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cognition is relatively unaffected in remitted patients after 
their first episode.
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Introduction

Poor daily life activities, low social and occupational func-
tioning levels and cognitive impairment are core features 
of schizophrenia [1, 2], most of them persisting outside of 
acute exacerbations of the disorder. This leads schizophre-
nia patients to experience low ability to live independently 
and to have successful social interactions.

Cognitive impairment has been detected in high-risk 
and ultra-high-risk populations for psychosis and in nearly 
remitted first-episode schizophrenia patients, with differ-
ent degrees of improvement after a follow-up period of 
8 months [3–5]; it is widely accepted that deficits in cogni-
tive domains such as working memory, attention and exec-
utive functions do not improve when symptoms disappear 
[1, 6]. Being specific and enduring features of schizophre-
nia, neurocognitive deficits are considered trait markers of 
the disorder, together with brain changes, genetic polymor-
phisms and immunological abnormalities [7].

Whether remitted schizophrenia patients reach complete 
functional recovery is rather debated. It has been demon-
strated that symptomatic remission is associated with better 
daily functioning than non-remitters [8]; Boden et  al. [9] 
reported that remitted first-episode schizophrenia patients 
presented more functional behaviours and life satisfaction 
than non-remitters, while Bobes et al. [10] found that only 
about 10 % of patients reached relevant functioning levels 
during remission.

Abstract   The aim of this paper was to investigate whether 
both neurocognitive and social cognitive performances 
were different between remitted first-episode schizophre-
nia patients, non-remitters and healthy controls (HC). We 
assessed social cognition (Degraded Facial Affect Recog-
nition Task—DFAR and Emotional Mentalizing Task—
EMT) and neurocognition (Wechsler Adult Intelligence 
Scale and Word Learning Test—WLT) in 174 remitted 
first-episode schizophrenia patients, 110 non-remitted first-
episode schizophrenia patients and 320 HC. Multivariate 
analyses of variance with age, gender and IQ as covariates 
(MANCOVA) were performed to compare mean cognitive 
test scores between the three groups. Remitted first-epi-
sode schizophrenia patients performed significantly worse 
than HC only in one verbal memory task (WLT immediate 
recall; p = 0.004); in the same test, they were significantly 
better than non-remitters (p =  0.027). Non-remitted first-
episode schizophrenia patients, differently from remitters, 
performed significantly worse than HC in terms of social 
cognition (EMT—p < 0.05 and DFAR—p < 0.05). Remit-
ted first-episode schizophrenia patients presented worse 
cognitive performance than HC in verbal memory tasks, 
but not in facial affect recognition and in ToM, while non-
remitters did; these results suggest that neurocognitive defi-
cits are the core hallmark of schizophrenia and that social 
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Social cognition, defined as the cognitive processes sub-
tending interactions in the social world [11, 12], is impaired 
in schizophrenia patients as well as neurocognition, but 
it is not so clear whether social cognitive deficits persist 
despite the remission of the acute symptomatology. Of 
note, they were also present in nearly remitted first-episode 
schizophrenia patients [4] and a recent meta-analysis dem-
onstrated that social cognitive performance is also abnor-
mal during the prodromal phases of the disorder in ultra-
high-risk population of young individuals with respect to 
healthy controls (HC) [13]. Taken together, these findings 
suggest that abnormalities in social cognitive tasks, start-
ing before the onset of the disorder, are a core feature of 
schizophrenia.

