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Background–objective: Prevalence data of cognitive impairment in Schizophrenia based on large population
samples are scarce. Our goal is to relate cognition and functional outcomes, and estimate prevalence of cognitive
impairment in a large sample of schizophrenia outpatients treated with second-generation antipsychotics.
Method:A cross-sectional outpatient evaluation conducted during follow-up visits. Selection criteria included six-
months stable treatment. The brief battery, EPICOG-SCH, covered four cognitive domains related to functional
outcomes: working memory (WAIS-III-Letter-Number-Sequencing), executive function (Category Fluency Test;
CFT), verbal memory (WMS-III-Logical-Memory), and information processing speed (Digit-Symbol-Coding and
CFT). Clinical severity and functional impairment were assessed with CGI-SCH and WHO DAS-S. Impairment
prevalence was calculated at ≤1.5 SD.
Results: Among patients recruited (n = 848) in 234 participating centers, 672 were under 6-month treatment.
61.5% (n= 413) reported cognitive impairment according to CGI-SCH Cognitive Subscale. Estimated prevalences
were 85.9% (95% CI 85.6–86.2%) CFT-Fruits; 68.3% (95% CI 67.8–68.8%) CFT-Animals; 38.1% (95% CI 37.5–38.3%)

Digit-Symbol-Coding; 24.8% (95% CI 24.1–25.5%) Verbal Memory-Units; 20.9% (95% CI 20.2–21.6%) Letter-
Number Sequencing; 11.7% (95% CI 11.0–12.4%) VerbalMemory-Items. Negative and Depressive symptoms, Def-
icit Syndrome, and functional disability were related to poor performance. Functional disability was predicted by
CGI-SCH-Overall severity (OR = 1.34635, p b 0.0001), CGI-SCH-Negative Symptoms (OR = 0.75540,
p b 0.0001), working memory (Letter-Number-Sequencing) (OR = −0.16442, p = 0.0004) and the time-
course (OR = 0.05083, p = 0.0094), explaining 47% of the observed variability.
Conclusion: Most prevalent impairments were on executive function and processing speed domains; however,
working memory showed the strongest relationship to functional disability. Monitoring cognitive function during
follow up is critical to understand patient’s everyday functional capacity.
© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

One of the primary features of schizophrenia is cognitive impairment;
in past decades, this has been associated with patient functioning in daily
life (Bowie andHarvey, 2006; Bowie et al., 2008; Green, 1996; Green et al.,
2000, 2004a; Velligan et al., 1997;Harvey et al., 2006a,b) and greatly influ-
ences functional outcome on nearly the same level as negative symptoms
(Hofer et al., 2005). Although the characteristics of cognitive impairment
of schizophrenia have been extensively described, there arewide variabil-
ity and heterogeneity in the domains that are affected and their degree of
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involvement (Fioravanti et al., 2012). A large proportion of schizophrenia
patients – but not all –may develop significant, moderate-to-severe cog-
nitive impairment (Montgomery and van Zwieten-Boot, 2007), but also it
has been reported that 20–25% of patients may have normal scores on
neuropsychological tests (Palmer et al., 2009; Wexler et al., 2009).
Existing studies on cognitive deficits, have focused primarily on two
methods of comparison: most studies compared patients’ deficits with
deficits in control groups, while other have compared patients’ cognitive
performance to that of the general population using normative data
(Keefe et al., 2006). In one of the first published meta-analyses, the aver-
agepatient performance on22psychological testswas described to bebe-
tween 0.46 and 1.41 standard deviations below controls (Heinrichs and
Zakzanis, 1998), and later on it was showed that deficit severity can be
as great as 2–3 standard deviations below the mean (Keefe et al., 2006).

Drug therapy also plays a role in the patient’s cognitive health, and
cognitive symptoms’ responses following treatment with second-
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generation antipsychotic agents are highly variable (Harvey et al.,
2006a; Keefe et al., 1999). Contrary towhat onemight expect, interna-
tional surveys on the use of neuropsychological assessments in psy-
chiatric clinical practice have shown that cognitive assessment is not
usually included in routine clinical practice (Belgaied et al., 2014;
Green et al., 2005).

Schizophrenia’s characteristic cognitive deficits have led to vari-
ous attempts to generate specific batteries (Gold et al., 1999; Hurford
et al., 2011; Keefe et al., 2004; Nuechterlein et al., 2008; Pietrzak et al.,
2009; Velligan et al., 2004) (for a review of the available measure-
ment tools, see Fagerlund, 2004 and Pino et al, 2008) (Pino et al.,
2008), some of which aim to meet time constraints of clinical settings
and also result in a composite score representative of the overall deficit.
Also, the NIH initiative, Measurement and Treatment Research to Im-
prove Cognition in Schizophrenia (MATRICS), promoted cognitive as-
sessment in pharmacological research on schizophrenia, following a
pre-definedmethodology aiming to build a battery addressed to specif-
ic goals (Buchanan et al., 2005; Green et al., 2004a; Green and
Nuechterlein, 2004).

In clinical practice, determining patient’s cognitive abilities con-
veys specific challenges i.e. not only the efficiency to initially define
the existence and degree of impairment and to estimate patients’
cognitive strengths andweaknesses, but also to predict its related im-
pact on clinical and functional outcomes, tomonitor the effect of clin-
ical changes on cognition and to determine the effect of adjustments/
changes on drug treatments (Fagerlund, 2004) or the impact of reha-
bilitation programs.

After decades of research, the relationship between cognition and
function in schizophrenia is now well recognized but not fully de-
scribed; little is known about this interrelationship over time, about
how other variables may influence the role of cognition in shaping
functional outcomes (Rajji et al., 2014) or how changes induced in
patients’ cognitive functioning impact on functional outcomes
(Green and Nuechterlein, 2004; Matza et al., 2006; Ventura et al.,
2013).

In this Epidemiological Study of Cognitive Impairment in Schizo-
phrenia (EPICOG-SCH) we evaluated the performance of patients on
specific cognitivedomains associatedwithpatients’ functional status ac-
cording to review works published elsewhere, and we estimated the
prevalence of cognitive impairment in those domains using published
normative data.

This study is based on a large sample of clinically stable schizo-
phrenia outpatients treated with second-generation antipsychotic
drugs as their primary therapy. To this end, the EPICOG-SCH brief bat-
tery was built using cognitive tests validated in Spain and with avail-
able normative data from the general population. In addition, we
aimed to describe the observed relationship between cognitive, clini-
cal variables and patients’ functional disability. Functional disability
was assessed by the World Health Organization Short Disability As-
sessment Schedule (WHO DAS-S) (Janca et al., 1996) in which clini-
cians assesses the patient’s difficulties in different functional areas
due to his or her mental illness.

This study will provide useful information for clinicians to better
understand the complex interaction between cognitive, clinical and
functional factors in stable schizophrenia outpatient and, as well as,
will provide reference data on the prevalence of cognitive impair-
ment based on a large population, as reference for future studies.

2. Materials and methods

We conducted a cross-sectional epidemiological study with a
sample of schizophrenia outpatients on maintenance treatment
with second-generation antipsychotic drugs. The patients visited a
clinic for a routine control visit at one of the community-based
mental-health service centers in Spain, within of the National Public
Health System including all 17 Autonomous Communities in the
country.

2.1. Participants

Inclusion criteriawere at least 18 years of age, having an established
diagnosis of schizophrenia according to DSM-IV-TR criteria (American
Psychiatric Association, 2002), on maintenance treatment with at least
one second-generation antipsychotic drug and treatment remaining
stable during the previous sixmonths, and completion of informed con-
sent to participate in the study. Exclusion criteria were not having a
clinical history of at least one year at the participating center, suffering
an acute depressive episode at the time of selection, at least 2 months
elapsed since the most recent neuropsychological or cognitive assess-
ment and presenting severe or uncorrected auditory or visual sensory
dysfunctions or psychomotor disturbances that would prevent the
completion of cognitive tasks.

The study was approved by the Clinical Research Ethics Commit-
tee of one of the participating centers, and this approval extended
to all the other participating centers in the country.

2.2. Cognitive assessment battery

For the selection of the domains to be included, theMATRICS-RAND
review work was taken into account regarding documented relation-
ship of subtests to functional outcomes (Nuechterlein et al., 2008;
Green et al., 2004b). Subtests were selected also considering available
versions validated at local level and with published local normative
data based on general population. Four domains were identified as rel-
evant in schizophrenia including executive function (althoughnot con-
sidered initially within the MATRICS reviewmodel); the selected tests
composing the final EPICOG-SCH battery were; Letter-Number Se-
quencing (WAIS-III) (Weschler, 2001;Gold et al., 1997) (workingmem-
ory), Logical Memory (WMS-III-Text A) (Weschler, 2001) (verbal
memory), Category Fluency Test (3 categories: animals, fruits, cities–
villages) (Benton andHamscher, 1978) (executive functioning and infor-
mation processing speed), and Digit-Symbol Coding (WAIS-III)
(Weschler, 2001) (information processing speed). For Category Fluency
Test the category “vegetables” was substituted by “cities–villages” due
to issues observed in Spanish languages with the original one
(Pascual et al., 2000; Buriel et al., 2004). Category Fluency Test was se-
lected as measure of executive function as described widely in the liter-
ature (Lezack et al., 2004; Heilman and Valenstein, 2003) but also as a
measure of information processing speed.

2.3. Procedure

Data were collected from a clinical patient interview, including
sociodemographic and clinical data and details about both antipsy-
chotic treatments and other concomitant treatments, especially
treatments using anticholinergic agents. In addition, socio-
occupational status, functional status in different aspects of life and
a history of cognitive difficulties symptoms were assessed.

Data on the clinical psychiatric diagnosis included the date of the
first schizophrenic episode and the type of schizophrenia according
to the DSM-IV-TR (American Psychiatric Association, 2002). The
presence of the Deficit Syndrome was recorded (Kirkpatrick et al.,
2000; Arango et al., 1998, 2004), and the severity of the disorder
was determined based on the week before the visit by the Clinical
Global Impression-Schizophrenia (CGI-SCH) Severity Scale (Haro
et al., 2003a,b) which includes aspects of the disease in addition to
overall severity, such as positive, negative, depressive and cognitive
symptoms.
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2.3.1. Functional variables
Socio-occupational information about the patients’ competitive

employment working activity was recorded (Knudsen et al., 2000).
The impact of the patient’s overall mental health on daily function
was assessed using the WHO DAS-S (Janca et al., 1996; Sartorius
et al., 1986). This assessment tool is a semi-structured interview de-
signed to assess disability frommental disorders and includes the fol-
lowing dimensions: personal care, occupational and family functioning,
functioning in the wider social context and an overall score.

2.3.2. Cognitive test
Before administering the battery, patients were asked about the

existence of cognitive difficulties using an open question and asking
about previously conducted testing. Cognitive battery was composed
of four subtests with an estimated mean administration time be-
tween 20 and 30 min; the sequence of administration was set in
theway to avoid administering consecutively tests with verbal mate-
rial stimuli. Investigators were selected provided they had demon-
strable experience administering cognitive tests. Procedures to
administer the battery were standardized using the instructions pro-
vided in the relevant manuals (Buriel et al., 2004; Wechsler, 2001;
Weschler, 2001). Raters were asked to register all patients’ responses
into the forms and to obtain subtest scores.

