomatology, due to
constraints associated with the PANSS scale. Although it is one of the most widely
used measures of negative symptom severity, we acknowledge that it has several
limitations. Firstly, the PANSS scale was not designed to evaluate negative symptoms
exclusively. Rather, it is a comprehensive scale for the assessment of
psychopathology. Secondly, the PANSS can measure the two-correlated factor, but it
was not designed for this purpose either. Thirdly, it does not evaluate the anhedonia
symptom. Future studies making use of newer and improved negative symptom scales
may be more appropriate for the evaluation of negative symptoms, such as anhedonia
and avolition, because they capture both manifestations of the symptom, internal
motivation and real world behavior.  Also, due to a high percentage of patients
discontinued the study before the follow-up visit (particularly due to they refused the re-
evaluation), this resulted in a small sample size of women’s group. Because of this,
some aspects should have been considered with caution in order to extrapolate the
present findings. Nevertheless, we analysed the differences between patients who
were assessed at follow-up and those who were only assessed at baseline and we
found that they did not differ in terms of sex, sociodemographic, clinical and functional
characteristics, except for positive symptoms measured by PSF. Finally, a limitation
present in all CR studies undertaken on a psychiatric population is that as there is not
yet a valid instrument to measure CR, criteria established and replicated in previous
studies were followed. Finally, another potential limitation of the study is the short
follow-up period and the small and unbalanced sample size. However, it is a
naturalistic and multicentric study with a representative sample of FES patients in a
stable clinical phase recruited from the whole Spanish territory. Furthermore, the
sample is very well characterized because it includes different var
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March 17th, 2023 

Prof. Eduard Vieta 
 Bipolar and Depressive Disorders Unit, 

Institute of Neuroscience,  
University of Barcelona,  

IDIBAPS CIBERSAM 
Hospital Clínic de Barcelona, 170 Villarroel st, 12-0, 

08036 Barcelona, Catalonia (Spain) 
  

 

 

Dear Prof. Crespo-Facorro, 

Thank you very much for the opportunity to resubmit the manuscript ‘Negative 

symptoms and sex differences in first episode schizophrenia: what’s their role in the 

functional outcome? A longitudinal study’. Please, see attached this new version, including 

additional data, new information, text edition and the answers to all the questions raised by 

the reviewers. 

Here follows our response, point by point, to all the comments and concerns addressed. We 

are very grateful to the reviewers for their positive criticisms and comments. In our opinion, all 

these changes have significantly increased the quality of the resulting manuscript. We hope 

that this version is now acceptable for publication in the Journal. 

Sincerely, 

Eduard 

 

Prof Eduard Vieta, M.D., Ph.D. 

  

Cover letter



ANSWERS TO REVIEWERS 

We thank the referees for carefully reading our manuscript and for the helpful comments that 

will greatly improve it. We have tried to do our best to respond to the points raised. As indicated 

below, we have checked all the general and specific comments provided by the Referees and we 

have made the necessary changes in accordance with the suggestions that they have made.  

 

Reviewer nº1: 

Thank you for inviting me to review this manuscript. The study aims to explore two relevant 

factors to be considered in follow-up (one-year) functional outcome in first episode of 

schizophrenia (FES) patients: sex and negative symptoms. This is a relevant topic, explored in 

a representative group of 223 FES patient, and the results are very interesting.  

Response: Authors are grateful to the reviewer for his/her positive and encouraging comments. 

However, in reviewing the manuscript, major questions/concerns arose. Specifically: 

 

1. I consider that the first sentence in the abstract, focused on the two factors which specific 

factor analyses have (Kirkpatrick et al., Kring et al., Strauss et al.) linked to negative symptoms 

(NS), introduces concepts so abruptly. In addition, at least the acronym and MAP (for 

amotivation and pleasure) can be better presented. 

Response: Thank you for your suggestion. Based on your comment, we have reformulated and 

rewritten the abstract. We have tried to explain it in more detail, taking into account the word 

limit. 

 

2. The second aim has to be better posed: 2) To analyze sex-related clinical and "others" 

predictors of two main negatives symptoms factors (EXP and MAP) and functional outcome. 

Response: We have made the suggested change.  

 

3. The sentence about "severity of symptoms" in page 4 is not correct for "remission criteria". 

Maybe adding "mild severity"? 

Response: We thank the reviewer for carefully reading this section and for this well seen 

suggestion. We have followed the remission criteria proposed by Andreasen (Remission in 

Schizophrenia: Proposed Criteria and Rationale for Consensus, 

doi.org/10.1176/appi.ajp.162.3.441). “Specific items selected for consideration as criteria for 

remission in schizophrenia were chosen to map the three dimensions of psychopathology 

identified by factor analyses and the five criteria for schizophrenia specified in DSM-IV (see Table 

2 for details). With regard to severity, the working group consensus defined a score of mild or 

less (Positive and Negative Syndrome Scale item scores of ≤3; BPRS item scores of ≤3, using the 

1–7 range for each item; SAPS and SANS item scores of ≤2) simultaneously on all items as 

representative of an impairment level consistent with symptomatic remission of illness. Given 

https://doi.org/10.1176/appi.ajp.162.3.441
https://ajp.psychiatryonline.org/doi/10.1176/appi.ajp.162.3.441?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed#t2
https://ajp.psychiatryonline.org/doi/10.1176/appi.ajp.162.3.441?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed#t2


the long-term course and intrinsic character of schizophrenia, the working group consensus 

defined a period of 6 months as a minimum time threshold during which the aforementioned 

symptom severity must be maintained to achieve remission.  

The same criteria has been used in other papers: “As PANSS scale provides ratings investigating 

not only symptom severity per se but also functional impairment, a score of “mild” or better (i.e. 

3 points or less) at all eight “core” symptoms was considered sufficiently representative of a 

level of impairment consistent with symptomatic remission of the disorder [7].” 

(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3852933/) 

However, we rephrased the sentence to make it more understandable and we have pointed out 

that this referral criterion was based on Andreasen's criteria. 

 

4. In page 5, review again how the acronyms for EXP and MAP are presented. 

Response: Thanks for the suggestion, we have reviewed the acronyms in all manuscript.  

 

5. Data analyses is the weakest section. There is a rule about not including more than 10 

variables in a regression analyses, and they should be selected attending significance in groups 

comparisons not in correlations. I assume that these correlations are those presented in 

Supplementary Tables 1, but it includes 16 variables not 17. Please, review carefully the 

statistics approach and how this section is presented. 

Response: We thank the reviewer by his/her comment. In Supplementary Table 1, Negative 

Symptom Factor Score (NSF) was missing, and for that reason, there were 16 variables and not 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3852933/#B7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3852933/


17. However, based on your suggestion and on reviewer 2's comment [In the analysis exploring 

predictors of MAP and EXP, or functioning using multiple linear regression analysis, the authors 

conduct a sex-stratified analysis. In my view, if one aim of the study is to explore sex differences 

when exploring predictors of different outcomes, a better approach would be to conduct the 

analyses in the whole sample and to explore whether predictors differ between sexes with 

interaction terms including sex and each potential predictors. Only significant predictors might 

be included in the final equation, but a sex by predictor interaction term allows to test whether 

the association between the predictor and a particular outcome (e.g. MAP) differs between men 

and women. With a sex-stratified analysis this is not really true, and some significant findings in 

men or women might be influenced by differences in the statistical power (larger sample for 

men)], we have performed new analyses. 

 

6. The percentage of women (31%) is particularly low and the lack of differences in the age of 

onset between FES women and men unusual. Could you explain why? 

Response: We agree this right observation. As mentioned by Ochoa et al., (2011), differences in 

age of onset are the most replicated finding in studies into gender differences in schizophrenia 

(Ochoa et al., 2006). However, a number of studies found no gender difference in the age of 

onset (Naqvi H et al., 2005). Some authors have suggested that differences in age of onset 

appear to depend on the presence or absence of family history, with no differences being found 

between men and women if they had a family history (Albus et al., 1994; Häfner et al., 1998). 

Furthermore, we do not have balanced samples size in our study. Thus, in this line, we have 

added it in the discussion section.  

 

7. Considering that your statistical analyses approach as correct, the finding about DUP, that 

is similar for both female and male FES patients (183 and 199 days respectively), as a predictor 

for expressivity just in female is intriguing. I would appreciate an interpretation of this result. 

In general, the literature uses to report shorter DUP in women. 

Response: Authors appreciate this comment and we agree that this finding was surprising. In 

the literature, a longer DUP has been associated with worse treatment response and poorer 

functional outcomes. However, its impact on negative symptom severity remains unclear. These 

inconclusive results could be explained due to the fact that some studies were with patients 

with early-stage disease and others with late/chronic stages of the disease. It may also be 

attributable to not having taken into account negative symptoms as a unidimensional construct 

rather than differentiated subdomains as motivational and/or expressivity dimensions.                  In 

addition, the small sample size in the women’s group makes us to interpret and take these 

findings into consideration with caution. 

Notwithstanding, as mentioned above, for the present reviewed manuscript, following the 

referees’ suggestions, we have conducted new analyses and found that there is no interaction 

of sex and DUP.  



 

8. Cognitive Reserve doesn't show significant differences between groups and you mention 

that it is a significant variable in linear regression models but I can't see this table so I can't 

see how regression analyses for functional outcome were conducted. Could you explain 

further? 

Response: Thank you for your suggestion. As pointed previously, following reviewers’ 

suggestions, we have repeated some of the analyses. We have also included a new Table (Table 

4), with the results of the linear regression models for predictors of functioning at one-year 

follow-up in women and men.  

 

9. Table 2 with time variables in colons and female/male in lines would be more easy to 

consult, particularly the lack of interaction time by group. 

Response: We thank the referee for this suggestion. We have changed Table 2, with time 

variables in colons and female/male in lines. 

 

10. I would appreciate some discussion about the correlation of CPZ on both EXP and MAP in 

female. 

Response: Based on reviewer 2's comment [In the analysis exploring predictors of MAP and EXP, 

or functioning using multiple linear regression analysis, the authors conduct a sex-stratified 

analysis. In my view, if one aim of the study is to explore sex differences when exploring 

predictors of different outcomes, a better approach would be to conduct the analyses in the 

whole sample and to explore whether predictors differ between sexes with interaction terms 

including sex and each potential predictors. Only significant predictors might be included in the 

final equation, but a sex by predictor interaction term allows to test whether the association 

between the predictor and a particular outcome (e.g. MAP) differs between men and women. 

With a sex-stratified analysis this is not really true, and some significant findings in men or 

women might be influenced by differences in the statistical power (larger sample for men)], we 

have performed new analyses, and no interactions of sex and CPZ on MAP and EXP have been 

found. 

 

11. The study has limitations by far more important than how CR has been measured. 

Response: Thank you for your suggestion. We have added two important limitations: 1) high 

percentage of patients discontinued; 2) small sample size of women’s group. In addition, we 

have mentioned that because of this, some aspects should have been considered with caution 

in order to extrapolate the present findings. 