Furthermore, some authors demonstrated that sta-
ble schizophrenia outpatients presented social cognitive 
impairment particularly in the theory of mind (ToM—the 
ability to recognize emotions and intentions of others) [14–
16]. These findings have been confirmed by a number of 
studies despite the use of different criteria to define remis-
sion: Mehta et  al. [17] demonstrated that ToM and other 
social cognitive domains were impaired in both remitted 
patients and HC, and Rodríguez-Sosa et  al. [18] reported 
social cognitive deficits in discharged patients, but they 
excluded first-episode patients; meta-analyses by Sprong 
[19] and Bora et al. [20, 21] supported the hypothesis that 
social cognitive deficits, particularly ToM impairment, are 
trait markers of schizophrenia. Of note, these meta-analy-
ses compared studies involving patients with acute symp-
toms and authors suggested in their conclusions to study 
first-episode schizophrenia patients in full remission [21]. 
In particular, Bora et  al. [20] analysed papers with non-
homogeneous samples, involving also chronic schizophre-
nia patients and only few remitted patients. In contrast, 
some studies have demonstrated that ToM impairment is 
transient, and it is associated with the acute exacerbations 
of the disorder, particularly with delusional symptoms 
[22, 23]. Particularly, Pousa et  al. [23] involved remitted 
schizophrenia patients, not only after the first episode. Also 
Balogh et al. [24] sustained the hypothesis that social cog-
nitive deficits are state markers of the disorder. One study 
reported that ToM and emotion processing improved, but 
impairment persisted after clinical remission, thus support-
ing both the state and trait hypotheses [25].

Some variables such as the definition of “remis-
sion” which is different among studies, selection of tools 
to assess cognition, dimensions of cognitive functions 
assessed could potentially influence the results. For exam-
ple, in some studies, social cognition, particularly ToM, has 
been assessed using subjective scales. To our knowledge, 
this is the first study using Emotional Mentalizing Task [26] 
to compare remitted first-episode schizophrenia patients 
and HC in terms of ToM abilities. The test investigates four 

subdomains and provides a specific and reliable measure 
of the different ToM skills (inference of second-order false 
beliefs, first-order true beliefs, first- and second-order emo-
tions). Furthermore, differently from previous studies, our 
paper included patients who presented both features (clini-
cal remission and only one schizophrenia episode), being 
the sample unbiased and powerful. To date, whether social 
cognitive deficits are considered a trait or state marker of 
the disorder is rather debated. Evidence, based on mixed 
samples and non-specific tools, is not sufficient to settle the 
issue.

Purpose of the present study is to investigate whether 
neurocognitive and social cognitive deficits are present 
in first-episode schizophrenia even though patients are in 
remission. We hypothesized that social cognitive deficits 
may be more pronounced in non-remitted first-episode 
schizophrenia patients compared to remitters and HC, also 
in the light of their lower insight. [27], and that social cog-
nition is preserved when symptoms disappear after the first 
schizophrenia episode.

Methods

A total of 284 first-episode schizophrenia patients (110 
non-remitters and 174 remitters) and 320 HC were 
recruited as part of the ongoing multicentre “Genetic Risk 
and Outcome in Psychosis” (GROUP) study in the Nether-
lands. The procedure of recruitment, informed consent and 
approval by the accredited Medical Ethics Review Com-
mittee (METC) has been described in a previous report on 
the GROUP study [28].

Inclusion criteria included: age between 16 and 60; 
fluency in Dutch language; ability and willing to give 
informed consent; a diagnosis of schizophrenia according 
to the Diagnostic and Statistical Manual of Mental Dis-
orders, Fourth Edition [29], as assessed by the Compre-
hensive Assessment of Symptoms and History interview 
(CASH) [30]; monotherapy with antipsychotic treatment; 
and lifetime first psychotic episode occurred at least 2 years 
before. Remission of psychiatric symptoms was defined 
according with the remission criteria for schizophrenia 
defined by Andreasen et al. [31].

Exclusion criteria were as follows: history of head 
trauma and the presence of a medical or neurological ill-
ness associated with psychiatric symptoms or affecting 
cognition.

Demographic and clinical variables such as age, sex, age 
at onset, duration of observation, cannabis misuse, urine 
cannabis, urine cocaine, urine amphetamines and phar-
macological treatment were collected. Haloperidol dose 
equivalent of antipsychotics was calculated according to 
the method defined by Andreasen et  al. [32]. Symptoms 
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severity was assessed by the Positive and Negative Syn-
drome Scale (PANSS) [33].

HC did not have: a current or lifetime psychiatric dis-
order, as assessed by the CASH [30]; clinical conditions 
affecting cognitive performance (e.g. dementia, hypothy-
roidism); and a first-degree family member with a lifetime 
psychotic or mood disorder for the influence on cognitive 
performances [34].