2.4. Data analysis

All forms were centrally collected and scores for cognitive tests
were centrally monitored to check accuracy and consistency among
raters. After reviewing cognitive tests of 40% of the patients, observed
discrepancies on scoring criteriawere discussed in ameeting to reach
consensus. Discrepancies were foundmainly on the Category Fluency
tests in the way raters scored language/country specificities on the
produced names and also on Logical Memory when accepting syno-
nyms as correct answers, among others. Resolution criteria were
then applied to all data. Raw scores were transformed into standard-
ized scores (scalar or centile depending on the test) based on pub-
lished local normative data (Buriel et al., 2004; Wechsler, 2001;
Weschler, 2001). For standardization age was the only stratification
variable that was available for all age ranges for all subtests with
the exception of Category Fluency Cities–Villages. For the WHO-
DAS-S, the sum of the scores was considered the measure of overall
patient functional disability.

Disability based on the cognitive tests results was identified as
equal to or less than 1.5 standard deviations (SD) from the mean of
standardized scores (i.e., a 1.5 SD cut-off or 10th centile)
i.e., corresponding to a score b5.5 for scalar ratings and b10 for
centiles. The prevalence of impairment was defined as the percentage
of patients with scores below the cut-off mentioned; prevalence esti-
mates are givenwith the 95%CI. Rawand adjustedprevalence, accord-
ing to the estimated total number of patients with schizophrenia in
Spain, was estimated. For adjusted prevalence, weights were derived
from 2004 population data provided by the National Statistics Insti-
tute (Instituto Nacional de Estadística, 2006) and considering a preva-
lence of schizophrenia of a constant 1% in all constituted communities.
In addition, we also provided the prevalence estimates for the cut-off
of 1.0 and 2.0 SD below the mean, corresponding to the lower limit of
normal cognitive performance and to severe impairment, respectively
(Harvey et al., 2006a; Taylor and Heaton, 2001); these cut-offs corre-
spond to scores between b7 and b4 for scalar scores and between b25
and b5 for centile scores, respectively. The prevalence of impairment
for each domainwas establishedwhen all of the tests administered as-
sociated with that domain were below the cut-off. Criterion validity of
the battery was based on its relationship with actual patient’s clinical
and functional status. Wilcoxon test was used to describe differences
on performance among clinical subgroups; Spearman correlations
were used to describe the association between cognitive performance
and, clinical severity and functional disability results.

For exploratory purposes, we constructed two regression models
to study the association between cognitive performance and the
overall level of functional disability. Both the scores (raw and stan-
dardized) of all of the tests and the clinical variables were considered.
All of the statistical tests were performed with the significance level
set at 5%. The data were analyzed using SAS software release 8.02
(SAS Institute, Cary, NC).

3. Results

3.1. Description of patients and subgroups

Eight hundred and forty-eight (848) patients from 234 centers
were evaluated between June and December 2006, from which 176
cases with protocol deviations were observed (20.8%) primarily due
to an insufficient duration of maintenance treatment or due to docu-
mented changes on the prescribed drugs within the period or not
enough data to confirm treatment duration. Ultimately, 672
patients with no changes on their drug therapy regimenwere includ-
ed in the group of analyzed patients. Table 1 shows the patients’
sociodemographic and clinical characteristics. The sample consisted
of patients with mild to moderate degrees of disease severity
according to the CGI-SCH scale (Haro et al., 2003a,b) showing a
wide variability in disease duration and overall adherent to pre-
scribed drug treatment. Occupationally active patients comprised
18.9% (n = 122) of the cases; 33.6% (n = 226) had some type of
government-recognized disability. Table 1 shows the results obtained
in each functional area evaluated by the WHO-DAS-S; the mean of
overall disability was 8 out of 20, with greater disability observed in
the subscales of occupational functioning and functioning in the wider
social context.

A total of 67.4% of patients (n=453)met the criteria for the Deficit
Syndrome (Arango et al., 1998; Kirkpatrick et al., 2000) and 64.3% (n=
429) showed some degree of depression according to the CGI-SCH
scale (Haro et al., 2003a,b). Nine hundred and forty-six antipsychotic
treatmentswere recorded, either as primary or as secondary treatment
for schizophrenia, and 15.6% of patients had prescribed anticholinergic
agents as concomitant treatment (n = 105). In total, 42.6% (n = 286
cases) were being treated simultaneously with several antipsychotic
agents. Among the registered treatments there were Amisulpride
(40.8%, n = 274), Risperidone (35.7%, n = 240), Olanzapine (22.9%,
n = 154) and Quetiapine (11.8%, n = 79), and other agents at lower
percentages.

A few patients had a previous cognitive assessment (12.5%, n =
83 cases), with amean time of 28.5months from the previous test. Ac-
cording to clinical criteria, a large number of patients had cognitive im-
pairment (CGI-SCH ≥ 2 minimal = 91.2%, n = 613; and CGI-SCH ≥ 3
moderate = 61.5%, n = 413). Additionally, in response to the open
question, most patients reported having or suffering cognitive difficul-
ties in their daily lives (78%, n=524), including difficulties in concen-
tration, remembering, maintaining attention when reading, planning
capacity, keeping on track during conversations, following instructions
or a combination of these, among others.

3.2. Performance and cognitive impairment

The domainswith the lowest results were executive function (Cat-
egory Fluency Test) and information processing speed (Digit-Symbol
Coding and Category Fluency Test), whereas the best resultswere ob-
tained in the verbal memory domain, specifically, in the immediate
recall of items (see Table 2).



Table 1
Sociodemographic, clinical and functional characteristics of the patients.

Variable Total Sample
(N = 672)

Mean SD

Age (years) 39.0 10.5
Time course of the disorder (years) 14.4 9.9

n %

Schizophrenia subtypes
Paranoid (295.30) 500 75.3
Undifferentiated (295.90) 71 10.7
Residual (295.60) 59 8.9
Disorganized (295.10) 32 4.8
Catatonic (295.90) 2 0.3

Gender
Man 447 67.2
Woman 218 32.8

Educational level completed
No education completed 66 9.8
Primary 312 46.4
High School 226 33.6
University 60 8.9
Unknown 8 1.2

Psychiatric Comorbiditiesa

Substance Use 165 24.6
Mood disorders 74 11.1
Anxiety disorders 51 7.6
Personality disorders 28 4.2

Family Historyb

Depressive disorder 171 25.5
Psychotic disorder 133 19.6
Substance abuse 94 14.0
Bipolar Disorder 23 3.4

Treatment Adherence
Yes 542 80.7
No 103 15.3

Mean SD

Mental Health Care Records (Past Year)
Number visits to the specialist 7.6 5.9
Number relapsesc 0.7 2.5
Elapsed time since last relapse (months) 25.5 33.9
Number of hospital admissionsc 0.4 1.1
Mean length of hospital admissions (days) 6.5 13.7

n %

Governmental disability/handicap
Officially awarded 226 33.6

Mean SD

Percentage of disability acknowledged (%)d 64.4 10.9

n %

Patients with long term labor incapacity (disability awarded officially)
Temporal labor incapacity 26 3.9
Permanent labor incapacity 338 50.3

Absolute (for any type of work) 197 62.3
Total (for the usual activity) 101 32.0
Partial 17 5.4
Great incapacity 1 0.3

Under evaluation 52 7.7
Unknown 86 31.1

Occupational status each
Retired 241 35.6
Unemployed 176 26.2
Active work 122 18.9
Housework 48 7.2
Student 34 5.1
Unknown 51 3.4

Type of work
Not working or unknown 472 70.2

(continued on next page)
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Table 1 (continued)

Variable Total Sample
(N = 672)

Mean SD

Worker in a factory 81 12.5
Qualified worker 44 6.5
Services/Retails 40 6.0
Secretary/Receptionist 10 1.5
Associated professional 9 1.3
Professional 12 1.8
Manager-Business Administrator 4 0.6

Currently studying 80 11.9
Principal income source

Pension-subsidy 264 39.3
Family support 139 20.7
Salary or unemployement benefit 134 19.9
Various income sources 43 6.4
Not specified 58 8.6

Social interaction: frequency of interaction with family
On a daily basis or almost daily 267 39.7
Once or twice per week 140 20.8
Once or twice per month 119 17.7
Every several month 64 9.5
Rarely 65 9.7
Never 10 1.5
Unknown 7 1.0

Social interaction: frequency of interaction with friends
On a daily basis or almost daily 252 37.5
Once or twice per week 201 29.9
Once or twice per month 83 12.4
Every several month 20 3.0
Rarely 78 11.6
Never 26 3.9
Unknown 12 1.8

Mean SD

WHO DAS-Se

Total Score 8.0 4,1
Personal Care 1.1 1.1
Occupational Functioning 2.5 1.4
Familiar Functioning 1.9 1.2
Broad Social Context Functioning 2.6 1.3

WHO DAS-S, World Health Organization Disability Scale-Short Version (Janca et al., 1996; Sartorius et al., 1986).
WHO-DAS-S subscales also showed associationwith their corresponding registered sociodemographic data. In thiswayOccupational functioningwas related to patient’s actualWork
Status (Chi2 = 172.7626, gl = 25, p b 0.0001) and Principal Source of Incomes (Chi2 = 164.9863, gl = 20, p b 0.0001). Broad social context functioningwas associated both with
Frequency of Social Interactions with Family (Chi2 = 84.6947, gl = 25, p b 0.0001) and with Friends (Chi2 = 218.8328, gl = 25, p b 0.0001). Familiar Functioningwas associated
to Frequency of Social Interaction with Family (Chi2 = 73.2496, gl = 25, p b 0.0001). No complementary information was recorded to analyze the association to Personal Care
subscale.

a Psychiatric conditions were reported in 45.5% (n = 305) of the patients as associated to the diagnosis of schizophrenia; eating disorders, sleep disorders, sexual disorders, and
obsessive–compulsive disorders were reported at lower rates.

b 50% (n = 337) of the patients reported family history of psychiatric disorders; intellectual disability, anxiety disorders, dementia, obsessive–compulsive disorder, eating dis-
order, and personality disorder were reported at lower rates.

c Related to all patients, including those without relapses or admissions during the specified period.
d Established in percentages and ranging in the study from 15% to 100%. Governmental classification systemwith anchor percentages; 0%means a permanent handicap proof by

objective measures not involving disability; from 1% to 24% corresponds to permanent handicap resulting in amild disability; from 25% to 49% corresponds to permanent handicap
resulting in amoderate disability; from 50% to 70% corresponds to permanent handicap resulting in a severe disability; from 70% onwards corresponds to permanent disability pro-
ducing high severe handicap with a dependent status to carer for daily living activities.

e Total score is in a range from 0 to 20 and subscales from ranging from 0 to 5. Higher scoremeans higher disability. For each subscale few patients showed Functioningwith Help
i.e. Personal Care 6.9% (n = 46), Occupational Functioning 8.4% (n = 56), Familiar Functioning 7% (n = 47), and Broad Social Context Functioning 7.9% (n = 53).
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On most of the tests, a higher percentage than expected was ob-
served in the 1.5 SD cut-off compared to a normal reference distribu-
tion (i.e., 9.06%) except for the test of verbal memory for items (see
Table 2).

Impairment prevalence estimates with 95% CIs for each cognitive
tests were, from low to high, verbal memory (items), 11.7% (95% CI
11.0–12.4%); working memory (Letter-Number Sequencing), 20.9%
(95% CI 20.2–21.6); and verbal memory (units), 24.8% (95% CI
24.1–25.5%). Themost prevalent impairmentswere in executive func-
tion and processing speed (Category Fluency Test and Digit-Symbol
Coding), with Digit-Symbol Coding percentages of 38.1% (95% CI
37.5–38.3%); Category Fluency Test-Animals 68.3% (95% CI
67.8–68.8%); and Category Fluency Test-Fruits 85.9% (95% CI
85.6–86.2%). The population-adjusted prevalence was very similar
(results are included as supplementary material, see Supplementary
Table 1).