Discussion section (page 10): “This study has certain limitations which must be taken into 

account. Firstly, no specific scale was used to assess negative symptomatology, due to 



constraints associated with the PANSS scale. Although it is one of the most widely used measures 

of negative symptom severity, we acknowledge that it has several limitations. Firstly, the PANSS 

scale was not designed to evaluate negative symptoms exclusively. Rather, it is a comprehensive 

scale for the assessment of psychopathology. Secondly, the PANSS can measure the two-

correlated factor, but it was not designed for this purpose either. Thirdly, it does not evaluate 

the anhedonia symptom. Future studies making use of newer and improved negative symptom 

scales may be more appropriate for the evaluation of negative symptoms, such as anhedonia 

and avolition, because they capture both manifestations of the symptom, internal motivation 

and real world behavior.  Also, due to a high percentage of patients discontinued the study 

before the follow-up visit (particularly due to they refused the re-evaluation), this resulted in a 

small sample size of women’s group. Because of this, some aspects should have been considered 

with caution in order to extrapolate the present findings. Nevertheless, we analysed the 

differences between patients who were assessed at follow-up and those who were only 

assessed at baseline and we found that they did not differ in terms of sex, sociodemographic, 

clinical and functional characteristics, except for positive symptoms measured by PSF. Finally, a 

limitation present in all CR studies undertaken on a psychiatric population is that as there is not 

yet a valid instrument to measure CR, criteria established and replicated in previous studies were 

followed. Finally, another potential limitation of the study is the short follow-up period and the 

small and unbalanced sample size. However, it is a naturalistic and multicentric study with a 

representative sample of FES patients in a stable clinical phase recruited from the whole Spanish 

territory. Furthermore, the sample is very well characterized because it includes different 

variables of interest.” 

 

12. Figure 1 is very nice to be used in a poster or oral presentation but, in my opinion, not to 

be included in a scientific manuscript. I find much more important to include the table for 

predictors of functioning that you mention in 3.4 as Supplementary Table 2 but it is not 

included. Furthermore, Figure 1 does not consider functioning, the main outcome of your 

study attending the title. 

Response: Thank you for the suggestion. We agree with this point. Following this comment, we 

have removed the figure and included as Table 4 the linear regression models for predictors of 

functioning at one-year follow-up in women and men. 

 

13. The paper is well written but the abstract should be carefully revised/rewritten. 

Response: Thank you. Based on your suggestion, we have reformulated and rewritten the 

abstract. 

The paper needs major revisions in order to be truly relevant to the debate and to warrant to 

be published. 

 

 

  



Reviewer nº2: This manuscript examines potential sex differences among first-episode 

schizophrenia (FES) patients and analyses predictors of negative dimensions and functioning 

at one-year follow-up for each sex. The manuscript is well written. Although the authors found 

sex differences in several predictors, I have some concerns about the statistical approach, 

particularly the sex-stratified analysis using multiple linear regression for exploring predictors 

but not exploring potential sex interactions (see my first comment below). I include several 

comments in order to improve the quality of the manuscript: 

Response: We are grateful to the referee for the time spent in reviewing this manuscript and 

for the appreciated comments suggested. 

1. In the analysis exploring predictors of MAP and EXP, or functioning using multiple linear 

regression analysis, the authors conduct a sex-stratified analysis. In my view, if one aim of the 

study is to explore sex differences when exploring predictors of different outcomes, a better 

approach would be to conduct the analyses in the whole sample and to explore whether 

predictors differ between sexes with interaction terms including sex and each potential 

predictors. Only significant predictors might be included in the final equation, but a sex by 

predictor interaction term allows to test whether the association between the predictor and 

a particular outcome (e.g. MAP) differs between men and women. With a sex-stratified 

analysis this is not really true, and some significant findings in men or women might be 

influenced by differences in the statistical power (larger sample for men). 

Response: Many thanks for your suggestion. Based on your comment we have turned the 

analyses around. Data analysis, results and discussion sections were modified according to these 

new analyses.  

 

2. Page 4, line 28-29. FEP is introduced for the first time with an abbreviation. Please include 

the full description for first episode psychosis for the first time. 

Response: Thank you. We have spelled out the abbreviation, and we have checked all the 

acronyms through the manuscript  

 

3. Page 7, lines 30-33. The authors state that "the time x sex interaction effect indicate that 

the mean scores for negative symptoms were significantly different across time points for 

PANSS (p<0.001, ηp2=0.118), NSF (p<0.001, ηp2=0.140), EXP (p<0.001, ηp2=0.117) and MAP 

(p<0.001, ηp2=0.118),…" However, when looking at Table 2, the time x sex interaction is not 

significant. Please revise if the sentence is ok. If I understood well, the significant interaction 

term is between sex and each psychometric scale (PANSS, NSF, EXP, MAP). This interaction 

means that these scales differ between sexes (as already shown in univariate analysis). As the 

interaction term time x sex is non-significant, the pattern over time (changes in psychometric 

scale) is similar in men and women. 

Response: We are in full agreement and we thank the reviewer for this comment. Although we 

indicated at the end of the paragraph that "no significant interaction of time and sex was found", 

we agree with the reviewer that the sentence is not clear. For this reason, we have reworded it 



as follows: “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 for the main effect of our within-groups factor (time) 

and the time x sex interaction effect indicate that the mean scores for negative symptoms were 

significantly different across time points for PANSS (p<0.001, ηp
2=0.118), NSF (p<0.001, 

ηp
2=0.140), EXP (p<0.001, ηp

2=0.117) and MAP (p<0.001, ηp
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.” 

 

4. In the supplementary material, correlation analyses (Tables SM 1 and SM 2) include 45 

women and 75 men. However, in the baseline sample Ns were 71 women and 152 men. Please 

revise if numbers are correct. If the numbers are correct and the smaller numbers of 

supplementary tables are explained by drop-outs, the authors should specify the number of 

patients that have been lost at follow-up and comment it on the Discussion section (it would 

mean a high proportion of dropouts, about 50% of men and 40% of women). This needs to be 

also discussed as a limitation about the representativeness of the findings of the study. 

Response: We agree with the reviewer. Based on your suggestion, we have performed analyses 

in order to identify differences between patients who were assessed at follow-up and those who 

were only assessed at baseline and we found that they did not differ in terms of sex, 

sociodemographic, clinical and functional characteristics, except for positive symptoms 

measured by PSF. We have elaborated a little further on this: 

- Supplementary Table 1 

- Results (3.1. Sociodemographic, clinical and functional characteristics of the sample and sex 

differences): 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 measured by the PANSS positive subscale 

(p= 0.108). For more details, see Supplementary Table 1.  

- Discussion: This study has certain limitations which must be taken into account. Firstly, no 

specific scale was used to assess negative symptomatology, due to constraints associated 

with the PANSS scale. Although it is one of the most widely used measures of negative 

symptom severity, we acknowledge that it has several limitations. Firstly, the PANSS scale 

was not designed to evaluate negative symptoms exclusively. Rather, it is a comprehensive 

scale for the assessment of psychopathology. Secondly, the PANSS can measure the two-

correlated factor, but it was not designed for this purpose either. Thirdly, it does not evaluate 

the anhedonia symptom. Future studies making use of newer and improved negative 

symptom scales may be more appropriate for the evaluation of negative symptoms, such as 

anhedonia and avolition, because they capture both manifestations of the symptom, internal 

motivation and real world behavior.  Also, due to a high percentage of patients discontinued 

the study before the follow-up visit (particularly due to they refused the re-evaluation), this 

resulted in a small sample size of women’s group. Because of this, some aspects should have 

been considered with caution in order to extrapolate the present findings. Nevertheless, we 



analysed the differences between patients who were assessed at follow-up and those who 

were only assessed at baseline and we found that they did not differ in terms of sex, 

sociodemographic, clinical and functional characteristics, except for positive symptoms 

measured by PSF. Finally, a limitation present in all CR studies undertaken on a psychiatric 

population is that as there is not yet a valid instrument to measure CR, criteria established 

and replicated in previous studies were followed. Finally, another potential limitation of the 

study is the short follow-up period and the small and unbalanced sample size. However, it is 

a naturalistic and multicentric study with a representative sample of FES patients in a stable 

clinical phase recruited from the whole Spanish territory. Furthermore, the sample is very 

well characterized because it includes different variables of interest. 
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Title: Negative symptoms and sex differences in first episode schizophrenia: what’s their role in 

the functional outcome? A longitudinal study  

Abstract 

Introduction: Negative symptoms (NS) include asociality, avolition, anhedonia, alogia, and 

blunted affect and are linked to poor prognosis. It has been suggested that they  and reflect two 

different factors: diminished expression (EXP) (blunted affect and alogia) and 

amotivation/pleasure (MAP) (anhedonia, avolition, asociality). The aim of this article was to 

examine potential sex differences among first-episode schizophrenia (FES) patients and analyze 

sex-related predictors of two main NS factors (EXP and MAP) and functional outcomepredictors 

of negative dimensions and functioning at one-year follow-up for each sex. 

Material and Methods: Two hundred and twenty-three FES (71 females and 152 males) in 

clinical remission 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; 95% CI=[-0.595, -0.029]), 

especially those related to expressiveness EXP (p=0.024; Cohen’s d=-0.326; 95% CI=[-0.610, -

0.043]) rather than amotivation 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 predicted alterations in MAP. In females, duration of untreated psychosis, baseline 

negative and positive symptoms and functioning significantly contributed to the presence of 

higher deficits in EXP at one-year (R2=0.783, p<0.001), while premorbid adjustment was the only 

predictor for deficits in MAP (R2=0.270, p<0.001). In males, baseline NS predicted higher deficits 

in EXP at one-year (R2=0.369, p<0.001), and premorbid adjustment, negative and depressive 

symptoms predicted greater MAP (R2=0.479, p<0.001). 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).in females, lower alterations in EXP and higher cognitive reserve predicted 

better functioning at one-year, while higher depressive symptoms predicted worse functioning 

in males. 

Conclusions: Slightly Notable sex differences have been found in this study. Thus,Our results 

lead us to consider that early interventions of NS, especially those focusing on motivation and 

pleasure symptoms, could improve functional outcomes. differential needs between men and 

women and sex-specific personalized therapeutic strategies focused on NS should be considered 

in early intervention services. 
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First-episode of psychosis; Schizophrenia; Negative symptoms; Sex; Functional outcome 
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Título: Síntomas negativos y diferencias de sexo el primer episodio de esquizofrenia: ¿cuál es su 

papel en el resultado funcional? Un estudio longitudinal  

Resumen 

Introducción: Los síntomas negativos (SN) incluyen la asocialidad, la avolición, la anhedonia, la 

alogia y el afecto embotado y están relacionados con un mal pronóstico. Se ha sugerido que  y 

reflejan dos factores: la disminución de la expresión (EXP) (afecto embotado y alogia) y la 

amotivación/placer (MAP) (anhedonia, avolición, asocialidad). El objetivo de este artículo fue 

examinar las posibles diferencias de sexo entre los pacientes con un primer episodio de 

esquizofrenia (FES) y analizar los predictores relacionados con el sexo de  de las dimensiones 

negativas (EXP y MAP) y del funcionamiento al año de seguimiento para cada sexo. 