All the measures used in the GROUP project were 
selected on the basis of established reliability and validity 
as well as on their feasibility for use in large multisite stud-
ies [28].

Neurocognitive assessment

Estimated IQ: Wechsler Adult Intelligence Scale (WAIS III) 
[35, 36]. The arithmetic (working memory), digit symbol-
coding (processing speed), block design (reasoning and 
problem-solving) and information subtests (verbal compre-
hension) of the WAIS III were administered to estimate IQ. 
The sum of the four subtests yields a measure of estimated 
IQ.

Verbal memory: Word learning test (WLT) [37]. The test 
consists of 15 words presented three times on a computer 
display. After each presentation, patients had to write down 
as many words as they could remember. The sum of the 
words correctly recalled during the three trials was a meas-
ure of immediate recall. Twenty minutes after immediate 
recall, delayed recall was recorded. Patients had to write 
down in 1 min all words they remembered, which was the 
delayed recall score. Finally, the original list along with 15 
distracter words was presented. Patients had to indicate by 
button press whether a presented word was a member of 
the original list or not.

Social cognitive assessment

Emotion perception: Degraded Facial Affect Recognition 
Task (DFAR) [38]. The task uses black and white photo-
graphs of four different actors (two males and two females) 
depicting four emotions: angry, happy, fearful and neutral. 
The task comprises 64 trials consisting of 16 face presen-
tations in each emotion category. The emotions are shown 
with 75 % intensity in order to increase the difficulty of the 
task. Subjects are asked to indicate the emotional expres-
sion of each face with a button press and to respond as 
accurately as possible. Outcome is the proportion of faces 
correctly recognized as neutral, happy, fearful and angry 
emotions (range 0–100 %).

ToM: Conflicting beliefs and Emotions Task–Emotional 
Mentalizing Test (EMT) [26, 39]. The task comprises eight 
vignettes dealing with a social situation of either exclusion 
or threat and featuring two protagonists A and B. In the 

vignette, A holds a true first-order belief and B holds a false 
second-order belief. Each belief is associated with an emo-
tional state, one characterized by positive and one by nega-
tive valence. Participants are asked six questions after each 
vignette, designed to assess their understanding of the two 
conflicting beliefs and conflicting emotional states. Two 
first-order, two second-order and two control questions are 
included. The first-order questions tested participants’ abil-
ity to deduce from the story the belief and emotional state 
of actor A. The second-order questions tested participants’ 
understanding of the false belief of actor B on the thoughts 
of actor A as well as the associated emotional state of actor 
A perceived by actor B. The score 0 is assigned for a wrong 
response, 1 for a partially correct response (partial mental 
state) and 2 for a correct response (full mental state). Range 
was 0–8 for each question.

Statistical analyses

Descriptive analyses of the total sample were performed. 
Groups of patients divided according to the current antip-
sychotic treatment were compared in terms of haloperidol 
equivalent doses using a univariate analysis of variance 
(one-way ANOVA).

Demographic and clinical variables were compared 
between groups (remitted schizophrenia patients at first 
episode, non-remitters and HC) using Chi-square test with 
Bonferroni’s corrections for dichotomous variables or mul-
tivariate analyses of variance (MANOVAs) for continuous 
variables.

Multivariate analyses of variance considering age, gen-
der and IQ as covariates (MANCOVAs) were performed 
to compare mean cognitive test scores between the three 
groups.

Statistical Package for Social Sciences (SPSS) for Win-
dows (version 21.0) was used as statistical programme.

Results

The total sample (N = 604) consisted of 110 non-remitted 
schizophrenia patients at first episode, 174 remitted first-
episode schizophrenia patients and 320 HC. The mean age 
of the total sample was 31.56 (± 9.21) years; 385 subjects 
(63.7  %) were males and 219 (36.3  %) females. Patients 
presented a mean duration of observation of 6.87 (± 4.17) 
years. Other demographic and clinical variables are sum-
marized in Table 1.

Groups of patients treated with different antipsychot-
ics did not differ in terms of haloperidol equivalents 
(F = 0.819; p = 0.515) (Table 2).