As expected, marked heterogeneity was observed in overall cog-
nitive performance. Most of the patients had cognitive impairment
in one or two of the assessed cognitive domains i.e. 41% (n = 220
cases) had cognitive impairment in one, and 30.6% (n = 164) had
cognitive impairment in two domains. Impairement for three or
four domains were lower: 12% (n = 67) and 9.3% (n = 50), respec-
tively. A small number of patients had normal performance in all
assessed areas (6%, n = 35).



Table 2
Results obtained from the EPICOG-SCH cognitive battery and prevalence of cognitive impairment.

Raw Score Standardized Score Percentage of patients with Cognitive Impairment

Cognitive Subtest n Mean SD Min Max n Mean SD Min Max Cut off scores for Scalar Scores

≤1 SD (Score ≤ 7) ≤1.5 SD (Score ≤ 5.5) ≤2 SD (Score ≤ 4)

Letter-Number Sequencing (WAIS-III)a 670 8.5 3.9 0 21 647 8.9 3.9 0 19 37.7 20.9 12.8
Digit-Symbol Coding (WAIS-III)a 671 43.6 21.5 0 133 648 6.3 3.4 1 19 63.4 38.1 27.9
Logical Memory (WMS-III-Text A)a

Units 672 10.4 4.6 0 23 641 8.4 3.4 1 19 38.0 24.8 12.2
Issues 672 4.6 1.7 0 7 649 9.4 2.8 2 15 25.4 11.7 6.0

Cut off scores for Centile Scores

Centile_25 Centile_10 Centile_5

Category Fluency Test (total score)b 672 39.4 15.6 0 148 – – – – – – – –
Animals 672 14.0 5.6 0 39 539 3.0 2.6 1 13 85.9 68.3 59.9
Fruits 672 10.0 3.6 0 31 539 1.9 1.7 1 14 97.6 85.9 76.9
Cities–Villagesc 672 15.5 8.1 0 78 – – – – – – – –

SD, Standard Deviation.
Observed percentages of patients showing cognitive impairment for all subtests are higher than the expected percentages in a normal distribution i.e. 15.7% for ≤ 1 SD and 2.3%
for ≤ 2 SD.
When interpreting the estimated prevalences, the similarities and differences between the study sample and normative sample need to be taken into account. In this sense, some
differences on sociodemographic factors were observed: participants on the normative samples for WAIS-III and WMS-III were older than the patients in the study sample
(p = 0.000014 and p = 0.0001 respectively) and also the normative sample was composed of a lower percentage of men than the study sample (p = 0.0001 for both WAIS-III
and WMS-III). Regarding education, patients on the normative sample for WAIS-III had a lower percentage of patients with primary school completed (p b 0.0001) compared to
the study sample that showed a higher level of education. Information about education was not available for WMS-III normative sample.
With regards Category Fluency normative samplewas older (p b0.0001) andwith a higher level of education (pb0.0001). Years of education have a clear impact on theperformance
of this subtest (Buriel et al., 2004).

a Standardized as scalar scores (mean 10 SD 3) (Weschler, 2001).
b Standardized as centile score. Available normative data only for patients aged 20 to 49 years old (Buriel et al., 2004).
c No available normative data in Spain. The category “vegetables”was substitutedwith “cities–villages” due to the issues related to the category “vegetables” in Spanish language,

as noted in past published research (Buriel et al., 2004). The category “cities” is one of the categories included in the Set-Test of Isaacmeasuring category fluency validated in Spain
(Pascual et al., 2000).
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On all of the cognitive tests administered, performance was in-
versely andmoderately associatedwith the level of functional disabil-
ity assessed by the WHO DAS-S; higher performance was related to
less disability (see Table 3).

Patients who were actively employed at the time of participation
in the study or who were in training programs performed better on
all tests (see Table 4).

3.3. Cognitive performance and clinical profile

With respect to criterion validity, the relationship between per-
formance on cognitive tests and the patient’s overall clinical status
Table 3
Relationship between clinical impression, disability and cognitive results.

ICG- SCHa WHO-DAS-S Dimension

Cognitive test (N = 672) General
Subscale

Cognitive
Subscale

Personal
Care

Family and
household

Letter-number sequencing-
WAIS-III

−0.33⁎⁎⁎ −0.35⁎⁎⁎ −0.37⁎⁎⁎ −0.30⁎⁎⁎

Digit-symbol coding-WAIS-
III

−0.23⁎⁎⁎ −0.28⁎⁎⁎ −0.31⁎⁎⁎ −0.25⁎⁎⁎

Category Fluency Test (total
score)

– – −0.30⁎⁎⁎ −0.25⁎⁎⁎

Animals −0.19⁎⁎⁎ −0.25⁎⁎⁎ −0.27⁎⁎ −0.23⁎⁎⁎

Fruits −0.20⁎⁎⁎ −0.23⁎⁎⁎ −0.30⁎⁎⁎ −0.22⁎⁎⁎

Cities/Villages – – −0.27⁎⁎⁎ −0.23⁎⁎⁎

Logical Memory*-WMS-III-
Text-A
Units −0.26⁎⁎⁎ −0.29⁎⁎⁎ −0.24⁎⁎⁎ −0.23⁎⁎⁎

Issues −0.21⁎⁎⁎ −0.20⁎⁎⁎ −0.15⁎⁎⁎ −0.19⁎⁎⁎

Statistical Significance: ⁎⁎ p b 0.001 ⁎⁎⁎ p b 0.0001.
CGI-SCH-SCH, The Clinical Global Impression-Schizophrenia scale (Haro et al., 2003a,b).
WHO DAS-S World Health Organization Disability Assessment Scale Short Version (Janca et

a Correlation coefficients using standardized scores for cognitive subtests.
b Correlation coefficients using raw scores for cognitive subtests.
according to the clinical impression was moderate and statistically
significant. Therefore, the more clinically severe patients, according
to the CGI-SCH-Overall severity and Cognitive scales, performed more
poorly on cognitive tests (see Table 5). In both cases, performance
in the working memory domain (Letter-Number Sequencing) had
the highest correlation with the clinical impression of severity as
assessed by the clinician´s CGI-SCH subscale.

For the remaining evaluated clinical aspects, such as negative
symptoms, depressive symptoms and the presence of the Deficit
Syndrome, the results are shown in Figs. 1 and 2 and Table 5. In
all cases, the severity of the associated symptoms showed a statis-
tically significant inverse relationship to cognitive performance
sb

Occupational
Functioning

Functioning in Broader Social
Context

WHO-DAS-S Total
Score

−0.30⁎⁎⁎ −0.31⁎⁎⁎ −0.39⁎⁎⁎

−0.27⁎⁎⁎ −0.27⁎⁎⁎ −0.33⁎⁎⁎

−0.27⁎⁎⁎ −0.28⁎⁎⁎ −0.33⁎⁎⁎

−0.27⁎⁎⁎ −0.24⁎⁎⁎ −0.31⁎⁎⁎

−0.24⁎⁎⁎ −0.24⁎⁎⁎ −0.29⁎⁎⁎

−0.23⁎⁎⁎ −0.27⁎⁎⁎ −0.30⁎⁎⁎

−0.21⁎⁎⁎ −0.25⁎⁎⁎ −0.28⁎⁎⁎

−0.14⁎⁎⁎ −0.19⁎⁎⁎ −0.21⁎⁎⁎

al., 1996; Sartorius et al., 1986).



Table 4
Results on cognitive tests on EPICOG-SCH battery according to occupational status.

Occupational Statusa

Cognitive Test Active Status
(n = 204)

Non Active Status
(n = 417)

Mean SD Mean SD Sign. 95% IC of Difference

Low High

Letter-number sequencing-WAIS-III 9.3 4.0 8.3 3.9 p = 0.0023⁎⁎ 0.3 1.6
Digit-symbol coding-WAIS-III 49.5 20.1 40.7 20.5 p b 0.0001⁎⁎⁎ 5.4 12.2
Fluency Test (Total) 43.1 16.6 38.3 15.0 p = 0.0014⁎⁎ 2.2 7.4
Animals 15.2 6.0 13.5 5.6 p = 0.022⁎ 0.7 2.7
Fruits 10.7 3.6 9.8 3.5 p = 0.0091⁎⁎ 0.3 1.5
Cities/Villages 17.2 8.8 15.1 7.8 p = 0.0026⁎⁎ 0.8 3.6

Verbal Memory-WMS-III*
Units 11.8 4.6 9.9 4.6 p b 0.0001⁎⁎⁎ 1.1 2.7
Issues 5.1 1.5 4.4 1.7 p b 0.0001⁎⁎⁎ 0.4 1.0

95% IC, Confidence Interval; Statistical Significance: *p b 0.05, **p b 0.01,***p b 0.001, ****p b 0.0001.
Patients in an active situation showed better results in all cognitive tests in the EPICOG-SCH battery compared with those in a non-active situation.

a Active Status included active workers, students and patients in charge of housework while non-active included unemployed and retire patients.
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across all assessed domains. For depressive symptoms, this rela-
tionship was also true, except in the verbal memory domain,
where patients with depressive symptoms showed similar results
to those with no such current symptoms. Finally, the subgroup of
patients with the Deficit Syndrome performed poorly on all tests
(see Table 5).

The first multiple linear regression model was constructed using
only the results of cognitive tests (standardized scores) and ex-
plained 12.13%of the variability of functional disability,with significant
coefficients only for the subtests of Letter-Number Sequencing (OR=
−0.32, P b 0.0001) and Category fluency Test-Fruits (OR = −0.35,
Table 5
Results on cognitive tests on the EPICOG-SCH battery and functional disability according to

Deficit Syndromea De

Meet
Criteria
(n = 453)

Not Meet
(n = 209)

Pr
(n

Mean SD Mean SD p-value M

Cognitive Tests
Letter-number sequencing-WAIS-IIId 8.3 3.7 10.1 3.9 b0.0001⁎⁎⁎⁎ 8
Digit-symbol coding-WAIS-IIId 6.0 3.3 7 3.3 b0.0002⁎⁎⁎ 6
Category Fluency Test (Total)d 36.9 14.7 44.8 16.3 b0.0001⁎⁎⁎⁎ 38
Animals 13.2 5.6 15.6 5.7 b0.0001⁎⁎⁎⁎ 13
Fruits 9.5 3.5 11.1 3.6 b0.0001⁎⁎⁎⁎ 9
Cities/Villages 14.2 7.5 18.1 8.8 b0.0001⁎⁎⁎⁎ 15

Verbal Memory -WMS-III-Text-Ae

Units 7.9 3.2 9.5 3.6 b0.0001⁎⁎⁎⁎ 8
Issues 9.2 2.8 10.1 2.7 b0.0001⁎⁎⁎⁎ 9

WHO-DAS-S Subscales
Personal Care 1.3 1.1 0.6 0.9 b0.0001⁎⁎⁎⁎ 1
Occupational Functioning 2.8 1.3 1.7 1.3 b0.0001⁎⁎⁎⁎ 2
Family and Household 2.2 1.1 1.4 1.1 b0.0001⁎⁎⁎⁎ 2
Functioning on Broader Social Context 3.0 1.2 1.8 1.2 b0.0001⁎⁎⁎⁎ 2