Material y métodos: Se incluyeron 223 FES (71 mujeres y 152 hombres) en remisión clínica y 

que fueron se evaluadrosn al inicio, a los seis meses y al año. Se utilizó un ANOVA de medidas 

repetidas para examinar los efectos del tiempo y el sexo sobre el SN y se realizó una regresión 

lineal múltiple (eliminación hacia atrás) para predecir los factores MAP-EXP y el funcionamiento. 

Resultados: Las mujeres mostraron menos SN que los hombres (p=0.,031; d de Cohen=-0,.312; 

IC 95%=[-0,595, -0,029]), especialmente las relacionadas con la expresividad EXP (p=0.,024; d de 

Cohen=-0.,326; IC 95%=[-0,610, -0,043]) más que con la amotivación MAP (p=0,086). En ambos 

sexos un peor ajuste premórbido y una mayor sintomatología depresiva contribuyeron 

significativamente a la presencia de mayores déficits en la EXP al año de seguimiento, mientras 

que los síntomas positivos y depresivos predijeron alteraciones en la MAP. Finalmente, en las 

mujeres, menores déficits en MAP y un mejor ajuste premórbido predijeron un mejor 

funcionamiento al año de seguimiento (R2=0.494; p<0.001), mientras que en los varones 

únicamente los déficits en MAP predijeron un peor funcionamiento (R2=0.088; p=0.012).En las 

mujeres, la duración de la psicosis no tratada, los síntomas negativos y positivos basales y el 

funcionamiento contribuyeron significativamente a la presencia de mayores déficits en la EXP al 

año (R2=0,783, p<0,001), mientras que el ajuste premórbido fue el único predictor de los déficits 

en la MAP (R2=0,270, p<0,001). En los varones, el SN basal predijo mayores déficits en la EXP al 

año (R2=0,369, p<0,001), y el ajuste premórbido, los síntomas negativos y depresivos predijeron 

una mayor MAP (R2=0,479, p<0,001). Finalmente, en las mujeres, las menores alteraciones en 

la EXP y la mayor reserva cognitiva predijeron un mejor funcionamiento al año, mientras que los 

mayores síntomas depresivos predijeron un peor funcionamiento en los varones. 

Conclusiones: En este estudio se han encontrado notables ligeras diferencias de sexo. Nuestros 

resultados nos llevan a considerar que las intervenciones tempranas de los SN, especialmente 

las centradas en los síntomas de motivación y placer, podrían mejorar los resultados 

funcionales.Por lo tanto, en los servicios de intervención temprana deberían considerarse las 

necesidades diferenciales entre hombres y mujeres y estrategias terapéuticas personalizadas 

centradas en el SN específicas para cada sexo. 

 

Palabras clave 

Primer episodio de psicosis; Esquizofrenia; Síntomas negativos; Sexo; Funcionalidad 

 

Formatted: Superscript

Formatted: Superscript

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



3 
 

  

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



4 
 

1. Introduction 

Schizophrenia is a complex and heterogeneous disorder with sex differences in clinical, 

functional and cognitive manifestations. Nevertheless, the nature of the relationship between 

sex-specific and clinical manifestations, cognitive impairment and functional outcome still 

remains unclear (1). The usual course of schizophrenia is marked by psychotic episodes with 

positive (delusions, hallucinations) and negative symptoms (apathy, social withdrawal, avolition) 

as well as cognitive impairment, which may result in the individual suffering a functional 

disability (2). The accomplishment of symptomatic and functional remission is one of the major 

objectives in early-stage interventions, as it is after presenting a first-episode of schizophrenia 

(FES) (3). Although the majority of FES patients may show an improvement in their 

symptomatology after antipsychotic treatment, many continue to have long-term impairments 

in functioning (4). It has been well demonstrated that interventions at early stages of the illness 

–that is, at the onset of FES– can improve subsequent outcomes. Thus, individuals with a first-

episode of psychosis constitute a key group for studying the risk factors linked to the 

development of schizophrenia and other related disorders and its progression in terms of clinical 

outcome in later stages. Therefore, the early identification of clinical, functional and 

sociodemographic features may be important in identifying subsets of patients with similar 

characteristics, facilitating personalized treatment approaches from the early stages of the 

disease. 

Negative symptoms have long been considered a core and independent dimension, distinct from 

other aspects of the illness (e.g., positive, cognitive and motor symptoms) (5). This 

symptomatology is also highly predictive of poor psychosocial functional outcomes (6) and 

largely contributes to the burden that the disorder poses on affected people, their relatives and 

society (7), suggesting it should be a key treatment target. Unfortunately, both pharmacological 

and psychosocial interventions for negative symptoms have demonstrated limited 

effectiveness. To address this critical unmet therapeutic need, the National Institute of Mental 

Health (NIMH) sponsored a consensus development conference to delineate research priorities 

for the field and stimulate treatment development (8). One of the main conclusions of this 

meeting was the nature of this symptomatology; instead of categorizing it into a single category, 

it was suggested that the negative symptoms construct is multidimensional, comprising 5 

discrete domains (anhedonia, avolition, asociality, blunted affect, alogia) with at least two 

correlated factors creating a hierarchical structure consisting of two higher-order dimensions: 

diminished expression (EXP) and amotivation and pleasure (MAP), that have more basic 

subordinate domains (MAP = anhedonia, avolition, asociality; EXP = blunted affect, alogia; 

MAP = anhedonia, avolition, asociality). Both factors may represent separable treatment targets 

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 schizophrenia 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 psychosocial 
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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 differences 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 psychosocial functioning, and 

2) To analyze clinical predictors of negative dimensions and functional outcome, that is, 

motivation, pleasure, and expressionexpressivity.  

2. Material and Methods 

2.1. 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 

methodology of the “2EPs Project” can be found elsewhere (15) . 

The inclusion criteria were: 1) aged between 16 to 40 years at 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 a first episode 

psychosis (FEP) in the last 5 years and are currently in remission according to Andreasen’s criteria 

(3). According to this criteria, Remission remission is achieved when the patient’s Positive and 

Negative Symptom Scale (PANSS) score is 3 or less (“mild” or better) in 8 items (mild severity, as 

representative of an impairment level consistent with symptomatic remission of illness). There 

is also a minimum period of six months in which the symptoms severity must be maintained 

Severity symptoms must be maintained for a minimum of 6 months and the patient must not 

have relapsed after the episode. The exclusion criteria were: 1) having experienced a brain 

trauma with loss of consciousness; 2) an Intelligence Quotient (IQ) lower than 70 and with 

significant difficulties or malfunctioning with adaptive processes; and 3) somatic pathology with 

mental affectation.  

This study was conducted in accordance with the ethical principles of the Declaration of Helsinki 

and adhered to Good Clinical Practice guidelines. Ethics committees of all participating centers 

approved the current study. Each subject agreed to participate and signed the informed consent 

before their inclusion.    

2.2. Assessments 

At baseline, patients performed a complete evaluation that included: structured interviews, 

clinical scales and premorbid adjustment scales. Clinical and functional scales were also 

administered every three months for three years. In case of relapse, a visit was performed and 

the subject's participation in the study was terminated. For the current study, baseline, 6 months 

and one-year follow-up data was used (because a high percentage of subjects were lost to 

follow-up). 
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Sociodemographic, clinical and substance use assessment 

Sex, age and age at the onset of the illness were collected along with the duration of the 

untreated psychosis (DUP). DUP was calculated as the number of days between the first 

manifestations of psychotic symptoms and the initiation of adequate treatment for psychosis. 

Parental socioeconomic status (SES) was determined using Hollingshead’s Two-Factor Index of 

Social Position (16). The diagnosis was confirmed using the Structured Clinical Interview for 

Diagnostic and Statistical Manual of Mental Disorders (DSM) (SCID-I and II) (17) or the Kiddie-

Schedule for Affective Disorders and Schizophrenia (K-SADS) (18) according to DSM-IV criteria. 

The participants at baseline were asked to report personal and family history of psychiatric 

disorders, namely affective and psychotic disorders. A psychopathological assessment was 

carried out with the Spanish versions of the following scales: maniac and depressive symptom 

severities were assessed using the Young Mania Rating Scale (YMRS) (19) and the Montgomery-

Asberg Depression Rating Scale (MADRS) (20), respectively; and positive, negative, and general 

symptoms were assessed by the Positive and Negative Syndrome Scale (PANSS) (21). On each 

scale, the items were summed to obtain a total score. Higher scores indicate greater severity. 

Although the PANSS is one of the most widely used measures of negative symptom severity, it 

has been well-demonstrated that it has several limitations; for instance, it was not designed to 

evaluate negative symptoms exclusively. Thus, we have also used the PANSS-Marder Factor 

Scores (22) as it has more restrictive criteria to assess positive and negative symptomatology. 

The sum of the following items of the PANSS were used to calculate the Positive Symptom Factor 

(PSF): delusions (P1), hallucinatory behavior (P3), grandiosity (P5), suspiciousness/persecution 

(P6), stereotyped thinking (N7), somatic concerns (G1), unusual thought content (G9) and lack 

of judgment and insight (G12); and for the Negative Symptom Factor (NSF): blunted affect (N1), 

emotional withdrawal (N2), poor rapport (N3), passive/apathetic social withdrawal (N4), lack of 

spontaneity and conversation flow (N6), motor retardation (G7) and active social avoidance 

(G16). This structure has proved to be beneficial to obtain more specific information (23).  

As previously commented, the literature revealed the existence of two factors: EXP (Diminished 

expression) and MAP (Motivation amotivation and pleasure) and EXP (Expressivity/Diminished 

expression)(9, 24). Following a previous work which used the PANSS (24), EXP factor was 

calculated as the sum of the following items of the PANSS: blunted affect (N1), poor rapport 

(N3), lack of spontaneity and conversation flow (N6) and motor retardation (G7), and MAP factor 

with emotional withdrawal (N2), passive/apathetic social withdrawal (N4) and active social 

avoidance (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 Functioning 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 functioning. 

Premorbid adjustment and cognitive reserve 
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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 proposed proxy indicators of CR have 

been used (30): 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 specific 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. 