No statistically significant differences were found 
between the three groups (remitters/non-remitters/HC) in 
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terms of urine cocaine (χ2 = 4.114; df = 2; p = 0.089) and 
urine amphetamines (χ2 = 4.498; df = 2; p = 0.181).

The three groups were statistically different for age 
(F =  16.533; p  <  0.001), gender (χ2 =  59.443; df =  2; 
p < 0.001), urine cannabis (χ2 = 22.154; df = 2; p < 0.001), 
cannabis misuse (χ2  =  31.103; df  =  2; p  <  0.001) and 
WAIS estimation total IQ (F = 58.077; p < 0.001). In par-
ticular, HC were older than schizophrenia first-episode 
patients (both remitters and non-remitters); both patients’ 
groups had significantly more males than females as com-
pared to HC; non-remitters were more frequently positive 
at the cannabis urine test than remitted first-episode schizo-
phrenia patients and HC, while both patients’ groups pre-
sented cannabis misuse more frequently than HC; finally, 

non-remitted first-episode schizophrenia patients had sta-
tistically significant lower IQ than remitters and HC, while 
HC presented the highest IQ of the total sample.

Descriptive statistics (mean and standard deviation) and 
post hocs of neurocognition and social cognition of the 
three groups are summarized in Table 3.

The three groups were not significantly different for 
WLT retention rate (F =  0.012; p =  0.988), DFAR neu-
tral faces (F  =  1.918; p  =  0.148), DFAR happy faces 
(F = 1.958; p = 0.142), DFAR fearful faces (F = 2.175; 
p  =  0.115), EMT second-order emotion (F  =  1.605; 
p = 0.202), EMT first-order belief (F = 1.453; p = 0.235) 
and EMT control questions (F = 1.981; p = 0.139).

Statistically significant differences were found in terms 
of WLT immediate recall (F =  14.489; p  <  0.001), WLT 
delayed recall (F = 4.287; p = 0.014), DFAR angry faces 
(F =  4.108; p =  0.017), DFAR percentage of total cor-
rect (F  =  5.979; p  =  0.003), EMT second-order belief 
(F  =  6.520; p  =  0.002) and EMT first-order emotion 
(F = 3.412; p = 0.034).

Post hocs revealed that HC performed better than both 
remitters and non-remitters in one of the memory tests, the 
immediate recall (p < 0.005), while they had higher scores 
than non-remitters only in delayed recall (p = 0.015). Fur-
thermore, non-remitted first-episode schizophrenia patients 
performed worse than remitters in WLT immediate recall 
(p = 0.027) (Fig. 1).

In all the social cognitive tests with a statistically sig-
nificant difference among groups, non-remitters performed 
worse than HC (p  <  0.05), while the difference between 
remitted first-episode schizophrenia patients and HC was 
not significant (Fig. 2).

Discussion

This study investigated whether social cognition (facial 
emotion recognition and emotional mentalizing) and verbal 
memory performances were different between first-episode 
schizophrenia patients in remission, first-episode schizo-
phrenia patients not in remission and healthy controls.

The main finding of the study is that while non-remitted 
first-episode schizophrenia patients presented both neuro-
cognitive and social cognitive impairment as compared to 
HC, remitted first-episode schizophrenia patients presented 
only one verbal memory deficit (in the subtest of immedi-
ate recall) as compared to HC, while they were not differ-
ent in terms of facial affect recognition or ToM (emotional 
mentalizing).

Interestingly, our study shows that even the best-out-
come patients appear to have neurocognitive deficits in the 
verbal memory domain, while their social cognition seems 
to be preserved, differently from worse-outcome patients 

Table 1   Demographic and clinical variables of the total sample 
(N = 604)

Standard deviation for continuous variables is reported into brackets

HC healthy controls

Variables Non-remitters Remitters HC

N = 110 N = 174 N = 320

Gender

 Male 92 (83.6 %) 134 (77.1 %) 159 (49.7 %)

 Female 18 (16.4 %) 40 (22.9 %) 161 (50.3 %)

Age 30.89 (± 7.6) 28.59 (± 6.5) 33.40 (± 10.5)