WHO DAS-S, World Health Organization Disability Scale-Short Version (Janca et al., 1996; S
Statistical Significance: *p b 0.05, **p b 0.01,***p b 0.001, ****p b 0.0001.

a According to specific criteria for Deficit Syndrome (Arango et al., 1998, 2004; Kirkpatric
areas i.e. Personal Care, Chi2 = 54.6915, gl = 5, p b 0.0001; Occupational Functioning. C
p b 0.0001; Functioning in Broader Social Context Chi2 = 125.4340, gl = 5, p b 0.0001).

b According to Depression Subscale of CGI-SCH (Haro et al., 2003a,b). Depressive sympto
Care, Chi2 = 27.2771, gl = 5, p b 0.0001; Occupational Functioning, Chi2 = 22.1539, gl =
ing in Broader Social Context, Chi2 = 29.0690, gl = 5, p b 0.0001).

c Subgroup of patients treated with anticholinergic agents was similar to other patients r
subgroup had a higher percentage of patients at higher severity scores on the ICG-General

d Raw scores.
e Standardized scores.
p =0.0006). A second regression model was constructed, by adding
clinical variables such as clinical impression of severity (CGI-SCH) and
course of the disease (as the number of relapses in the previous year,
number of admissions and the time course of the condition) to the
scores of the cognitive tests (standardized). The resultingmodel isolat-
ed four factors that explained 47% of the observed variability of func-
tional disability: CGI-SCH-Overall Severity (OR = 1.34635,
p b 0.0001), CGI-SCH-Negative Symptoms (OR = 0.75540,
p b 0.0001), working memory (Letter-Number Sequencing) (OR =
−0.16442, p = 0.0004), and the time course of the disorder (OR =
0.05083, p = 0.0094).
patient’s clinical profile.

pressive Symptomsb Anticholinergic Treatmentc

esent
= 429)

Absent
(n = 238)

Yes
(n = 105)

No
(n = 567)

ean SD Mean SD p-value Mean SD Mean SD p-value

.7 3.9 9.3 3.8 0.0193⁎ 8.2 4.1 9.0 3.8 0.0179⁎

.1 3.3 6.8 3.6 0.0368⁎ 5.9 3.5 6.3 3.3 0.1467

.2 15.9 38.2 15.9 0.0098⁎⁎ 37.0 14.4 39.9 15.8 0.0525

.5 5.8 14.8 5.7 0.0104⁎ 13.5 5.5 14.1 5.8 0.3333

.7 3.6 10.5 3.5 0.0068⁎⁎ 9.6 3.26 10.1 3.6 0.2291

.1 8.5 16.2 7.5 0.0328⁎ 13.9 7.6 15.6 8.2 0.0223⁎

.4 3.5 8.4 3.1 0.5726 ns 7.1 3.4 8.6 3.3 b .0001⁎⁎⁎⁎

.4 2.9 9.6 2.3 0.4159 ns 8.3 2.9 9.7 2.8 b .0001⁎⁎⁎⁎

.2 1.1 0.8 1.0 b0.0001 – – – – –

.6 1.4 2.2 1.5 b0.0002 – – – – –

.0 1.1 1.7 1.2 b0.0003 – – – – –

.7 1.2 2.3 1.4 b0.0001 – – – – –

artorius et al., 1986).

k et al., 2000). Deficit Syndrome was significantly related to functional disability in all
hi2 = 102.9530, gl = 5, p b 0.0001; Familiar Functioning, Chi2 = 67.8735, gl = 5,

ms were significantly related to functional disability in all areas evaluated i.e. Personal
5, p = 0.0005; Familiar Functioning, Chi2 = 24.7892, gl = 5, p = 0.0002; Function-

egarding socio-demographic variables i.e. age, gender and years of education. This
Subscale (p = 0.0054).
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Thus, the overall functional disability recorded in the sample
of schizophrenic outpatients studied was associated with both
clinical and cognitive variables and with the evolution of the
disorder; the cognitive domain of working memory showed
the highest relationship to the patient’s overall functional
disability.

4. Discussion

In this study,we describe the cognitive performance of the EPICOG-
SCH battery subtests on a large sample of schizophrenia patients re-
ceiving stable treatment from second-generation antipsychotic drugs.
The lowest performancewas obtained in tests assessing executive func-
tion and speed of information processing, followed by tests of working
memory and verbal memory, where the results obtained were below
the normative reference population. The cognitive impairment with
the higher prevalence (b1.5 SD below the mean) was found for the
executive function domain (between 70 and 80% of the sample ac-
cording to the subtest) and information processing speed, which
had a prevalence of nearly 40%.

However, along with other clinical factors, the domain that had
the highest association with overall patient functional disability was
the working memory.

This result is consistent with previous studies conducted with
clinically stable patients, which reported similar results in working
memory and occupational functioning (Hofer et al., 2005) and be-
tween patients with and without cognitive deficits according to
their state of competitive employment or vocational functioning
using a cut-off of b2 SD (Holthausen et al., 2007). In other studies,
working memory, along with other domains, such as processing
speed and attention, was also associated with functional outcomes
in social and functional skills (Bowie et al., 2008). In addition, in our
study,working memorywas the domain that had the highest correla-
tionwith the clinical criteria of cognitive impairment according to the
CGI-SCH Cognitive Subscale.

Various studies have identified subtests, such as symbol coding and
fluencies, along with tests that have components such as processing
speed, to be valid and efficient indicators of overall cognitive function-
ing using different patient groups (Hurford et al., 2011; Wong et al.,
2013). With regard to functional outcome, recently Fervaha et al.
(2014) using data from the Clinical Antipsychotic Trials of Intervention
Effectiveness (CATIE) study, concluded that the subtests of working
memory and information processing speed (Letter Sequencing and
Digit-Symbol Coding, respectively) were a valid estimate of overall
cognitive status and had a similar relationship to clinical and functional
outcomes, as in this administration of the full EPICOG-SCH battery.

The relationship between overall functional status and the cog-
nitive status of patients has been widely discussed and is not as di-
rect as it was believed to have been in the past. In our study, this
relationship was mediated by other factors. In the sample of pa-
tients studied, patient functioning was related not only to cogni-
tive status and to other clinical factors, such as overall severity
and associated negative symptoms, but also to the course of the
disease as the time of the disorder’s evolution. Our model ex-
plained 47% of the variability in this large sample of clinically sta-
ble patients monitored on an outpatient basis. The relevance of the
time of evolution on cognitive status was highlighted in a meta-
analysis study that included 113 different studies. In this study,
time of evolution of the disease was a large source of variation contrib-
uting to the heterogeneity observed in studies of cognitive impairment
in schizophrenia (Fioravanti et al., 2005, 2012).

The contribution of cognition to patient functional status has been
examined in several studies, with percentages of the explained
variability in functional status accounted for by performance on cog-
nitive tests in the range of 10–40% (Velligan et al., 1997); this range is
due to different factors, such as the social context and type of patients
studied. With increasing experience and information on this subject,
understanding the interaction between cognition and the functioning
of patients in the community has becomemore complex (Green, 2007).

With respect to the factors associatedwith cognitive outcome, the
association between negative symptoms and cognitive status has
also been reviewed and described in multiple previous studies
using more specific tools (Bowie et al., 2008; Harvey et al., 2006b;
Hurford et al., 2011; Keefe et al., 2006; Milev et al., 2005; Palmer
et al., 2009; Velligan et al., 2004; Villalta-Gil et al., 2006), where neg-
ative symptoms have been associated with functional areas of work,
education and social functioning (Shamsi et al., 2011; Lin et al.,
2013). In contrast, the influence of depressive symptoms on cogni-
tion in schizophrenia has produced conflicting results in the past
(Stip and Mancini-Marie, 2004; Holthausen et al., 2007). In our
study, although the presence of symptoms of depression did not
seem to affect performance in verbal memory-immediate recall, it
did negatively influence performance in the remaining tests, which
confirmedpreviousfindings that this factor could have a different im-
pact depending on the domain being assessed (Bowie et al., 2008). In
the subgroup with depressive symptoms, women were
predominating and, although their ages and educational level were
similar to the cases without depressive symptoms, they obtained
higher clinical severity scores on the CGI-SCH scale, which may par-
tially explain the observed results.

Finally, patients who met the criteria for the Deficit Syndrome
(Arango et al., 1998, 2004; Kirkpatrick et al., 2000) obtained lower
scores on the cognitive tests compared to the scores of patients who
did not meet the criteria. This group consisted of older patients with
less education and greater clinical severity assessed by the CGI-SCH
overall severity scale, factors that in turn may have influenced cogni-
tive outcomes. These results should be viewed with caution due to
the limitations involved in evaluating symptoms using clinical impres-
sion scales. Future studies should include specific validated scales in
schizophrenia and train raters on the administration of tests.

With respect to limitations, it should be noted that the patients
studied were clinically stable and had mild to moderate degrees of se-
verity, thus compromising the external validity of the results in other
populations of outpatients with more severe schizophrenia. In addi-
tion, cross-sectional studies do not allow for the establishment of caus-
al relationships among the factors studied, and prospective studies are
required to confirm any causal links. Also, due to time constrains at
clinical settings, the number of subtests included in the resulting bat-
tery is not comprehensive enough to provide a complete picture of pa-
tient cognitive status and this is important to take into account when
considering our results. Lastly, for this project raters were not trained
to administer the cognitive or the clinical tests. Raters were requested
to have demonstrable experience performing cognitive testing and a
telephonic trainingwas offered in this context, however few investiga-
tors used this resource. Although no major findings were observed
with regards to quality of registered data, the lack of training on the ad-
ministration of the tests has compromised the quality of test adminis-
tration and in turn, the results presented in this paper.

At the time of the study, we found that little attention has been
paid to the cognitive state of patients in Spain due to the low percent-
age of cases that had received cognitive assessments. Although cogni-
tive deficit is recognized in schizophrenia, a recent survey of
psychiatrists in Europe, Asia and the US also revealed that only 12%
of psychiatrists use appropriate tests for cognitive assessments, and
in general, population-normative data are not used to interpret re-
sults (Belgaied et al., 2014).

An individualized assessment of cognitive status, using objective
and validated cognitive tests that have normative data available from
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the reference population to properly interpret the results, would be ap-
propriate in clinical practices with outpatients. This assessment would
provide a good estimate of the cognitive state of patients compared to
that of the general population andwould inform or advise the patients
and their families about their potential functional development in daily
life. The assessment would also allow for the observation of the evolu-
tion and fluctuation of cognitive states throughout the course of the
disease based on the different therapeutic interventions and rehabilita-
tion programs.

Monitoring the ability of working memory and speed of informa-
tion processing becomes particularly relevant in our study because
of their potential impact on functional capacity and changes in dos-
age of drugs, adjustments of antipsychotic drugs or simultaneous
medication (anticholinergic agents, etc.).

The EPICOG-SCH cognitive battery subtests allowedus todifferen-
tiate among patients according to their overall functional status, their
employment status and ongoing training activities. For schizophre-
nia, short batteries of tests have been shown to have a good corre-
lation with the more thorough long batteries of tests (between
0.56 and 0.77) (Wong et al., 2013). This level of efficiency is signif-
icant in clinical situations in which available time for assessment is
limited. The EPICOG-SCH battery, which includes four domains
relevant to functional outcome, may be a good alternative tool
for use in routine clinical practice. This methodology would re-
quire completing its psychometric study, analyzing the sensitivity
to clinical and pharmacological changes and providing alternative
versions of each subtest for repeated administrations.