2.3. Data Analysis 

Demographic, clinical and functional sex differences were examined using unpaired t-tests and 

chi-square. A repeated measures ANOVA was used to examine the effects of time and sex on 

negative symptoms. To explore which variables could predict MAP,  and EXP or functioning at 

one-year follow-up three steps were undertaken: (1) Candidate exploratory variables were 

selected carefully taking into account their possible role in the prediction of negative symptom 

severity (focusing on total scores and on MAP and EXP factors separately) and functioning (GAF) 

at one-year follow-up. The potential predictors variables were: age, DUP, age at psychosis onset, 

socioeconomic status, personal and family psychiatric history, total scores of the PAS, cognitive 

reserve, Marder PANSS positive and negative factor score (PSF and NSF), depressive symptoms 

(MADRS), psychosocial 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 A 

correlation analysis was performed to explore whether predictors differ between sexes 

(interaction term between sex and each potential predictors)to determine, from the 17 

variables mentioned above, those factors that were associated with MAP and EXP for each group 

(female and males); and (3) To explore which of these factors could predict general negative 

symptom severity and functioning at follow-up, significant predictors the factors that were 

significantly correlated with MAP and/or EXP separately (p<0.05) were included in a 

multiple linear regression model with backward elimination. The same analysis was carried out 

to explore which variables could predict functioning at one-year follow-up. 

 

Data were analyzed using the Statistical Package for the Social Sciences (SPSS v25). All statistical 

tests were carried out two-tailed, with an alpha level of significance set at p≤0.05. 
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3. Results 

3.1. Sociodemographic, clinical and functional characteristics of the sample 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 of onset was 26.77±6.15 years for female and 25.55±5.96 for male 

(p=0.160). The mean DUP time was 196.95 days (28 weeks approximately), without differences 

between females and males. Baseline sex differences in sociodemographic, clinical and 

functional characteristics are shown in Table 1. More males reported tobacco (p=0.014) and 

cannabis (p=0.003) use than females. Females showed a significantly lower severity of general 

and total symptoms according to the PANSS (p=0.049 and p=0.039), better premorbid 

adjustment (p=0.003) and greater functionality measured by the FAST scale (p=0.002), but not 

by the GAF (p=0.322). Women also showed fewer general negative symptoms than men, as 

measured by NSF (p=0.031, Cohen’s d=-0.312; 95% CI=[-0.595, -0.029]), while there was only a 

tendency to signification in negative symptoms measured by the PANSS negative subscale 

(p=0.058). Finally, regarding dimensions specific to negative 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.  

[Please insert table 1 here] 

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 wereare measured by the PANSS positive subscale (p= 0.108). For 

more details, see Supplementary Table 1.  

 3.2. 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 for the main effect of our within-groups factor (time) and 

the time x sex interaction effect indicate that the mean scores for negative symptoms were 

significantly different across time points for PANSS (p<0.001, ηp
2=0.118), NSF (p<0.001, 

ηp
2=0.140), EXP (p<0.001, ηp

2=0.117) and MAP (p<0.001, ηp
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. 

[Please insert table 2 here] 

3.3. Predictors of amotivation and pleasure (MAP) and diminished expression expressivity 

(EXP) at one-year follow-up differentiating between females and males 
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The baseline factors predictors associated withof EXP at one-year follow-up with an interaction 

by sex  in females were: age, DUP, age at onset, family and personal psychiatric history, PAS, CR, 

PSF, NSF, MADRS, , FAST and alcohol consumption and CPZ. For males they were: PAS, PSF, NSF, 

MADRS, FAST and alcohol consumption at baseline (see Supplementary Table 1 2 for more 

details). The factors associated withpredictors of MAP in females were PAS, PSF, NSF, MADRS, 

FAST,  and CPZ, and in males they were PAS, CR, PSF, NSF MADRS, FAST and 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), DUP (t=4.837, p<0.001), NSF (t=4.270, p<0.001), FAST 

(t=3.800, p=0.001) and PSF depressive symptoms (t=2.926450, p=0.00621)  at baseline made a 

significant contribution to the presence of higher deficits in expressivity at one-year follow-up 

(F=3217.499473, R2=0.593783, p<0.001). Positive (t=2.426, p=0.020) and depressive (t=2.205, 

p=0.033) symptoms PAS predicted(t=3.749, p<0.001) was the only predictor for deficits 

in motivation and pleasure motivation and pleasure at one-year follow-up (F=149.056054, 

R2=0.270317, p=<0.001). In males, worse premorbid adjustment (t= 3.498, p=0.001), and higher 

depressive symptoms (t=3.113, p=0.003)NSF  at baseline (t=4.418, p<0.001) was the only 

predictorpredicted higher deficits in expression  for higher deficits in expressivity at one-year 

follow-up (F=1913.544576, R2=0.288369, p<0.001). Finally, positive (t=2.254, p=0.027) and 

depressive (t=4.218, p<0.001) symptoms and alcohol consumption PAS (t=2.006, p=0.049), NSF 

(t=2.664, p=0.010) and MADRS (t= -2.3632.903, p=0.005021) at baseline predicted greater 

amotivation greater amotivation at one-year follow-up (F=1815.438384, 

R2=0.398479, p<0.001).  

[Please insert table 3 here] 

3.4. Predictors of functioning 

The predictors of Ffunctioning at follow-up (GAF) that differed between the sexes with 

interaction terms were was associated with age, age of onset, SES, premorbid adjustment 

(F=2.066, p=0.010, ηp
2=0.820) and , cognitive reserve, Marder PANSS positive and negative 

factor score (PSF and NSF), MAP, EXP, MADRS and FAST at baseline in females and with NSF, 

MAP (F= 2.443, p=0.003, ηp
2=0.303), EXP and MADRS in males (see Supplementary Table 2 3 for 

more details). The regression model (see Table 4) showed that lower EXP MAP (t=--3.9414.236, 

p<0.001) and higher better premorbid adjustment CR (t=-2.1652.554, p=0.0317) predicted 

better functioning in females at one-year follow-up (F=193.054785, R2=0.494605, p<0.001). 

Regarding males, the strongest predictor has proven to be the amotivationdepressive 

symptomatology; higher depressive symptoms deficits in motivation and pleasure  (t=-2.577-

3.819, p=<0.0012) predicted worse functioning (F=146.639587, R2=0.088167, p=0.012<0.001). 

[Please insert table 4 here] 

 

4. Discussion  

Four findings emerged from the present study. Firstly, females showed lesser negative 

symptoms, especially those related to expressiveness rather than amotivation, a better 
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premorbid adjustment 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 andthe female group, worse premorbid adjustment (PAS) 

and higher depressive symptoms longer DUP, higher negative and positive symptoms and poor 

psychosocial functioning at baseline made a significant contribution to the presence of higher 

deficits in expression expressivity at one-year follow-up, while positive and depressive 

symptoms predicted worse premorbid adjustment (PAS) was the only predictor for alterations 

in motivation and pleasure. In males, alcohol consumption also predicted deficits in motivation 

and pleasure at one-year follow-upnegative symptomatology was the only predictor for higher 

deficits in expressivity at one-year follow-up, and premorbid adjustment, negative and 

depressive symptoms, for deficits in motivation. Finally, in females, lower deficits in motivation 

and pleasure alterations in expressivity and higher better premorbid adjustment cognitive 

reserve predicted better functioning at one-year follow-up, while only higher deficits 

in motivation and pleasure depressive symptoms 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 symptomatology 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 

analytic studies in PANSS found that two items (difficulty in abstract thinking (N5) 

and stereotyped thinking (N7)) should no longer be considered part of the negative symptom 

domain (32-33). In addition, females showed less expressivity impairment than males (such as 

flat affect), without differences in motivation and pleasure severity (i.e., anhedonia, avolition or 

asociality) between both groups. These results are in accordance with previous literature (34). 

Finally, aMoreover, as expected, in the present study females showed a better premorbid 

adjustment and greater functionality, which is also in accordance with previous studies (12, 14). 

Finally, although sex differences in age of onset is a replicated finding in the literature (35-36), 

in our study no significant differences were found in this regard. There are other studies that 

found no gender differences in age of onset (37). It has been hypothesised that differences in 

age of onset could depend on the presence or absence of family history (12,38). In addition, it 

should be noted that this study does not have balanced samples. 

The obtained results suggest that regardless of sex, patients showed a reduction in the severity 

of negative symptomatology at one-year follow-up. According to our results, a meta-analysis 

revealed that negative symptoms decrease in almost all patients (3539). Moreover, a previous 

study of our group found a reduction in the negative symptomatology one year after a FEP and 

that this change remained stable at two years (6). Thus, it seems that negative symptoms tend 

to be stable and persistent in the long-term, but can fluctuate in severity (3640) and can even 

improve in the early stages.  

As negative symptoms are not a homogeneous construct, when comparing the predictors of 

MAP and EXP between males and females, we found that, regardless of sex, premorbid 

adjustment seems to be a good predictor of EXP, which is in accordance with previous research 

that has shown a strong association between premorbid adjustment and the course of negative 

symptoms (6, 3741). Moreover, in males, negative positive and depressive symptoms were 
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predictors of greater amotivation (3842). Regarding the predictors of more diminished 

expressivity at one-year follow-up, in both groups females, DUP, premorbid adjustment negative 

and depressive positive symptoms and psychosocial functioning at baseline made a significant 

contribution to the presence of higher deficits in the area of expressiveness, while positive and 

depressive symptoms predicted alterations in motivation and pleasure, while in males, the 

general negative symptom severity at baseline was the only predictor.   

Thus, these results could suggest that implementing early and personalized interventions at the 

onset of the illness, that is, after a first-episode, tailored to individual needs and paying special 

attention to the clinical, and functional features that have been related to severe outcomes may 

help in their prognosis (see Figure 1). However, further studies are required to confirm these 

findings. Briefly, early interventions will differ in terms of the target, independently of sex and 

the special needs that each group (females and males) presents at one year after the first-

episode. Our results suggests that in those patients with worse premorbid adjustment and 

depressive symptoms, interventions should be oriented toward improving self-reflectivity, 

linguistic cohesion, and cognitive symptoms (43). Meanw, while, in those patients with positive 

and depressive symptoms, sinterventions  interventions an intervention oriented toward to 

increase cognitive control of positive emotions positive emotions programme for schizophrenia 

can be suggested, as the Positive Emotions Programme for Schizophrenia (PEPS), could be 

suggested (44). The latter itIt is a programme designed to improve pleasure and motivation in 

schizophrenia patients by targeting emotion regulation and cognitive skills relevant to apathy 

and anhedonia (44).  In general, without taking sex or MAP/EXP into account, poor premorbid 

adjustment and negative symptoms emerging in the early illness stage predict negative 

symptom severity at follow-up (6). Thus, assessing premorbid adjustment and early 

interventions focused on treating negative symptoms is of paramount importance (38). 

Regarding malesMoreover, our study suggests that , depressive symptoms should also be 

considered. In comparison, there are other additional factors to take into account in females 

such as DUP, positive symptoms and psychosocial functioning. Thus, in this group, positive 

emotion programs and psychosocial remediation interventions could be implemented. In cases 

in which there is also an alteration in the expressivity dimension, emotion recognition programs 

could be established too.  

Although a longer DUP was associated with worse treatment response, their impact on negative 

symptom severity remains unclear. While a meta-analysis showed that shorter DUP is associated 

with lower negative symptom severity (39), studies revealed no significant interaction (40). 