Urine cannabis

 Positive 18 (16.4 %) 11 (6.3 %) 11 (3.4 %)

 Negative 92 (83.6 %) 163 (93.7 %) 309 (96.6 %)

Cannabis misuse

 Yes 20 (18.2 %) 17 (9.8 %) 8 (2.5 %)

 No 90 (81.8 %) 157 (90.2 %) 312 (97.5 %)

Urine cocaine

 Positive 3 (2.7 %) 1 (0.6 %) 2 (0.6 %)

 Negative 107 (97.3 %) 173 (99.4 %) 318 (99.4 %)

Urine amphetamines

 Positive 1 (0.9 %) 0 (0 %) 0 (0 %)

 Negative 109 (99.1 %) 174 (100 %) 320 (100 %)

WAIS estimated 
total IQ

95.45 (± 17.6) 103.60 (± 15.6) 113.67 (± 16.2)

Table 2   Mean and standard deviation (SD) of haloperidol equiva-
lents of main antipsychotic treatment

Name antipsychotics N Mean SD

Risperidone 33 5.25 2.84

Olanzapine 54 5.07 2.86

Quetiapine 12 5.48 4.04

Clozapine 38 5.95 3.13

Aripiprazole 28 4.78 1.75

Total 165 5.29 2.86
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Table 3   Mean, standard deviation (SD), post hocs and significant differences between non-remitted first-episode schizophrenia patients, remit-
ters and HC

Test Groups Mean SD F p Post hocs

WLT immediate recalla Non-remitters 23.97 6.06 14.489 <0.001 R, NR < HC (p < 0.005); 
NR < R (p = 0.027)

Remitters 27.13 5.60

HC 30.09 5.21

Total 28.12 5.96

WLT delayed recall Non-remitters 7.99 2.92 4.287 0.014 NR < HC (p = 0.015)

Remitters 9.14 2.77

HC 10.35 2.63

Total 9.57 2.87

WLT retention rate Non-remitters 0.77 0.19 0.012 0.988 –

Remitters 0.81 0.16

HC 0.84 0.16

Total 0.82 0.17

DFAR percentage neutral faces Non-remitters 77.61 18.38 1.918 0.148 –

Remitters 79.38 15.89

HC 82.80 14.06

Total 80.87 15.58

DFAR percentage happy faces Non-remitters 85.68 14.33 1.958 0.142 –

Remitters 89.51 10.01

HC 87.95 10.81

Total 87.99 11.37

DFAR percentage fearful faces Non-remitters 47.27 21.63 2.175 0.115 –

Remitters 53.23 19.98

HC 54.51 18.14

Total 52.82 19.51

DFAR percentage angry faces Non-remitters 63.35 23.86 4.108 0.017 NR < HC (p = 0.016)

Remitters 67.78 19.01

HC 72.04 19.06

Total 69.23 20.25

DFAR percentage total correct Non-remitters 68.48 12.45 5.979 0.003 NR < HC (p = 0.002)

Remitters 72.48 8.91

HC 74.32 9.31

Total 72.72 10.07

EMT second-order belief Non-remitters 2.80 1.28 6.520 0.002 NR < HC (p = 0.001)

Remitters 3.20 0.99

HC 3.57 0.71

Total 3.32 0.97

EMT second-order emotion Non-remitters 2.58 1.19 1.605 0.202 –

Remitters 2.93 1.12

HC 3.29 0.95

Total 3.06 1.08

EMT first-order emotion Non-remitters 5.54 1.98 3.412 0.034 NR < HC (p = 0.030)

Remitters 6.20 1.72

HC 6.57 1.52

Total 6.27 1.71

EMT first-order belief Non-remitters 3.54 0.75 1.453 0.235 –

Remitters 3.74 0.56

HC 3.83 0.46

Total 3.75 0.56
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(non-remitters after a first schizophrenia episode). Further-
more, remitted first-episode schizophrenia patients did also 
have lower IQ as compared to healthy controls, as well as 
non-remitters. Controlling for IQ, the results remained the 
same (i.e. verbal memory deficits and intact social cogni-
tion in remission).