This study proposes a brief cognitive assessment battery that de-
termines patient cognitive status. The EPICOG-SCH battery, in its ex-
perimental version, has proven to be related to functional outcome
variables, such as overall disability and occupational status; further-
more, it has proven to be sensitive to clinical aspects of the disease
that are related to cognition.

This study constitutes the first step toward the construction and
validation of a cognitive battery for clinical practice in schizophrenia
with specific purposes. The battery will consist of widely known tests
with available normative data, which will allow for use in different
health care settings in different countries. This battery will be able
to be administered in a limited amount of time, will be easy to inter-
pret, and will require only limited resources. The results of the test
battery will provide a good estimate of a patient’s cognitive state rel-
ative to the general population and will be designed to inform or ad-
vise patients and their families about potential functional
development for performing activities of daily life.

Supplementary data to this article can be found online at http://
dx.doi.org/10.1016/j.scog.2015.03.002.

Role of Funding Source

Funding for this study was provided by Sanofi-Aventis.
Portions of this study’s results were presented at the Joint Mid-

Year Meeting of the International Neuropsychological Society, the
Federation of Spanish Societies of Neuropsychology, the Spanish
Neuropsychological Society and the Spanish Psychiatry Society
held in Bilbao in July 2007. Partial results were also presented in
poster form at the 20th European Clinical Neuropsychological So-
ciety (ECNP) Congress, (October 13–17, 2007) and at the 14th Bi-
ennial Winter Workshop on Schizophrenia Research, held in
Montreux (Switzerland) on February 2–7, 2008.

Contributors

Mrs S. Zaragoza Domingo, Dr J. Bobes and Dr P. García-Portilla de-
signed the study and wrote the protocol. Author Mrs C. Morralla
managed the literature searches. Statistical analysis was performed
by Dr García-Portilla. All authors contributed to and have approved
thefinalmanuscript. See Appendix 1 for a complete list of participating
investigators.

Conflict of Interest

S. Zaragoza andDr. J. Bobes have been advisors for Sanofi-Aventis;
C. Morralla is an employee of Sanofi-Aventis (Spain); Dr. P. Garcia-
Portilla has no declarations of conflict of interest.

Acknowledgements

The authors would like to thank Mireia Puig-Palma and Beatriz
Gancedo-Villegas from the Neuropsychological Research Organization
s.l. (PSYNCRO) for their contribution to study protocol elaboration,
data collection and technical support. The authors would also like to
thank all of themembers of the EPICOG-SCH study group. Additionally,
we thank Dolors Badenes Guia at the Dementia Unit of Hospital Mutua
deTerrassa for her advice on cognitive testing and for theuse of norma-
tive data in clinical settings. The EPICOG-SCH Study Group is a collabo-
rative study team of investigators representing Spain’s Public Mental
Health Services; the group is developing the EPICOG-SCH screening
battery. We also thank TEA Publishers in Spain for their technical sup-
port and for facilitating additional unpublished Spanish normative data
for the WMS-III subtests.

Appendix 1. List of investigators for EPICOG-SCH study group

Aguera Fernández, Antonio, Consulta Privada, Córdoba Alarcon
Terroso, Ricardo, Clínica de Salud Mental Santa Isabel, Cartagena
Albaiges Sans, Lluis, Centro de Salud Mental l'Hospitalet, Hospitalet
Albarrán Barrado, Ma de los Angeles, Unidad de Salud Mental
Ventorrillo, A Coruña Alberca de Castro, F. Javier, Equipo de Salud
Mental, Linares Alfonso Suarez, Susana, Centro de Salud Mental
Valdemoro, Valdemoro Alonso de la Torre López, Ángeles, Centro de
Salud Mental San Antonio, León Alonso López, Dolores, Centro de
Salud Mental Lerez, Pontevedra Alvarez Morales, Isabel, Hospital
Psiquiátrico Adolfo Díaz Amarona, Mérida Alverdi Sudupe, Jesús,
Complejo Hospitalario Juan Canalejo, A Coruña Alzate López,
Guillermo, Fundación Argibide, Pamplona Amor Salamanca,
Alejandro, Centro de Atención Primaria Sant Cugat, Sant Cugat
Antizar Moro, Azaskun, Hospital San Juan de Dios, San Sebastian
Anton Saiz, Cesar, Unidad de SaludMental Son Pisá, Palma deMallor-
ca Argila Giribets, Carlos, Benito Menni CASM, Sant Boi de Llobregat
Argudo Capel, Isabel M, Servicio de Salud Mental Chamberri Área 7,
Madrid Arias Horcajadas, Francisco, Fundación Hospital Alcorcón,
Alcorcón Arteaga Darias, José Ramón, Unidad de Salud Mental
Tacoronte, Tacoronte Asensio Serqueda, Francesca, Centro de Salud
Mental Ciutat Vella, Barcelona Avila González, María José, Complejo
Hospitalario Juan Canalejo, A Coruña Balbás Rodríguez, Concepción,
Unidad de Salud Mental Carballo, A Coruña Balbo Ambrosolio,
Eduardo, Centro de Salud Mental Fuenlabrada, Madrid Barceló
Iranzo, Manuel, Hospital La Fe, Valencia Bardoleti i Casas, Concepció,
Unidad de Salud Mental Son Pisá, Palma de Mallorca Bedate Villar,
Jesus, Centro de Salud Mental n° 8 (H. General), Valencia Beramendi
Eguiluz, Victor, Hospital de Zamundio, Getxo Berdun Pe, Rut, Centro
de Salud Mental Tetuan, Madrid Bescos García, Susana, Centro de
Salud Mental Coslada, Coslada Blanco González, Angel Luis, Hospital
Psiquiátrico, Plasencia Bobadilla Perez, Eva, Unidad de Salud Mental
Abente y Lago (Juan Canalejo), A Coruña Bobes García, Julio, Centro
de Salud Mental Teatinos, Oviedo Bonet Verdú, Esteve, Centro de
Salud Mental Parc Taulí, Sabadell Bonete Llacer, José María, Unidad
de Salud Mental Elda, Elda Bordas Reig, Ricard, Centro de Salud

http://dx.doi.org/10.1016/j.scog.2015.03.002
http://dx.doi.org/10.1016/j.scog.2015.03.002