These differences and inconclusive results could be explained due to the fact that some studies 

were with patients with early-stage disease and others with late/chronic stages of the disease. 

It may also be attributable to not having taken into account sex or taking into account negative 

symptoms as a unidimensional construct rather than differentiated subdomains.  

Finally, regarding psychosocial outcome prediction, in accordance with the literature, lower 

negative symptoms (6) and premorbid adjustment and higher CR (30) predicted better 

functioning at one-year follow-up in females while higher depressive symptoms predicted worse 

functioning in males. It is well-known that negative symptoms account for a large part of long-

term disability and poor functional outcomes. However, the study of the impact of negative 

symptom factors, taken as a multimodal construct, on functional outcome is of special interest. 

Our results showed that MAP could predict psychosocial functioning, but EXP could not, 
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suggesting that symptoms such as anhedonia, avolition and asociality should be prioritized in 

assessment and focused on when developing early interventions targeting psychosocial 

functioning in FEP. Regarding the link found between depression symptoms and a worse 

functioning in males, a potential explanation is that depressive symptoms may also underlie 

secondary negative symptoms, such as a reduced emotional expression, diminished amount of 

speech, social withdrawal, anhedonia and/or lack of motivation. In this case, specific 

psychological interventions focusing on social skills training and pharmacological treatment with 

second generation antipsychotics should be preferred to first-generation medications (7). 

This study has certain limitations which must be taken into account. Firstly, no specific scale was 

used to assess negative symptomatology, due to constraints associated with the PANSS scale. 

Although it is one of the most widely used measures of negative symptom severity, we 

acknowledge that it has several limitations. Firstly, the PANSS scale was not designed to evaluate 

negative symptoms exclusively. Rather, it is a comprehensive scale for the assessment of 

psychopathology. Secondly, the PANSS can measure the two-correlated factor, but it was not 

designed for this purpose either. Thirdly, it does not evaluate the anhedonia symptom. Future 

studies making use of newer and improved negative symptom scales may be more appropriate 

for the evaluation of negative symptoms, such as anhedonia and avolition, because they capture 

both manifestations of the symptom, internal motivation and real world behavior. Also, due to 

a high percentage of patients discontinued the study before the follow-up visit (particularly due 

to they refused the re-evaluation), this resulted in a small sample size of women’s group. 

Because of this, some aspects should have been considered with caution in order to extrapolate 

the present findings. Nevertheless, we analysed the differences between patients who were 

assessed at follow-up and those who were only assessed at baseline and we found that they did 

not differ in terms of sex, sociodemographic, clinical and functional characteristics, except for 

positive symptoms measured by PSF. SecondlyFinally, a limitation present in all CR studies 

undertaken on a psychiatric population is that as there is not yet a valid instrument to measure 

CR, criteria established and replicated in previous studies were followed. Finally, another 

potential limitation of the study is the short follow-up period and the small and unbalanced 

sample size. However, it is a naturalistic and multicentric study with a representative sample of 

FES patients in a stable clinical phase recruited from the whole Spanish territory. Furthermore, 

the sample is very well characterized because it includes different variables of interest.  

In conclusion, clinical phenotypes in FES and its predictors can vary slightly by sex. However, our 

study suggest that there are no differential needs between men and women nor sex-specific 

personalized therapeutic strategies focused on NS. Our results lead us to consider that early 

interventions of negative symptoms, especially those focusing on motivation and pleasure 

symptoms, could improve functional outcomes. Due to the fact that the negative dimension 

constitutes one of the most impairing aspects of schizophrenia, and since treatments for this 

symptomatology have had limited success to date, it might be worthy of further investigation. 

A greater understanding of its impact on the functional outcome will help to change this 

situation, giving way to the design of longitudinal studies that focus on negative symptoms from 

a multidimensional approach. In conclusion, clinical phenotypes in FES and its predictors can 

vary by sex. Thus, differential needs between men and women and sex-specific personalized 

therapeutic strategies focused on NS should be considered in early intervention services. Our 

results lead us to consider that early interventions of negative symptoms could decrease the 
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severity of negative symptomatology in the long-term, improving functional outcomes; 

especially if psychological and pharmacological interventions focus and are designed taking into 

account the two dimensions that comprise the main negative symptom construct, that is, 

motivation and pleasure and expressivity dimensions. Due to the fact that the negative 

dimension constitutes one of the most impairing aspects of schizophrenia, and since treatments 

for this symptomatology have had limited success to date, it might be worthy of further 

investigation. A greater understanding of its impact on the functional outcome will help to 

change this situation, giving way to the design of longitudinal studies that focus on negative 

symptoms from a multidimensional approach.   

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



14 
 

References 

1. Seeman MV. Does Gender Influence Outcome in Schizophrenia? Psychiatr Q. 2019; 
90(1):173-184. 

2. Guloksuz S, Pries LK, Delespaul P et al. Examining the independent and joint effects of 
molecular genetic liability and environmental exposures in schizophrenia: results from 
the EUGEI study. World Psychiatry. 2019; 18(2):173-182.  

3. Andreasen NC, Carpenter WT, Kane JM, Lasser RA, Marder SR, Weinberger DR. Remission 
in schizophrenia: Proposed criteria and rationale for consensus. Am J Psychiatry. 
2005;162(3):441-449.  

4. Fusar-Poli P, McGorry PD, Kane JM. Improving outcomes of first-episode psychosis: an 
overview. World Psychiatry. 2017; 16(3):251-265.  

5. Strauss GP, Bartolomeo LA, Harvey PD. Avolition as the core negative symptom in 
schizophrenia: relevance to pharmacological treatment development. NPS Schizophr. 
2021; 7(1):16. 

6. Mezquida G, Cabrera B, Bioque M et al. The course of negative symptoms in first-episode 
schizophrenia and its predictors: A prospective two-year follow-up study. Schizophr Res. 
2017; 189:84-190. 

7. Maj M, van Os J, De Hert M et al. The clinical characterization of the patient with primary 
psychosis aimed at personalization of management. World Psychiatry. 2021; 20(1):4-33.  

8. Kirkpatrick B, Fenton WS, Carpenter WT, Marder SR. The NIMH-MATRICS consensus 
statement on negative symptoms. Schizophr Bull. 2006; 32(2):214-9.  

9. Kring AM, Barch DM. The motivation and pleasure dimension of negative symptoms: 
Neural substrates and behavioral outputs. Eur Neuropsychopharmacol. 2014; 24(5):725-
36. 

10. Strauss GP, Horan WP, Kirkpatrick B et al. Deconstructing negative symptoms of 
schizophrenia: Avolition-apathy and diminished expression clusters predict clinical 
presentation and functional outcome. J Psychiatr Res. 2013; 47(6):783-90.  

11. Ayesa-Arriola R, de la Foz VOG, Setién-Suero E et al. Understanding sex differences in 
long-term outcomes after a first episode of psychosis. NPJ Schizophr. 2020;6(1):33.  

12. Ochoa S, Usall J, Cobo J, Labad J, Kulkarni J. Psychosis and Gender. Schizophr Res 
Treatment. 2012; 2012:694870.  

13. Li R, Ma X, Wang G, Yang J, Wang C. Why sex differences in schizophrenia? J Transl 
Neurosci (Beijing).  2016; 1(1):37-42. 

14. Hui CLM, Leung CM, Chang WC, Chan SKW, Lee EHM, Chen EYH. Examining gender 
difference in adult-onset psychosis in Hong Kong. Early Interv Psychiatry. 2016; 
10(4):324-33.  

15. Bernardo M, Amoretti S, Cuesta MJ et al. The prevention of relapses in first episodes of 
schizophrenia: The 2EPs Project, background, rationale and study design. Rev Psiquiatr 
Salud Ment. 2020; 14(3):164-176. 

16. Hollingshead AB, Redlich FC. Social class and mental illness: A community study. Am J 
Public Health. 2007; 97(10):1756-7.  

17. First M, Spitzer R, Gibbon M, Williams J. Structured clinical interview for DSM-IV axis I 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



15 
 

disorders-clinician (SCID-I). Washington, DC: American Psychiatric Press; 1997. 

18. Kaufman J, Birmaher B, Brent D et al. Schedule for affective disorders and schizophrenia 
for school-age children-present and lifetime version (K-SADS-PL): Initial reliability and 
validity data. J Am Acad Child Adolesc Psychiatry. 1997; 36(7):980-8.  

19. Young RC, Biggs JT, Ziegler VE, Meyer DA. A rating scale for mania: Reliability, validity and 
sensitivity. Br J Psychiatry. 1978; 133:429-35. 

20. Montgomery SA, Asberg M. A new depression scale designed to be sensitive to change. 
Br J Psychiatry. 1979; 134:382-9. 

21. Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale (PANSS) for 
schizophrenia. Schizophr Bull. 1987; 13(2):261-76. 

22. Marder SR, Davis JM, Chouinard G. The effects of risperidone on the five dimensions of 
schizophrenia derived by factor analysis: Combined results of the North American trials. 
J Clin Psychiatry. 1997; 58(12):538-46. 

23. Jang SK, Choi HI, Park S et al. A two-factor model better explains heterogeneity in 
negative symptoms: Evidence from the positive and negative syndrome scale. Front 
Psychol. 2016; 7:707.  

24. Fervaha G, Foussias G, Agid O, Remington G. Impact of primary negative symptoms on 
functional outcomes in schizophrenia. Eur Psychiatry. 2014;29(7):449-55. 

25. Leucht S, Samara M, Heres S, Davis JM. Dose Equivalents for Antipsychotic Drugs: The 
DDD Method. Schizophr Bull. 2016; 42 Suppl 1(Suppl 1):S90-4.  

26. Kokkevi A, Hartgers C. EuropASI: European Adaptation of a Multidimensional Assessment 
Instrument for Drug and Alcohol Dependence. Eur Addict Res. 2009; 1:208–210.  

27. Rosa AR, Sánchez-Moreno J, Martínez-Aran A et al. Validity and reliability of the 
Functioning Assessment Short Test (FAST) in bipolar disorder. Clin Pract Epidemiol Ment 
Health. 2007;3:5. 

28. Endicott J, Spitzer RL, Fleiss JL, Cohen J. The Global Assessment Scale: A Procedure for 
Measuring Overall Severity of Psychiatric Disturbance. Arch Gen Psychiatry. 
1976;33(6):766-71. 

29. Cannon-Spoor HE, Potkin SG, Jed Wyatt R. Measurement of premorbid adjustment in 
chronic schizophrenia. Schizophr Bull. 1982; 8(3):470-84.  

30. Amoretti S, Cabrera B, Torrent C et al. Cognitive reserve as an outcome predictor: first-
episode affective versus non-affective psychosis. Acta Psychiatr Scand. 2018; 138(5):441-
455.  

31. Wechsler D. Wechsler Adult Intelligence Scale - III (WAIS-III). San Antonio, TX: The 
Psychological Association; 1997. 