The results of the present study are in line with previous 
evidence that cognitive disabilities, such as memory defi-
cits, are a trait marker of schizophrenia [40, 41] and sup-
port the hypothesis that impairment in social cognition may 

primarily be a state-dependent characteristic of the illness 
[23].

In our sample, one of the verbal memory tests was 
impaired even during symptomatic remission, differently 
from facial affect recognition and ToM measures. Some 
authors stated that social cognition is related to cognitive 
performance: Sachs and colleagues [42] found a correla-
tion between emotion discrimination and some cognitive 
domains, such as verbal memory or language processing; 
Bora et  al. [43] demonstrated that remitted schizophrenia 

HC healthy controls, R remitters, NR non-remitters
a  Significantly poorer performance of remitted first-episode schizophrenia patients compared to HC

Table 3   continued

Test Groups Mean SD F p Post hocs

EMT control questions Non-remitters 7.12 1.08 1.981 0.139 –

Remitters 7.45 0.99

HC 7.67 0.78

Total 7.51 0.93

Fig. 1   Statistically significant differences between remitted first-episode schizophrenia patients, non-remitters and HC in verbal memory tests. 
HC healthy controls, NS non-significant, WLT Word Learning Test, SE standard error
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patients presented ToM disabilities that may be related to 
the general cognitive impairment; Fernandez-Gonzalo et al. 
[44, 45] showed that neuropsychological variables differ-
ently influenced first- and second-order ToM tasks and that 
in first-episode schizophrenia patients, executive functions 
performance was related to ToM. On the other hand, some 
authors investigated specificity and severity of social cog-
nitive impairment in schizophrenia and argued that ToM 
is not influenced by cognitive performance [46–48], thus 
supporting the hypothesis that social cognition and neuro-
cognition may be underpinned by different pathogenetic 
mechanisms. According to our findings, it is not possible 
to affirm whether social cognition is influenced by neuro-
cognitive variables or not, but our results lean towards the 
hypothesis that they are independent.

Finally, in our study, DFAR total score is significantly 
worse between non-remitters and HC, specifically angry 
face recognition is altered in first-episode schizophrenia 
patients not in remission, compared to HC. Our results 
are consistent with previous findings showing that schizo-
phrenia is associated with impaired ability to recognize 
negative emotions, such as anger and fear with respect to 
healthy controls or other psychiatric disorders [49–52]. 
This could be explained by the presence of residual PANSS 
paranoid/delusional symptoms, which are present in these 
patients who did not gain remission after a first schizophre-
nia episode. Other explanations should be considered while 
interpreting these findings, such as the effects on cogni-
tion caused by antipsychotic medication and/or cannabis 
misuse.

The data from this paper can help to answer this ques-
tion: after a first episode of schizophrenia do patients in 
remission have cognitive deficits? Our results answer Yes 
for few neurocognitive abilities, but No for social cogni-
tion. For this reason, cognitive remediation programmes 
are warranted in remitted schizophrenia patients and social 

cognition should be considered a target for early rehabilita-
tion programmes.

The study has some limits. One of the most important is 
the limited cognitive assessment: only one neurocognitive 
domain (verbal memory) has been assessed in our sample, 
ToM abilities were evaluated using only one test (i.e. Emo-
tional Mentalizing Task), and attributional style was not 
examined. Further studies using a complete neurocognitive 
battery are needed to confirm our results. Other limits of 
the study are the different antipsychotic treatment among 
patients and the poor matching of the three groups. For 
example, antipsychotic doses in terms of haloperidol equiv-
alents were different between remitters and non-remitted 
schizophrenia patients, but it was expected that patients in 
remission take lower antipsychotic doses compared with 
patients still presenting psychotic symptoms. Furthermore, 
it has been demonstrated that second-generation antipsy-
chotic did not influence cognitive performance in schizo-
phrenia [53]. Finally, the cross-sectional design may have 
limited the interpretation of the results: it would be possi-
ble that remitters were a better prognosis group of patients 
originally with higher IQ and better social cognitive per-
formance and that the duration of remission had influenced 
their performance.
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