156 S. Zaragoza Domingo et al. / Schizophrenia Research: Cognition 2 (2015) 146–158
Mental de Adultos, Masnou Burguillo Prieto, Fernando, Servicio de
Salud Mental de Parla, Parla Burutaran Usandizaga, Tomas, Sanatorio
de Usurbil, Usurbil Caceres Pereira, Jose Luis, Hospital Comarcal de
Medina, Medina del Campo Calzado Solaz, Cecilio, Unidad de Media
Estancia, Albacete Campillo Agusti, Mateo, Hospital general
Universitario J.M. Morales, Jumilla Campo Guerras, Fernando,
Consulta Privada, Sanlucar de Barrameda Campos Velázquez,
Salustiano, Equipo de Salud Mental Granada Sur, Granada Carrillo
Gomez, Antonio, Centro de Salud Mental Galiana 1, Madrid Caruezo
Rodriguez, Ma Elena, Hospital Psiquiátrico Conxo, Santiago de
Compostela Casal Pena, Cristina, Centro Psiquiatría, Lugo Castaño
Asins, Juan, Centro de Salud Mental San Marti Sur, Barcelona Caste
Mcgoufh, Horacio, Centro de SaludMentalNouBarris Nord, Barcelona
Cervera Boada, Pablo, Hospital Dr. Peset, Valencia Córdoba Raventós,
Antonio, Hospital Dos de Maig, Barcelona Corominas Castell, Nuria,
Centro de Especialidades Burjassot, Burjassot Coronas Borri, Ramon,
Centro de Salud Mental Parc Taulí, Sabadell Cortell Sivera, Alfredo,
Salud Mental Departamento 12, Gandia Cortiella Alvarez, Ma José,
Centro de Salud Mental Nou Barris Nord, Barcelona Crespo Iglesias,
Jose Manuel, Unidad de SaludMental I Ferrol, Ferrol Cuesta Bascones,
JesúsMariano, Unidad de SaludMental Salamanca, Sta. Cruz de Tene-
rife de Blas Soto, Jose, Complejo Hospitalario Benito Menni, Elizondo
De la Rubia Martinez, Alfredo, Hospital Psiquiátrico Adolfo Díaz
Amarona, Mérida de la Sierra Bidle, Deirdre, Unidad de Salud Mental
Tetuan, Santander de Miguel Gimeno, Segundo, Hospital Provincial,
Zaragoza de Vicente Jimenez, Angel, Centro Penitenciario Alcalá
Meco, Alcalá de Henares Del Pino Cuadrado, Pablo, Centro de Salud
Rafael Alberti, Madrid Delgado González, José Francisco, Centro de
Salud Mental Móstoles, Móstoles Dieguez Gomez, Jose, Centro de
Salud Metal Leganés, Leganés Eizmendi Izquierdo, Jose Ramon,
Centro de SaludMental Urime, Getxo Elstein Schwartz, Liliana, Centro
de Salud Mental Nou Barris Nord, Barcelona Escar Arguis, Cesar
Miguel, Unidad de Salud Mental Monzón-Fraga, Monzón Espiñeira
Alvarez, Manuel, Centro de Salud Mental Elviña-Mesoiro, A Coruña
Fábregas Mingell, Ma Eugenia, Centro de Salud Mental Ambulatorio
Dr. Pujadas, Sant Boi de Llobregat Fadon Martin, Patricia, Centro de
Salud Mental Moratalaz, Madrid Faus Boronat, Gustavo, Centro de
Salud Mental A Dreta eixample, Barcelona Fernandez Gamboa
Fernandez Ardoz, Ruth, Hospital Clínico, Málaga Fernández López,
Ma Lourdes, Hospital Universitario Canarias, La Laguna Fernandez
Olmeda, Remedios, Hospital General, Salud Mental, Valencia
Fernández Sanabria, Juan Antonio, Unidad de Rehabilitación Area,
Huelva Ferreros Villar, Ma Amparo, Centro de Salud Mental Xàtiva,
Xàtiva Figuerido Poulain, Juan Luis, Hospital Santiago Apostol, Vitoria
Franquelo Cruz, José Carlos, Centro de Salud Mental Sant Feliu de
Llobregat, St. Feliu de Llobregat Furquet Tavera, Jose Antonio, Unidad
de Salud Mental. Hospital Provincial de Castellón, Castellón Gallego
González, José Antonio, Unidad de Salud Mental Salamanca, Sta.
Cruz de Tenerife Gangoiti Gurtubai, Alberto, Hospital de Bermeo,
Bermeo García Briñol, Carlos, Hospital Naval de Cartagena, Murcia
García Campayo, Javier, Hospital Miguel Servet, Zaragoza García Cas-
tro, Emilia, Centro de Salud Mental Arriondas, Arriondas García
Escudero, Miguel Alfonso, Unidad de Salud Mental Altabix, Elche
García Mahía, Ma del Carmen, Hospital Gil Casares, Santiago de
Compostela García Morales, Pilar, Unidad de Salud Mental
Vecindario, Vecindario García Parajua, Pedro, Hospital Puerta deHier-
ro, Madrid Garcia Resa, Jesús Eloy, Clínica Mediterranea
Neurociencias, Partida del Bacarot García-Ramberde Rodriguez,
Pilar, Hospital Gutierrez Ortega, Valdepeñas García-Ramberde
Rodriguez, Pilar, Hospital Gutierrez Ortega, Valdepeñas Garrone
Bonino, Oscar, Hospital General de Cataluña, Barcelona Gómez
Tomé, Ma Victoria, Hospital Psiquiátrico, Plasencia González Galán,
María José, Centro de Salud Mental Hortaleza, Madrid Gonzalez
García, Gixane, Centro de Salud Felicidad, Barakaldo Gonzalez
Martinez, Maria, Centro Psiquiátrico Santa Teresa, Arevalo Gonzalez
Muñoz, Pilar, Centro de Salud Mental Lleida, Lleida Gonzalez
Rodriguez, Aida, Centro de Salud Mental José Aguado, León Gonzalo
Pérez, María Salomé, Equipo de Salud Mental D-Cártama Estación,
Cártama Estación Guash Cardona, Mónica, Centro de Salud Mental
Castelldefels, Castelldefels Guerra Amador, Basilia, Servicios
Sanitarios y Asistenciales, Ciudad Real Guerro Prado, Delio Agustín,
Centro de Salud Mental Avila Norte, Avila Guiral Torner, Albert,
Unidad de Salud Mental Sagunto, Sagunto Gutierrez Pérez, Ana
María, Hospital Sierrallana, Torrelavega Hernández Fleta, José Luis,
Unidad de Salud Mental Canalejas, Las Palmas Hernandez Hazañas,
Jose Luis, Hospital Virgen de la Macarena, Sevilla Hernandez Marti-
nez, Jose, Hospital Virgen de la Arrixaca, El Palmar Hernández Viadel,
Miguel, Centro de SaludMental Malvarrosa, Valencia HerreroMartín,
Juan Jesús, Equipo de Salud Mental Guadix, Guadix Hijazo Vicente,
Luis Fernando, Hospital Militar San Carlos, Sevilla Holgado Madera,
Pedro Manuel, Centro de Salud Mental Carabanchel, Madrid Hospital
Balada,MaDolores, Centro de SaludMentalMartorell, Martorell Hunt
Ortiz, Ana María, Equipo de Salud Mental Aljarafe, Sanlucar la Mayor
Ibañez Aramayo, José Ignacio, Módulo de Salud Mental de Cruces,
Baracaldo Ibañez Filesi, María Liliana, Centro de Salud Mental
Maresme Nord, Calella Ibarra Jato, Montserrat, Centro de Salud Men-
tal AMartí Julià, Santa Coloma de Gramanet Jaén López,María Eulalia,
Centro de Salud Mental Reyes Magos, Madrid Jimenez Morón, Diego,
Fundación Hospital Alcorcón, Alcorcón Jove Arnau, JoseMaría, Centro
de Salud Mental Santa María, Lleida Juan Berna, José Antonio, Unidad
de Salud Mental Orihuela, Orihuela Jurado Segovia, Manuel, Equipo
de Salud Mental Las Albarizas, Marbella Kukauskas Osses, Daniel,
Unidad de Salud Mental Bañaderos, Las Palmas Labrador Freire, Jose
Francisco, Equipo de Salud Mental Macarena Centro, Sevilla
Larrazabal Salazar, Luis Ma, Centro de Salud Mental Gernika, Gernika
Lobato Dominguez, Teresa, Unidad de SaludMentalMarina Española,
Elda López Corral, Ignacio, Unidad de SaludMental Pere Garao, Palma
deMallorca Lopez Gil, Patxi, Centro de SaludMental Zalla, Zalla Lopez
Plana, Juan Jose, Hospital ClínicoUniversitario, Zaragoza Lopez Santin,
José Manuel, Centro de Salud Mental A Martí Julià, Santa Coloma de
Gramanet Lopez Velasco, Rafael, Hospital San Juan de Dios,
Mondragon Lozano San Martín, Ma Elena, Clínica Medicina
Psicosomática, Sevilla Lucia Ortega, Esther, Centro de Salud Mental
Distrito I, Soria Madrid Lahoz, Ma Clotilde, Centro de Salud Mental
Granollers, Granollers Manso García, José Manuel, Centro de Salud
Mental de Alcalá, Alcalá de G. Marín Fernández, José Luis, Consulta
Privada, Murcia Marsal Tardá, Frederic, Centro de Salud Mental Parc
Taulí, Sabadell Martin Muñoz, Joaquim, Equipo de Salud Mental
Tomillar, Dos Hermanas Martín Pérez, María Fe, Centro de Salud
Mental, Blanes Martin Recuero, Luis, Unidad de Salud Mental,
Navalmoral de la Mata Martinez Galvez, Miguel, Consulta Privada,
Huelva Martinez Gras, María Isabel, Centro de Salud Mental Retiro,
MadridMartinez Grueiro,Manuel, Hospital Reina Sofia, CórdobaMar-
tinez Martinez, Ángeles, Servicio de Salud Mental Alcobendas,
Alcobendas Martinez Pastor, Carlos, Unidad de Salud Mental Altabix,
Elche Masegoza Palma, Manuel, Consulta Privada, Sevilla
Matarredona Catala, José, Unidad de salud Mental Alcoy, Alcoy
Mauri Maza, Roberto, Ambulatorio Monteolivete, Valencia Mayoral
Moyano, Sacramento, Centro de Salud Mental, Prat de Llobregat Me-
dina Merino, Carmen, Centro de Salud Mental José Aguado, León
Medrano Albéniz, Juan, Centro de Salud Mental Gasteiz Centro, Vito-
ria Merino Andrés, Concepción, Consorcio Sanitario Tenerife, Sta.
Cruz de Tenerife Micó Chofré, Javier, Unidad de Salud Mental Aldaya,
Aldaya Milán Lozano, Ignacio, Servicio de Salud Mental Alcobendas,
Alcobendas Min KIM, Hyo-Bin Javier, Hospital Santa Isabel, León
Miret Fallada, Salvador, Centro de Salud Mental Santa María, Lleida
Miron Ortega, Eduardo, Complejo Hospitalario de Toledo, Toledo
Misiego Peral, José María, Unidad de Salud Mental Pere Garao,



157S. Zaragoza Domingo et al. / Schizophrenia Research: Cognition 2 (2015) 146–158
Palma de Mallorca Moré Herrero, Miguel Ángel, Servicio de Salud
Mental Villaverde, Madrid Moreno Corona, Cristina, Centro de Salud
Mental Joaquín Pece, San Fernando Moreno García, Isabel, Hospital
Virgen de la Salud, Toledo Moreno García, Isabel, Hospital Virgen de
la Salud, Toledo Moreno Pagador, Pilar, Equipo de Salud Mental
Mairena Aljarafe, Mairena del Aljarafe Morillas Ariño, Jesus, Unidad
de Salud Mental 2.2, Castellón Morrillo-Velarde Quintero, Carlos,
Equipo de Salud Mental Peñarroya, Peñarroya Moya Berenguer,
Manuela, Complejo Hospitalario Universitario de Albacete, Albacete
Moyano Castro, Leonardo, Centro de Salud Mental Córdoba Centro,
Córdoba Moyano Ramírez, Esther, Centro de Salud Mental
Majadahonda, Majadahonda Navarro Pichardo, Rafael, Hospital
Clínico, Granada Navarro Rapiso, Carmen, Hospital Civil
Incesa, Ceuta Novo del Valle, Ma Teresa, Hospital Psiquiátrico de
San Rafael, Castro de Rei Ortega Martinez, Eduardo t., Unidad de
Salud Mental Rebolería, Zaragoza Ortuño Sanchez-Pedreño, Felipe,
Clínica Universitaria de Navarra, Pamplona Padin Calo, Jesús José
Fátima, Centro de Salud Mental San Blas, Marín Parra Velázquez,
Concepción, SaludMental Véjer, Véjer Pendas Campos, Albert, Centro
de Salud Mental Cerdanyola, Cerdanyola Pereira Fernández, Manuel,
Centro de Salud Mental Galiana 1, Madrid Perez Alferez, Nicolas,
Equipo de Salud Mental Loja, Loja Perez Lopez, Gonzalo, Equipo de
Salud Mental Guadix, Guadix Pérez Portilla, José Alfredo, Centro
Psiquiatría, Lugo Perez Poza, Alfonso, Unidadde SaludMental Fuentes
Norte, Zaragoza Piñeiro Dieguez, Benjamin, Consorcio Sanitario de
Terrassa, Terrassa Planas Campany, Pere, Centro de Salud Mental
Granollers, Granollers Plaza Rubio, Sonia, Hospital Virgen de la Luz,
Cuenca Portilla Arroyo, José Ignacio, Centro de Salud Mental El Coto,
Gijón Puig Alcaraz, Ma Carmen, Hospital de Sagunto, Sagunto Pujiula
Ribera, Jordi, Centro de Salud Mental Ripoll, Girona Quintero Gutier-
rez del Alamo, Francisco Javier, Instituto Neuroconductual S.L.,
Madrid Ramiro Sousa, Nuria, Centro de Salud Mental Santa María,
Lleida Ramos Carracedo, Celia Elena, Centro de Salud Mental Alcalá
de Henares, Alcalá de Henares Ramos-Quiroga, Josep Antoni, Galton
Gabinet col.lectiu, Barcelona Raya Chamorro, Nuria, Unidad de Salud
Mental Aldaya, Aldaya Real Román, Vicente, Unidad de Salud Mental
Altabix, Elche Reyes Nadal, Manuel Enrique, Equipo de Salud Mental
Loja, Loja Riaza Bermudez Soriano, Carlos, Hospial Provincial de Tole-
do, Toledo Richez, Nicolas, Unidad de Salud Mental, Paterna Rios
Muñoz, Ma Peñitas, Unidad de Salud Mental de Cáceres, Cáceres
Rodiguez Campos, Alicia, Hospital San Antoni Abad, León Rodriguez
Arrebola, Eloy, Centro de Salud Mental Málaga Centro, Málaga
Rodriguez Cano, Elena, Centro de Salud Mental Ambulatorio Dr.
Pujadas, Sant Boi de Llobregat Rodriguez Colubi, Luis, Centro de
Salud Mental Teatinos, Oviedo Rodriguez Juan, Emilio, Centro de
Salud Mental de Trinitat, Valencia Rodriguez Navarro, José Carlos,
Equipo de Salud Mental D Axarquia, Málaga Rodriguez Perez,
Antonio, Unidad de Salud Mental, Huelva Rodriguez Picaso, Stella,
Centro de Salud Mental Lleida, Lleida Rodriguez Pulido, Francisco,
Unidad de Salud Mental OFRA, Sta. Cruz de Tenerife Rodríguez
Solano, José Juan, Servicio de Salud Mental Puente de Vallecas,
Madrid Rodriguez-Palancas Palacio, Alfonso, Hospital Central
Defensa, Madrid Rojano Capilla, Pilar, Centro de Salud Mental
Colmenar Viejo, Colmenar Viejo Romero Comella, Dionisio, Equipo
de SaludMental Sanlucar Barrameda, Sanlucar de Barrameda Romero
Garces, Víctor Jose, Centro de Salud Espartero, Logroño Romero Neira,
María Eugenia, Unidad de Salud Mental Conxo, Santiago de
Compostela Ron Martin, Santiago, Hospital Santiago Apostol, Vitoria
Roruela Rico, Angel, Hospital Rio Carrión, Palencia Ruiz Aguado,
Jesús María, Hospital Psiquiátrico de Álava, Vitoria Ruiz Carrasco,
Patricio, Equipo de Salud Mental Alcalá Centro de Especialidades, Se-
villa Ruiz Moriana, Oscar Antonio, Centro de Salud Mental Cruz Roja,
Palma de Mallorca Safont Lacal, Gemma, Hospital Mútua de Terrassa,
Terrassa Salido Martinez, Francisco, Consulta Privada, Huelva
Salmeron Arias Camison, José Ma, Centro de Salud Mental Jumilla,
Jumilla Sanchez Caldevilla, Lourdes, Centro de Salud Mental 2° Este,
Valladolid Sánchez García, Araceli, Hospital Provincial de Avila, Avila
Sanchez García, José María, Centro de Salud Mental A Mollet
del Vallés, Mollet del Vallés Sanchez Iglesias, Santiago, Hospital
Universitario, Salamanca Sanchez Mañez, Amparo, Unidad de
Conductas Adictivas (Paterna), Paterna Sánchez Martinez, Ma
Enriqueta, Unidad de Salud Mental Lliria, Lliria Sánchez Sevilla, Juan,
Hospital de Jerez, Jerez Sanchez Yago, Francisco, Consulta Privada,
Murcia Santamaría Rodríguez, Benigno, Centro de Salud Mental
Ciudad Lineal, Madrid Santiago Vega González, Luis, Centro de Salud
Mental Usera, Madrid Sanz Granado, Olga, Hospital Militar, Burgos
Schaltter Navarro, Javier, Clínica Universitaria de Navarra, Pamplona
Selva Vera, Gabriel, Salud Mental Foios, Foios Serrano Blanco,
Antonio, Centro de SaludMental Cornellá, Cornellá Serrano Quintana,
Inmaculada, Centro de Salud Mental La Eria, Oviedo Sierra Nieto,
Carmen, Centro de Salud Mental Fuenlabrada, Madrid Sistere
Manonelles, Miquel, Centro de Salud Mental Santa María, Lleida
Sobotkiewiczova, Blanka, Centro de Salud Mental Masnou, Masnou
Soler Arrebola, Miguel, Equipo de Salud Mental El Ejido, El Ejido
Soler Llobet, Ma Fátima, Centro de Salud Mental Mataró, Mataró
Sopelana Rodríguez, Pedro, Centro de Salud Mental Alcalá de
Henares, Alcalá de Henares Sors Pérez, José Luis, Centro de Salud
Mental II La Calzada, Gijón Sotelo Borjas, Carmen, Centro de Salud
Mental l'Hospitalet Sud, Hospitalet Soto Ruano, Agustín, Fundación
Hospital Alcorcón, Alcorcón Tabernero Lado, Juan Angel, Unidad de
Salud Mental IV, Santiago de Compostela Terradas Viladomat, Anna,
Fundación Hospital St. Pere Claver, Barcelona Torrell Llauradó, Ernest,
Centre Salut Mental Garrotxa, Olot Tost Pardell, Lina, Unidad de Salud
Mental OFRA, Sta. Cruz de Tenerife Traid Sender, Virgilio, Unidad de
Salud Mental Pere Garao, Palma de Mallorca Urrutia Sanzberro, Aus-
tin, Complejo Hospitalario BenitoMenni, ElizondoVaz Leal, Francisco,
Facultad de Medicina, Badajoz Vazquez Ventoso, Carlos, Hospital
Marítimo de Oza, A Coruña Vega Davila, Dulcinea, Unidad de Salud
Mental Telde, Telde Velasco Vallesco, Jose Luis, Centro de SaludMen-
tal Las Torres, Burgos Velez Noguera, Juan Luis, Centro de SaludMental
Macarena Centro, Sevilla Vicario Ruiz, Francisco, Equipo de SaludMen-
tal D-Guadalhorce, Cártama Estación Vicente Martin, Francisco José,
Centro de Salud Mental Latina/Aguilas, Madrid Vicente Sobrino, Ma
José, Unidad de Media Estancia, Ciudad Real Villanueva Peña, Rosa,
Servicio de Salud Mental Fuenlabrada, Madrid Watman Nisensohn,
Horacio, Hospital de Día, Vilafranca Zafra Villena, Augusto, Unidad de
Salud Mental Sueca, Sueca Zuñiga Lagares, Antonio, Centro de Salud
Mental Nou Barris Nord, Barcelona.
References