32. Freitas R, dos Santos B, Altamura C et al. Can the Positive and Negative Syndrome scale 
(PANSS) differentiate treatment-resistant from non-treatment-resistant schizophrenia? 
A factor analytic investigation based on data from the Pattern cohort study. Psychiatry 
Res. 2019; 276:210-217.  

33. Gil D, Bengochea R, Arrieta M et al. Validity of the PANSS cognitive factor as a 
measurement of cognitive performance in schizophrenia. Rev Psiquiatr y Salud Ment. 
2009; 2(4):160-168.  

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



16 
 

34. Horan WP, Kring AM, Gur RE, Reise SP, Blanchard JJ. Development and psychometric 
validation of the Clinical Assessment Interview for Negative Symptoms (CAINS). 
Schizophr Res. 2011; 132(2-3):140-5.  

35. Ochoa S, Usall J, Villalta-Gil V . Vilaplana M, Márquez M, Valdelomar M, Haro HM, NEDES 
Group. Influence of age at onset on social functioning in outpatients with 
schizophrenia. Eur J Psychiatry. 2006;20(3):157–163  

36. Ayesa-Arriola R, de la Foz VO, Setién-Suero E, Ramírez-Bonilla ML, Suárez-Pinilla P, Son JM, 
Vázquez-Bourgon J, Juncal-Ruiz M, Gómez-Revuelta M, Tordesillas-Gutiérrez D, Crespo-
Facorro B. Understanding sex differences in long-term outcomes after a first episode of 
psychosis. NPJ Schizophr. 2020;6(1):33. 

37. Naqvi H, Khan MM, Faizi A. Gender differences in age at onset of schizophrenia. J Coll 
Physicians Surg Pak. 2005;15(6):345-8. 

38. Häfner H, Maurer K, Löffler W, an der Heiden W, Munk-Jørgensen P, Hambrecht M, Riecher-
Rössler A. The ABC Schizophrenia Study: a preliminary overview of the results. Soc 
Psychiatry Psychiatr Epidemiol. 1998;33(8):380-6.  

 

395. Savill M, Banks C, Khanom H, Priebe S. Do negative symptoms of schizophrenia change 
over time? A meta-analysis of longitudinal data. Psychol Med. 2015; 45(8):1613-27.  

4036. Ventura J, Subotnik KL, Gitlin MJ et al. Negative symptoms and functioning during the 
first year after a recent onset of schizophrenia and 8years later. Schizophr Res. 2015; 
161(2-3):407-13. 

4137. Üçok A, Ergül C. Persistent negative symptoms after first episode schizophrenia: A 2-year 
follow-up study. Schizophr Res. 2014;158(1-3):241-6. 

4238. Chang WC, Ho RWH, Tang JYM et al. Early-stage negative symptom trajectories and 
relationships with 13-year outcomes in first-episode nonaffective psychosis. Schizophr 
Bul. 2019; 45(3):610-619. 

43. García-Mieres H, Lundin NB, Minor KS, Dimaggio G, Popolo R, Cheli S, Lysaker PH. A cognitive 
model of diminished expression in schizophrenia: The interface of metacognition, 
cognitive symptoms and language disturbances. J Psychiatr Res. 2020;131:169-176. 

44. Favrod J, Nguyen A, Chaix J, Pellet J, Frobert L, Fankhauser C, Ismailaj A, Brana A, Tamic G, 
Suter C, Rexhaj S, Golay P, Bonsack C. Improving Pleasure and Motivation in 
Schizophrenia: A Randomized Controlled Clinical Trial. Psychother Psychosom. 
2019;88(2):84-95. 

 

 

39. Boonstra N, Klaassen R, Sytema S et al. Duration of untreated psychosis and negative 
symptoms - A systematic review and meta-analysis of individual patient data. Schizophr 
Res. 2012; 142(1-3):12-9. 

40. Lyne J, Joober R, Schmitz N, Lepage M, Malla A. Duration of active psychosis and first-
episode psychosis negative symptoms. Early Interv Psychiatry. 2017; 11(1):63-71.  

 

 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

https://pubmed.ncbi.nlm.nih.gov/15924839/
https://pubmed.ncbi.nlm.nih.gov/9708025/


17 
 

 

 

 

 

 

 

 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



Table 1. Sex differences in sociodemographic, clinical and functional characteristics at baseline 

 Female (n=71) Male (n=152) t / χ² 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 Factor of the PANSS; NSF= Negative Symptoms Factor of the PANSS; EXP= Diminished expression; 
MAP= Amotivation and pleasure; YMRS= Young Mania Rating Scale; MADRS= Montgomery-Asberg Depression Rating Scale; GAF= 
Global Assessment of Functioning; FAST=Functioning Assessment Short Test. Significant differences (p<0.05) marked in bold. 
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Table 2. Sex differences in negative symptoms course 

  Female Male t 
Cohen's 

d 
95% CI Sig. 

Within-Subjects Effects Between-
Subjects Effect 

P
A

N
SS

 

Baseline 12.69±5.16 14.07±5.00 -1.905 -0.273 
-0.556 - 

0.010 
0.058 

Time (F=9.707, 

p<0.001), PANSS*Sex 

(F=0.336, p=0.715) 

F=3.966, 

p=0.049 
6 months 11.20±4.40 13.10±4.73 -2.398 -0.411 

-0.751 - 

-0.071 
0.018 

1 year 10.64±4.29 12.42±4.88 -2.020 -0.381 
-0.753 - 

-0.009 
0.046 

N
SF

 

Baseline 12.58±5.36 14.24±5.31 -2.177 -0.312 
-0.595 - 

-0.029 
0.031 

Time (F=11.743, 

p<0.001), NSF*Sex 

(F0.062, p=0.940) 

F=4.367, 

p=0.039 
6 months 11.10±4.54 13.12±4.91 -2.457 -0.422 

-0.762 - 

-0.082 
0.015 

1 year 10.69±4.52 12.55±5.15 -2.011 -0.378 
-0.749 - 

-0.006 
0.047 

EX
P

 

Baseline 7.03±3.12 8.05±3.13 -2.279 -0.326 
-0.610 - 

-0.043 
0.024 

Time (F=7.973, 

p<0.001), EXP*Sex 

(F=0.213, p=0.808) 

F=4.208, 

p=0.043 
6 months 6.45±2.80 7.49±3.07 -2.031 -0.349 

-0.688 - 

-0.010 
0.044 

1 year 6.02±2.71 7.05±3.07 -1.861 -0.350 
-0.721 - 

0.021 
0.065 

M
A

P
 Baseline 5.55±2.54 6.19±2.61 -1.725 -0.247 

-0.530 - 

0.035 
0.086 Time (F=10.045, 

p<0.001), MAP*Sex 

(F=0.787, p=0.456) 

F=3.736, 

p=0.056 
6 months 4.65±2.12 5.63±2.16 -2.660 -0.457 

-0.797 - 

-0.116 
0.009 
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1 year 4.67±2.20 5.50±2.37 -1.921 -0.360 
-0.731 - 

0.012 
0.057 

Negative 
symptoms 

Negative PANSS 
Negative Symptoms Factor of the PANSS 

(NSF) 
Diminished expression  (EXP) Amotivation and pleasure (MAP) 

Time Baseline 6 months 1 year Baseline 6 months 1 year Baseline 6 months 1 year Baseline 6 months 1 year 

Female 12.69±5.16 11.20±4.40 10.64±4.29 12.58±5.36 11.10±4.54 10.69±4.52 7.03±3.12 6.45±2.80 6.02±2.71 5.55±2.54 4.65±2.12 4.67±2.20 

Male 14.07±5.00 13.10±4.73 12.42±4.88 14.24±5.31 13.12±4.91 12.55±5.15 8.05±3.13 7.49±3.07 7.05±3.07 6.19±2.61 5.63±2.16 5.50±2.37 

t -1.905 -2.398 -2.020 -2.177 -2.457 -2.011 -2.279 -2.031 -1.861 -1.725 -2.660 -1.921 

Cohen's d -0.273 -0.411 -0.381 -0.312 -0.422 -0.378 -0.326 -0.349 -0.350 -0.247 -0.457 -0.360 

95% CI 
[-0.556, 
0.010] 

[-0.751, -
0.071] 

[-0.753, -
0.009] 

[-0.595, -
0.029] 

[-0.762, -
0.082] 

[-0.749, -
0.006] 

[-0.610, -
0.043] 

[-0.688, -
0.010] 

[-0.721, 
0.021] 

[-0.530, 
0.035] 

[-0.797, -
0.116] 

[-0.731, 
0.012] 

Sig. 0.058 0.018 0.046 0.031 0.015 0.047 0.024 0.044 0.065 0.086 0.009 0.057 

Within-
Subjects 
Effects 

Time (F=9.707, p<0.001), PANSS*Sex 
(F=0.336, p=0.715) 

Time (F=11.743, p<0.001), NSF*Sex 
(F0.062, p=0.940) 

Time (F=7.973, p<0.001), EXP*Sex 
(F=0.213, p=0.808) 

Time (F=10.045, p<0.001), MAP*Sex 
(F=0.787, p=0.456) 

Between-
Subjects 

Effect 
F=3.966, p=0.049 F=4.367, p=0.039 F=4.208, p=0.043 F=3.736, p=0.056 

 

Abbreviations: PANSS= Positive and Negative Symptom Scale; NSF= Negative Symptoms Factor of the PANSS; EXP= Diminished expression; MAP= Amotivation and pleasure;.   

Significant differences (p<0.05) marked in bold. 
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Table 3. Linear regression models for predictors of Motivation and Pleasure and 

Expressivity/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 

Fe
m

al
es

 

Expressivity 

DUP 0.436 4.837 <0.001 

0.885 0.783 0.759 1.452 32.473 <0.001 3.610 
NSF 0.437 4.270 <0.001 

FAST 0.390 3.800 0.001 

PSF 0.229 2.450 0.021 

Motivation 
and Pleasure 

PAS 0.520 3.749 0.001 0.520 0.270 0.251 1.890 14.054 0.001 0.370 

M
al

es
  Expressivity 

PAS 0.200 1.811 0.075 
0.607 0.369 0.350 2.431 19.576 <0.001 0.585 

NSF 0.487 4.418 <0.001 

Motivation 
and Pleasure 

PAS 0.219 2.006 0.049 

0.692 0.479 0.453 1.687 18.384 <0.001 0.920 NSF 0.320 2.664 0.010 

MADRS 0.319 2.903 0.005 
 

 

 
 

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

f2 

Fe
m

al
es

 

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 

M
al

e
s 

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; DUP= Duration of Untreated Psychosis; PAS=Premorbid Adjustment Scale; 

PSF= Positive Symptoms Factor of the Positive and Negative Symptom Scale; NSF= Negative Symptoms Factor of the Positive and 

Negative Symptom Scale; MADRS= Montgomery-Asberg Depression Rating Scale. Significant differences (p<0.05) marked in bold.  

  

Formatted: English (United States)

Formatted: English (United States)



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 

Fe
m

al
es

 (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 

M
al

e
s (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 

 

Abbreviations: SEE= standard errors of the estimates; MAP= Amotivation and pleasure; PAS=Premorbid Adjustment Scale; MADRS= 

Montgomery-Asberg Depression Rating Scale. Significant differences (p<0.05) marked in bold.  
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Title: Negative symptoms and sex differences in first episode schizophrenia: what’s their role in 

the functional outcome? A longitudinal study  

Abstract 

Introduction: Negative symptoms (NS) include asociality, avolition, anhedonia, alogia, and 

blunted affect 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, asociality). 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 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 predicted 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. 

 

Key words 

First-episode of psychosis; Schizophrenia; Negative symptoms; Sex; Functional outcome 
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Título: Síntomas negativos y diferencias de sexo el primer episodio de esquizofrenia: ¿cuál es su 

papel en el resultado funcional? Un estudio longitudinal  

Resumen 

Introducción: Los síntomas negativos (SN) incluyen la asocialidad, la avolición, la anhedonia, la 

alogia y el afecto embotado y están relacionados con un mal pronóstico. Se ha sugerido que  

reflejan dos factores: la disminución de la expresión (EXP) (afecto embotado y alogia) y la 

amotivación/placer (MAP) (anhedonia, avolición, asocialidad). El objetivo de este artículo fue 

examinar las posibles diferencias de sexo entre los pacientes con un primer episodio de 

esquizofrenia (FES) y analizar los predictores relacionados con el sexo de las dimensiones 

negativas (EXP y MAP) y el funcionamiento al año de seguimiento. 

Material y métodos: Se incluyeron 223 FES (71 mujeres y 152 hombres) que fueron evaluados 

al inicio, a los seis meses y al año. Se utilizó un ANOVA de medidas repetidas para examinar los 

efectos del tiempo y el sexo sobre el SN y se realizó una regresión lineal múltiple (eliminación 

hacia atrás) para predecir los factores MAP-EXP y el funcionamiento. 

Resultados: Las mujeres mostraron menos SN que los hombres (p=0.031; d de Cohen=-0.312]), 

especialmente las relacionadas con la EXP (p=0.024; d de Cohen=-0.326) más que con la MAP 

(p=0,086). En ambos sexos un peor ajuste premórbido y una mayor sintomatología depresiva 

contribuyeron significativamente a la presencia de mayores déficits en la EXP al año de 

seguimiento, mientras que los síntomas positivos y depresivos predijeron alteraciones en la 

MAP. Finalmente, en las mujeres, menores déficits en MAP y un mejor ajuste premórbido 

predijeron un mejor funcionamiento al año de seguimiento (R2=0.494; p<0.001), mientras que 

en los varones únicamente los déficits en MAP predijeron un peor funcionamiento (R2=0.088; 

p=0.012). 

Conclusiones: En este estudio se han encontrado ligeras diferencias de sexo. Nuestros 

resultados nos llevan a considerar que las intervenciones tempranas de los SN, especialmente 

las centradas en los síntomas de motivación y placer, podrían mejorar los resultados funcionales. 

 

 

Palabras clave 

Primer episodio de psicosis; Esquizofrenia; Síntomas negativos; Sexo; Funcionalidad 
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1. Introduction 

Schizophrenia is a complex and heterogeneous disorder with sex differences in clinical, 

functional and cognitive manifestations. Nevertheless, the nature of the relationship between 

sex-specific and clinical manifestations, cognitive impairment and functional outcome still 

remains unclear (1). The usual course of schizophrenia is marked by psychotic episodes with 

positive (delusions, hallucinations) and negative symptoms (apathy, social withdrawal, avolition) 

as well as cognitive impairment, which may result in the individual suffering a functional 

disability (2). The accomplishment of symptomatic and functional remission is one of the major 

objectives in early-stage interventions, as it is after presenting a first-episode of schizophrenia 

(FES) (3). Although the majority of FES patients may show an improvement in their 

symptomatology after antipsychotic treatment, many continue to have long-term impairments 

in functioning (4). It has been well demonstrated that interventions at early stages of the illness 

–that is, at the onset of FES– can improve subsequent outcomes. Thus, individuals with a first-

episode of psychosis constitute a key group for studying the risk factors linked to the 

development of schizophrenia and other related disorders and its progression in terms of clinical 

outcome in later stages. Therefore, the early identification of clinical, functional and 

sociodemographic features may be important in identifying subsets of patients with similar 

characteristics, facilitating personalized treatment approaches from the early stages of the 

disease. 

Negative symptoms have long been considered a core and independent dimension, distinct from 

other aspects of the illness (e.g., positive, cognitive and motor symptoms) (5). This 

symptomatology is also highly predictive of poor psychosocial functional outcomes (6) and 

largely contributes to the burden that the disorder poses on affected people, their relatives and 

society (7), suggesting it should be a key treatment target. Unfortunately, both pharmacological 

and psychosocial interventions for negative symptoms have demonstrated limited 

effectiveness. To address this critical unmet therapeutic need, the National Institute of Mental 

Health (NIMH) sponsored a consensus development conference to delineate research priorities 

for the field and stimulate treatment development (8). One of the main conclusions of this 

meeting was the nature of this symptomatology; instead of categorizing it into a single category, 

it was suggested that the negative symptoms construct is multidimensional, comprising 5 

discrete domains (anhedonia, avolition, asociality, blunted affect, alogia) with at least two 

correlated factors creating a hierarchical structure consisting of two higher-order dimensions: 

diminished expression (EXP) and amotivation and pleasure (MAP), that have more basic 

subordinate domains (EXP = blunted affect, alogia; MAP = anhedonia, avolition, asociality). Both 

factors may represent separable treatment targets 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 schizophrenia 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 psychosocial 
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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 differences 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 psychosocial functioning, and 

2) To analyze clinical predictors of negative dimensions and functional outcome, that is, 

motivation, pleasure, and expression.  

2. Material and Methods 

2.1. 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 

methodology of the “2EPs Project” can be found elsewhere (15) . 

The inclusion criteria were: 1) aged between 16 to 40 years at 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 a first episode 

psychosis (FEP) in the last 5 years and are currently in remission according to Andreasen’s criteria 

(3). According to this criteria, remission is achieved when the patient’s Positive and Negative 

Symptom Scale (PANSS) score is 3 or less (“mild” or better) in 8 items, as representative of an 

impairment level consistent with symptomatic remission of illness. There is also a minimum 

period of six months in which the symptoms severity must be maintained and the patient must 

not have relapsed after the episode. The exclusion criteria were: 1) having experienced a brain 

trauma with loss of consciousness; 2) an Intelligence Quotient (IQ) lower than 70 and with 

significant difficulties or malfunctioning with adaptive processes; and 3) somatic pathology with 

mental affectation.  

This study was conducted in accordance with the ethical principles of the Declaration of Helsinki 

and adhered to Good Clinical Practice guidelines. Ethics committees of all participating centers 

approved the current study. Each subject agreed to participate and signed the informed consent 

before their inclusion.    

2.2. Assessments 

At baseline, patients performed a complete evaluation that included: structured interviews, 

clinical scales and premorbid adjustment scales. Clinical and functional scales were also 

administered every three months for three years. In case of relapse, a visit was performed and 

the subject's participation in the study was terminated. For the current study, baseline, 6 months 

and one-year follow-up data was used (because a high percentage of subjects were lost to 

follow-up). 
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Sociodemographic, clinical and substance use assessment 

Sex, age and age at the onset of the illness were collected along with the duration of the 

untreated psychosis (DUP). DUP was calculated as the number of days between the first 

manifestations of psychotic symptoms and the initiation of adequate treatment for psychosis. 

Parental socioeconomic status (SES) was determined using Hollingshead’s Two-Factor Index of 

Social Position (16). The diagnosis was confirmed using the Structured Clinical Interview for 

Diagnostic and Statistical Manual of Mental Disorders (DSM) (SCID-I and II) (17) or the Kiddie-

Schedule for Affective Disorders and Schizophrenia (K-SADS) (18) according to DSM-IV criteria. 

The participants at baseline were asked to report personal and family history of psychiatric 

disorders, namely affective and psychotic disorders. A psychopathological assessment was 

carried out with the Spanish versions of the following scales: maniac and depressive symptom 

severities were assessed using the Young Mania Rating Scale (YMRS) (19) and the Montgomery-

Asberg Depression Rating Scale (MADRS) (20), respectively; and positive, negative, and general 

symptoms were assessed by the Positive and Negative Syndrome Scale (PANSS) (21). On each 

scale, the items were summed to obtain a total score. Higher scores indicate greater severity. 

Although the PANSS is one of the most widely used measures of negative symptom severity, it 

has been well-demonstrated that it has several limitations; for instance, it was not designed to 

evaluate negative symptoms exclusively. Thus, we have also used the PANSS-Marder Factor 

Scores (22) as it has more restrictive criteria to assess positive and negative symptomatology. 

The sum of the following items of the PANSS were used to calculate the Positive Symptom Factor 

(PSF): delusions (P1), hallucinatory behavior (P3), grandiosity (P5), suspiciousness/persecution 

(P6), stereotyped thinking (N7), somatic concerns (G1), unusual thought content (G9) and lack 

of judgment and insight (G12); and for the Negative Symptom Factor (NSF): blunted affect (N1), 

emotional withdrawal (N2), poor rapport (N3), passive/apathetic social withdrawal (N4), lack of 

spontaneity and conversation flow (N6), motor retardation (G7) and active social avoidance 

(G16). This structure has proved to be beneficial to obtain more specific information (23).  

As previously commented, the literature revealed the existence of two factors: EXP (Diminished 

expression) and MAP (amotivation and pleasure) (9, 24). Following a previous work which used 

the PANSS (24), EXP factor was calculated as the sum of the following items of the PANSS: 

blunted affect (N1), poor rapport (N3), lack of spontaneity and conversation flow (N6) and motor 

retardation (G7), and MAP factor with emotional withdrawal (N2), passive/apathetic social 

withdrawal (N4) and active social avoidance (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 Functioning 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 functioning. 

Premorbid adjustment and cognitive reserve 
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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 proposed proxy indicators of CR have 

been used (30): 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 specific 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. 

2.3. Data Analysis 

Demographic, clinical and functional sex differences were examined using unpaired t-tests and 

chi-square. A repeated measures 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 undertaken: (1) Candidate exploratory variables were selected 

carefully taking into account their possible role in the prediction of negative 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 psychosis onset, socioeconomic 

status, personal and family psychiatric history, total scores of the PAS, cognitive reserve, 

Marder PANSS positive factor score (PSF), depressive symptoms (MADRS), psychosocial 

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 explore whether 

predictors differ between sexes (interaction term between sex and each potential predictors); 

and (3) To explore which of these factors could predict general negative symptom severity and 

functioning at follow-up, significant predictors were included in a multiple linear 

regression model with backward elimination.  