American Psychiatric Association, 2002. DSM-IV-TR. Manual de Diagnostico y
Estadístico de los Trastornos Mentales, Cuarta Edición, Texto Revisado. Editorial
Masson, Barcelona, p. 911.

Arango, C., Kirkpatrick, B., Buchanan, R.W., Carpenter Jr., W.T., 1998. The deficit syn-
drome: a domain of schizophrenia. Actas Luso Esp. Neurol. Psiquiatr. Cienc. Afines
26, 180–186.

Arango, C., Buchanan, R.W., Kirkpatrick, B., Carpenter,W.T., 2004. The deficit syndrome
in schizophrenia: implications for the treatment of negative symptoms. Eur. Psy-
chiatry 19, 21–26.

Belgaied, W., Samp, J., Vimont, A., Remuzat, C., Aballea, S., El, H.E., Kooli, A., Toumi, M.,
Akhras, K., 2014. Routine clinical assessment of cognitive functioning in schizo-
phrenia, major depressive disorder, and bipolar disorder. Eur.
Neuropsychopharmacol. 24, 133–141.

Benton, A.L., Hamscher, 1978. Multilingual aphasia examination manual (revised).
University of Iowa, Iowa City, IA: AJA Associates.

Bowie, C.R., Harvey, P.D., 2006. Cognitive deficits and functional outcome in schizo-
phrenia. Neuropsychiatr. Dis. Treat. 2, 531–536.

Bowie, C.R., Leung, W.W., Reichenberg, A., McClure, M.M., Patterson, T.L., Heaton, R.K.,
Harvey, P.D., 2008. Predicting schizophrenia patients' real-world behavior with
specific neuropsychological and functional capacity measures. Biol. Psychiatry 63,
505–511.

http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0005
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0005
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0005
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0010
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0010
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0010
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0015
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0015
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0015
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0020
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0020
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0020
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0025
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0025
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0030
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0030
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0035
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0035
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0035


158 S. Zaragoza Domingo et al. / Schizophrenia Research: Cognition 2 (2015) 146–158
Buchanan, R.W., Davis, M., Goff, D., Green, M.F., Keefe, R.S., Leon, A.C., Nuechterlein,
K.H., Laughren, T., Levin, R., Stover, E., Fenton, W., Marder, S.R., 2005. A summary
of the FDA-NIMH-MATRICS workshop on clinical trial design for neurocognitive
drugs for schizophrenia. Schizophr. Bull. 31, 5–19.

Buriel, Y., Gramunt, N., Bohm, P., Rodes, E., Pena-Casanova, J., 2004. Verbal fluency:
preliminary normative data in a Spanish sample of young adults (20-49 years of
age). Neurologia 19, 153–159.

Fagerlund, B., 2004. Cognitive assessment of schizophrenia patients in clinical practice.
Adv. Schizophr. Clin. Psychiatry 1, 85–92.

Fervaha, G., Agid, O., Foussias, G., Remington, G., 2014. Toward a more parsimonious
assessment of neurocognition in schizophrenia: a 10-minute assessment tool.
J. Psychiatr. Res. 52, 50–56.

Fioravanti, M., Carlone, O., Vitale, B., Cinti, M.E., Clare, L., 2005. A meta-analysis of cog-
nitive deficits in adults with a diagnosis of schizophrenia. Neuropsychol. Rev. 15,
73–95.

Fioravanti, M., Bianchi, V., Cinti, M.E., 2012. Cognitive deficits in schizophrenia: an
updated metanalysis of the scientific evidence. BMC Psychiatry 12, 64–84.

Gold, J.M., Carpenter, C., Randolph, C., Goldberg, T.E., Weinberger, D.R., 1997. Auditory
working memory and Wisconsin Card Sorting Test performance in schizophrenia.
Arch. Gen. Psychiatry 54, 159–165.

Gold, J.M., Queern, C., Iannone, V.N., Buchanan, R.W., 1999. Repeatable battery for the
assessment of neuropsychological status as a screening test in schizophrenia I:
sensitivity, reliability, and validity. Am. J. Psychiatry 156, 1944–1950.

Green, M.F., 1996. What are the functional consequences of neurocognitive deficits in
schizophrenia? Am. J. Psychiatry 153, 321–330.

Green, M.F., 2007. Cognition, drug treatment, and functional outcome in schizophre-
nia: a tale of two transitions. Am. J. Psychiatry 164, 992–994.

Green, M.F., Nuechterlein, K.H., 2004. The MATRICS initiative: developing a consensus
cognitive battery for clinical trials. Schizophr. Res. 72, 1–3.

Green, M.F., Kern, R.S., Braff, D.L., Mintz, J., 2000. Neurocognitive deficits and functional
outcome in schizophrenia: are we measuring the "right stuff"? Schizophr. Bull. 26,
119–136.

Green, M.F., Kern, R.S., Heaton, R.K., 2004a. Longitudinal studies of cognition and func-
tional outcome in schizophrenia: implications for MATRICS. Schizophr. Res. 72,
41–51.

Green, M.F., Nuechterlein, K.H., Gold, J.M., Barch, D.M., Cohen, J., Essock, S., Fenton, W.S.,
Frese, F., Goldberg, T.E., Heaton, R.K., Keefe, R.S., Kern, R.S., Kraemer, H., Stover, E.,
Weinberger, D.R., Zalcman, S., Marder, S.R., 2004b. Approaching a consensus cogni-
tive battery for clinical trials in schizophrenia: the NIMH-MATRICS conference to se-
lect cognitive domains and test criteria. Biol. Psychiatry 56, 301–307.

Green, M.F., Barnes, T.R., Danion, J.M., Gallhofer, B., Meltzer, H.Y., Pantelis, C., 2005. The
FOCIS international survey on psychiatrists' opinions on cognition in schizophre-
nia. Schizophr. Res. 74, 253–261.

Haro, J.M., Edgell, E.T., Jones, P.B., Alonso, J., Gavart, S., Gregor, K.J., Wright, P., Knapp,
M., 2003a. The European Schizophrenia Outpatient Health Outcomes (SOHO)
study: rationale, methods and recruitment. Acta Psychiatr. Scand. 107, 222–232.

Haro, J.M., Kamath, S.A., Ochoa, S., Novick, D., Rele, K., Fargas, A., Rodriguez, M.J., Rele,
R., Orta, J., Kharbeng, A., Araya, S., Gervin, M., Alonso, J., Mavreas, V., Lavrentzou, E.,
Liontos, N., Gregor, K., Jones, P.B., 2003b. The Clinical Global Impression-
Schizophrenia scale: a simple instrument tomeasure the diversity of symptoms pres-
ent in schizophrenia. Acta Psychiatr. Scand. Suppl. 16–23.

Harvey, P.D., Bowie, C.R., Loebel, A., 2006a. Neuropsychological normalization with
long-term atypical antipsychotic treatment: results of a six-month randomized,
double-blind comparison of ziprasidone vs. olanzapine. J. Neuropsychiatry Clin.
Neurosci. 18, 54–63.

Harvey, P.D., Koren, D., Reichenberg, A., Bowie, C.R., 2006b. Negative symptoms and cog-
nitive deficits: what is the nature of their relationship? Schizophr. Bull. 32, 250–258.

Heilman, K.M., Valenstein, E., 2003. Clinical Neuropsychology. Fourth edn. Oxford Uni-
versity Press, New York, pp. 431–432.

Heinrichs, R.W., Zakzanis, K.K., 1998. Neurocognitive deficit in schizophrenia: a quan-
titative review of the evidence. Neuropsychology 12, 426–445.