Data were analyzed using the Statistical Package for the Social Sciences (SPSS v25). All statistical 

tests were carried out two-tailed, with an alpha level of significance set at p≤0.05. 

 

3. Results 

3.1. Sociodemographic, clinical and functional characteristics of the sample 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 of onset was 26.77±6.15 years for female and 25.55±5.96 for male 
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(p=0.160). The mean DUP time was 196.95 days (28 weeks approximately), without differences 

between females and males. Baseline sex differences in sociodemographic, clinical and 

functional characteristics are shown in Table 1. More males reported tobacco (p=0.014) and 

cannabis (p=0.003) use than females. Females showed a significantly lower severity of general 

and total symptoms according to the PANSS (p=0.049 and p=0.039), better premorbid 

adjustment (p=0.003) and greater functionality measured by the FAST scale (p=0.002), but not 

by the GAF (p=0.322). Women also showed fewer general negative symptoms than men, as 

measured by NSF (p=0.031, Cohen’s d=-0.312; 95% CI=[-0.595, -0.029]), while there was only a 

tendency to signification in negative symptoms measured by the PANSS negative subscale 

(p=0.058). Finally, regarding dimensions specific to negative 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.  

[Please insert table 1 here] 

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 measured by the PANSS positive subscale (p= 0.108). For more 

details, see Supplementary Table 1.  

 3.2. 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, ηp
2=0.118), NSF (p<0.001, 

ηp
2=0.140), EXP (p<0.001, ηp

2=0.117) and MAP (p<0.001, ηp
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. 

[Please insert table 2 here] 

3.3. 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 

baseline 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 
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(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 consumption (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).  

[Please insert table 3 here] 

3.4. Predictors of functioning 

The predictors of functioning at follow-up (GAF) that differed between the sexes with interaction 

terms were premorbid adjustment (F=2.066, p=0.010, ηp
2=0.820) and MAP (F= 2.443, p=0.003, 

ηp
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). 

[Please insert table 4 here] 

 

4. 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 adjustment 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 symptomatology 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 

analytic studies in PANSS found that two items (difficulty in abstract thinking (N5) 

and stereotyped thinking (N7)) should no longer be considered part of the negative symptom 

domain (32-33). In addition, females showed less expressivity impairment than males (such as 

flat affect), without differences in motivation and pleasure severity (i.e., anhedonia, avolition or 
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asociality) between both groups. These results are in accordance with previous literature (34). 

Moreover, as expected, in the present study females showed a better premorbid adjustment 

and greater functionality, which is also in accordance with previous studies (12, 14). Finally, 

although sex differences in age of onset is a replicated finding in the literature (35-36), in our 

study no significant differences were found in this regard. There are other studies that found no 

gender differences in age of onset (37). It has been hypothesised that differences in age of onset 

could depend on the presence or absence of family history (12,38). In addition, it should be 

noted that this study does not have balanced samples. 

The obtained results suggest that regardless of sex, patients showed a reduction in the severity 

of negative symptomatology at one-year follow-up. According to our results, a meta-analysis 

revealed that negative symptoms decrease in almost all patients (39). Moreover, a previous 

study of our group found a reduction in the negative symptomatology one year after a FEP and 

that this change remained stable at two years (6). Thus, it seems that negative symptoms tend 

to be stable and persistent in the long-term, but can fluctuate in severity (40) and can even 

improve in the early stages.  

As negative symptoms are not a homogeneous construct, when comparing the predictors of 

MAP and EXP between males and females, we found that, regardless of sex, premorbid 

adjustment seems to be a good predictor of EXP, which is in accordance with 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 predictors of 

greater amotivation (42). Regarding the predictors, in both groups premorbid adjustment and 

depressive symptoms at baseline made a significant contribution to the presence of higher 

deficits in the area of expressiveness, while positive and depressive symptoms predicted 

alterations in motivation and pleasure. Thus, these results could suggest that implementing 

early and personalized interventions at the onset of the illness, that is, after a first-episode, 

tailored to individual needs and paying special attention 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 interventions 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 oriented toward improving self-

reflectivity, linguistic cohesion, and cognitive symptoms (43). Meanwhile, in those patients with 

positive and depressive symptoms, interventions oriented  to increase cognitive control of 

positive emotions, as the Positive Emotions Programme for Schizophrenia (PEPS), could be 

suggested (44). The latter it is a programme designed to improve pleasure and motivation in 

schizophrenia patients by targeting emotion regulation and cognitive 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 interventions focused on treating negative symptoms 

is of paramount importance (38). Moreover, our study suggests that depressive symptoms 

should also be considered.  

Finally, regarding psychosocial outcome prediction, in accordance with the literature, lower 

negative symptoms (6) and premorbid adjustment predicted better functioning at one-year 

follow-up. It is well-known that negative symptoms account for a large part of long-term 
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disability and poor functional outcomes. However, the study of the impact of negative symptom 

factors, taken as a multimodal construct, on functional outcome is of special interest. Our results 

showed that MAP could predict psychosocial functioning, but EXP could not, suggesting that 

symptoms such as anhedonia, avolition and asociality should be prioritized in assessment and 

focused on when developing early interventions targeting psychosocial functioning in FEP.  

This study has certain limitations which must be taken into account. Firstly, no specific scale was 

used to assess negative symptomatology, due to constraints associated with the PANSS scale. 

Although it is one of the most widely used measures of negative symptom severity, we 

acknowledge that it has several limitations. Firstly, the PANSS scale was not designed to evaluate 

negative symptoms exclusively. Rather, it is a comprehensive scale for the assessment of 

psychopathology. Secondly, the PANSS can measure the two-correlated factor, but it was not 

designed for this purpose either. Thirdly, it does not evaluate the anhedonia symptom. Future 

studies making use of newer and improved negative symptom scales may be more appropriate 

for the evaluation of negative symptoms, such as anhedonia and avolition, because they capture 

both manifestations of the symptom, internal motivation and real world behavior. Also, due to 

a high percentage of patients discontinued the study before the follow-up visit (particularly due 

to they refused the re-evaluation), this resulted in a small sample size of women’s group. 

Because of this, some aspects should have been considered with caution in order to extrapolate 

the present findings. Nevertheless, we analysed the differences between patients who were 

assessed at follow-up and those who were only assessed at baseline and we found that they did 

not differ in terms of sex, sociodemographic, clinical and functional characteristics, except for 

positive symptoms measured by PSF. Finally, a limitation present in all CR studies undertaken 

on a psychiatric population is that as there is not yet a valid instrument to measure CR, criteria 

established and replicated in previous studies were followed. Finally, another potential 

limitation of the study is the short follow-up period and the small and unbalanced sample size. 

However, it is a naturalistic and multicentric study with a representative sample of FES patients 

in a stable clinical phase recruited from the whole Spanish territory. Furthermore, the sample is 

very well characterized because it includes different variables of interest.  

In conclusion, clinical phenotypes in FES and its predictors can vary slightly by sex. However, our 

study suggest that there are no differential needs between men and women nor sex-specific 

personalized therapeutic strategies focused on NS. Our results lead us to consider that early 

interventions of negative symptoms, especially those focusing on motivation and pleasure 

symptoms, could improve functional outcomes. Due to the fact that the negative dimension 

constitutes one of the most impairing aspects of schizophrenia, and since treatments for this 

symptomatology have had limited success to date, it might be worthy of further investigation. 

A greater understanding of its impact on the functional outcome will help to change this 

situation, giving way to the design of longitudinal studies that focus on negative symptoms from 

a multidimensional approach.   
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Table 1. Sex differences in sociodemographic, clinical and functional characteristics at baseline 

 Female (n=71) Male (n=152) t / χ² 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 Factor of the PANSS; NSF= Negative Symptoms Factor of the PANSS; EXP= Diminished expression; 
MAP= Amotivation and pleasure; YMRS= Young Mania Rating Scale; MADRS= Montgomery-Asberg Depression Rating Scale; GAF= 
Global Assessment of Functioning; FAST=Functioning Assessment Short Test. Significant differences (p<0.05) marked in bold. 
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Table 2. Sex differences in negative symptoms course 

Negative 
symptoms 

Negative PANSS 
Negative Symptoms Factor of the PANSS 

(NSF) 
Diminished expression  (EXP) Amotivation and pleasure (MAP) 

Time Baseline 6 months 1 year Baseline 6 months 1 year Baseline 6 months 1 year Baseline 6 months 1 year 

Female 12.69±5.16 11.20±4.40 10.64±4.29 12.58±5.36 11.10±4.54 10.69±4.52 7.03±3.12 6.45±2.80 6.02±2.71 5.55±2.54 4.65±2.12 4.67±2.20 

Male 14.07±5.00 13.10±4.73 12.42±4.88 14.24±5.31 13.12±4.91 12.55±5.15 8.05±3.13 7.49±3.07 7.05±3.07 6.19±2.61 5.63±2.16 5.50±2.37 

t -1.905 -2.398 -2.020 -2.177 -2.457 -2.011 -2.279 -2.031 -1.861 -1.725 -2.660 -1.921 

Cohen's d -0.273 -0.411 -0.381 -0.312 -0.422 -0.378 -0.326 -0.349 -0.350 -0.247 -0.457 -0.360 

95% CI 
[-0.556, 
0.010] 

[-0.751, -
0.071] 

[-0.753, -
0.009] 

[-0.595, -
0.029] 

[-0.762, -
0.082] 

[-0.749, -
0.006] 

[-0.610, -
0.043] 

[-0.688, -
0.010] 

[-0.721, 
0.021] 

[-0.530, 
0.035] 

[-0.797, -
0.116] 

[-0.731, 
0.012] 

Sig. 0.058 0.018 0.046 0.031 0.015 0.047 0.024 0.044 0.065 0.086 0.009 0.057 

Within-
Subjects 
Effects 

Time (F=9.707, p<0.001), PANSS*Sex 
(F=0.336, p=0.715) 

Time (F=11.743, p<0.001), NSF*Sex 
(F0.062, p=0.940) 

Time (F=7.973, p<0.001), EXP*Sex 
(F=0.213, p=0.808) 

Time (F=10.045, p<0.001), MAP*Sex 
(F=0.787, p=0.456) 

Between-
Subjects 

Effect 
F=3.966, p=0.049 F=4.367, p=0.039 F=4.208, p=0.043 F=3.736, p=0.056 

 

Abbreviations: PANSS= Positive and Negative Symptom Scale. Significant differences (p<0.05) marked in bold. 



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 

Fe
m

al
es

 

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 

M
al

es
 

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 

Fe
m

al
es

 (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 

M
al

es
 (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 

 

Abbreviations: SEE= standard errors of the estimates; MAP= Amotivation and pleasure; PAS=Premorbid Adjustment Scale; MADRS= 

Montgomery-Asberg Depression Rating Scale. Significant differences (p<0.05) marked in bold.  
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