Hofer, A., Baumgartner, S., Bodner, T., Edlinger, M., Hummer, M., Kemmler, G.,
Rettenbacher, M.A., Fleischhacker, W.W., 2005. Patient outcomes in schizophrenia
II: the impact of cognition. Eur. Psychiatry 20, 395–402.

Holthausen, E.A., Wiersma, D., Cahn, W., Kahn, R.S., Dingemans, P.M., Schene, A.H., van
den Bosch, R.J., 2007. Predictive value of cognition for different domains of out-
come in recent-onset schizophrenia 1. Psychiatry Res. 149, 71–80.

Hurford, I.M., Marder, S.R., Keefe, R.S., Reise, S.P., Bilder, R.M., 2011. A brief cognitive
assessment tool for schizophrenia: construction of a tool for clinicians. Schizophr.
Bull. 37, 538–545.

Instituto Nacional de Estadística, 2006. Padrón Municipal de Habitantes. Anuario
estadístico de España 2004. Ref type: report.

Janca, A., Kastrup, M., Katschnig, H., Lopez-Ibor Jr., J.J., Mezzich, J.E., Sartorius, N., 1996.
TheWorld Health Organization Short Disability Assessment Schedule (WHO DAS-
S): a tool for the assessment of difficulties in selected areas of functioning of pa-
tients with mental disorders. Soc. Psychiatry Psychiatr. Epidemiol. 31, 349–354.

Keefe, R.S., Silva, S.G., Perkins, D.O., Lieberman, J.A., 1999. The effects of atypical anti-
psychotic drugs on neurocognitive impairment in schizophrenia: a review and
meta-analysis. Schizophr. Bull. 25, 201–222.

Keefe, R.S., Goldberg, T.E., Harvey, P.D., Gold, J.M., Poe, M.P., Coughenour, L., 2004. The
Brief Assessment of Cognition in Schizophrenia: reliability, sensitivity, and com-
parison with a standard neurocognitive battery. Schizophr. Res. 68, 283–297.

Keefe, R.S., Bilder, R.M., Harvey, P.D., Davis, S.M., Palmer, B.W., Gold, J.M., Meltzer, H.Y.,
Green, M.F., Miller, D.D., Canive, J.M., Adler, L.W., Manschreck, T.C., Swartz, M.,
Rosenheck, R., Perkins, D.O., Walker, T.M., Stroup, T.S., McEvoy, J.P., Lieberman,
J.A., 2006. Baseline neurocognitive deficits in the CATIE schizophrenia trial.
Neuropsychopharmacology 31, 2033–2046.

Kirkpatrick, B., Kopelowicz, A., Buchanan, R.W., Carpenter Jr., W.T., 2000. Assessing the ef-
ficacy of treatments for the deficit syndrome of schizophrenia.
Neuropsychopharmacology 22, 303–310.

Knudsen, H.C., Vazquez-Barquero, J.L., Welcher, B., Gaite, L., Becker, T., Chisholm, D.,
Ruggeri, M., Schene, A.H., Thornicroft, G., 2000. Translation and cross-cultural adap-
tation of outcomemeasurements for schizophrenia. EPSILON Study 2. European Psy-
chiatric Services: Inputs Linked to Outcome Domains and Needs. Br. J. Psychiatry
Suppl. s8–s14.

Lezack, M.D., Howieson, B., Loring, D.W., 2004. Neuropsychological Assessment. Fourth
edn. Oxford University Press, New York, pp. 518–521.

Lin, C.H., Huang, C.L., Chang, Y.C., Chen, P.W., Lin, C.Y., Tsai, G.E., Lane, H.Y., 2013. Clin-
ical symptoms, mainly negative symptoms, mediate the influence of
neurocognition and social cognition on functional outcome of schizophrenia.
Schizophr. Res. 146, 231–237.

Matza, L.S., Buchanan, R., Purdon, S., Brewster-Jordan, J., Zhao, Y., Revicki, D.A., 2006.
Measuring changes in functional status among patients with schizophrenia: the
link with cognitive impairment. Schizophr. Bull. 32, 666–678.

Milev, P., Ho, B.C., Arndt, S., Andreasen, N.C., 2005. Predictive values of neurocognition
and negative symptoms on functional outcome in schizophrenia: a longitudinal
first-episode study with 7-year follow-up. Am. J. Psychiatry 162, 495–506.

Montgomery, S.A., van Zwieten-Boot, B., 2007. ECNP consensus meeting. Negative, de-
pressive and cognitive symptoms of schizophrenia. Nice, March 2004. Eur.
Neuropsychopharmacol. 17, 70–77.

Nuechterlein, K.H., Green, M.F., Kern, R.S., Baade, L.E., Barch, D.M., Cohen, J.D., Essock, S.,
Fenton, W.S., Frese III, F.J., Gold, J.M., Goldberg, T., Heaton, R.K., Keefe, R.S., Kraemer,
H., Mesholam-Gately, R., Seidman, L.J., Stover, E., Weinberger, D.R., Young, A.S.,
Zalcman, S., Marder, S.R., 2008. The MATRICS Consensus Cognitive Battery, part 1:
test selection, reliability, and validity. Am. J. Psychiatry 165, 203–213.

Palmer, B.W., Dawes, S.E., Heaton, R.K., 2009. What do we know about neuropsycho-
logical aspects of schizophrenia? Neuropsychol. Rev. 19, 365–384.

Pascual, L.F., Martínez, J.V., Modrego, P.J., 2000. El test de Isaac. Neurologia 5, 82–85.
Pietrzak, R.H., Olver, J., Norman, T., Piskulic, D., Maruff, P., Snyder, P.J., 2009. A comparison

of the CogState Schizophrenia Battery and the Measurement and Treatment Re-
search to Improve Cognition in Schizophrenia (MATRICS) Battery in assessing cogni-
tive impairment in chronic schizophrenia. J. Clin. Exp. Neuropsychol. 31, 848–859.

Pino, O., Guilera, G., Rojo, J.E., Gomez-Benito, J., Bernardo, M., Crespo-Facorro, B., Cues-
ta, M.J., Franco, M., Martinez-Aran, A., Segarra, N., Tabares-Seisdedos, R., Vieta, E.,
Purdon, S.E., Diez, T., Rejas, J., 2008. Spanish version of the Screen for Cognitive Im-
pairment in Psychiatry (SCIP-S): psychometric properties of a brief scale for cog-
nitive evaluation in schizophrenia. Schizophr. Res. 99 (1-3), 139–148.

Rajji, T.K., Miranda, D., Mulsant, B.H., 2014. Cognition, function, and disability in patients
with schizophrenia: a review of longitudinal studies. Can. J. Psychiatry 59, 13–17.

Sartorius, N., Jablensky, A., Korten, A., Ernberg, G., Anker, M., Cooper, J.E., Day, R.,
1986. Early manifestations and first-contact incidence of schizophrenia in
different cultures. A preliminary report on the initial evaluation phase of the
WHO Collaborative Study on determinants of outcome of severe mental disor-
ders. Psychol. Med. 16, 909–928.

Shamsi, S., Lau, A., Lencz, T., Burdick, K.E., DeRosse, P., Brenner, R., Lindenmayer, J.P.,
Malhotra, A.K., 2011. Cognitive and symptomatic predictors of functional disabili-
ty in schizophrenia. Schizophr. Res. 126, 257–264.

Stip, E., Mancini-Marie, A., 2004. Cognitive function and depression in symptom reso-
lution in schizophrenia patients treated with an atypical antipsychotic. Brain
Cogn. 55, 463–465.

Taylor, M.J., Heaton, R.K., 2001. Sensitivity and specificity of WAIS-III/WMS-III demo-
graphically corrected factor scores in neuropsychological assessment. J. Int.
Neuropsychol. Soc. 7, 867–874.

Velligan, D.I., Mahurin, R.K., Diamond, P.L., Hazleton, B.C., Eckert, S.L., Miller, A.L., 1997.
The functional significance of symptomatology and cognitive function in schizo-
phrenia. Schizophr. Res. 25, 21–31.

Velligan, D.I., DiCocco, M., Bow-Thomas, C.C., Cadle, C., Glahn, D.C., Miller, A.L., Biggs,
M.M., Shores-Wilson, K., McKenzie, C.A., Crismon, M.L., 2004. A brief cognitive as-
sessment for use with schizophrenia patients in community clinics. Schizophr.
Res. 71, 273–283.

Ventura, J., Wood, R.C., Hellemann, G.S., 2013. Symptom domains and neurocognitive
functioning can help differentiate social cognitive processes in schizophrenia: a
meta-analysis. Schizophr. Bull. 39, 102–111.

Villalta-Gil, V., Vilaplana, M., Ochoa, S., Haro, J.M., Dolz, M., Usall, J., Cervilla, J., 2006.
Neurocognitive performance and negative symptoms: are they equal in
explaining disability in schizophrenia outpatients? 1. Schizophr. Res. 87, 246–253.

Wechsler, D., 2001. Escala de Memoria de Wechsler para Adultos: Manual de
Aplicación y Corrección TEA Ediciones, Madrid.

Weschler, D., 2001. Escala de Interligencia de Weschler para Adultos-III: Manual
Técnico TEA Ediciones, Madrid.

Wexler, B.E., Zhu, H., Bell, M.D., Nicholls, S.S., Fulbright, R.K., Gore, J.C., Colibazzi,
T., Amat, J., Bansal, R., Peterson, B.S., 2009. Neuropsychological near normality
and brain structure abnormality in schizophrenia. Am. J. Psychiatry 166,
189–195.

Wong, Q.J., Miller, M., Fiorito, A., Ireland, J., 2013. A snapshot of cognitive functioning:
deriving a tool for the efficient assessment of cognition in schizophrenia and other
chronic psychiatric disorders in a real-world inpatient setting. Psychiatry Res. 210,
375–380.

http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0040
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0040
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0040
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0045
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0045
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0045
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0050
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0050
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0055
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0055
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0055
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0060
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0060
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0060
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0065
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0065
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0070
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0070
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0070
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0075
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0075
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0075
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0080
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0080
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0085
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0085
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0090
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0090
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0095
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0095
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0095
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0100
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0100
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0100
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0105
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0105
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0105
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0110
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0110
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0110
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0115
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0115
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0120
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0120
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0120
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0125
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0125
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0125
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0125
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0130
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0130
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0135
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0135
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0140
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0140
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0145
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0145
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0150
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0150
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0155
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0155
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0155
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0160
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0160
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0165
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0165
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0165
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0170
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0170
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0170
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0175
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0175
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0175
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0180
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0180
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0185
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0185
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0185
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0190
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0190
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0190
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0190
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0195
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0195
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0200
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0200
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0200
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0200
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0205
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0205
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0210
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0210
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0210
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0215
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0215
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0215
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0220
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0220
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0225
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0225
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0230
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0235
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0235
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0235
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0235
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0240
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0240
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0240
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0245
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0245
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0250
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0250
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0250
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0250
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0255
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0255
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0260
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0260
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0260
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0265
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0265
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0265
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0270
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0270
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0275
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0275
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0275
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0280
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0280
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0280
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0285
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0285
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0290
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0290
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0295
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0295
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0300
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0300
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0300
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0305
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0305
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0305
http://refhub.elsevier.com/S2215-0013(15)00006-2/rf0305

	Cognitive Performance associated to functional outcomes in stable outpatients with schizophrenia
	1. Introduction
	2. Materials and methods
	2.1. Participants
	2.2. Cognitive assessment battery
	2.3. Procedure
	2.3.1. Functional variables
	2.3.2. Cognitive test

	2.4. Data analysis

	3. Results
	3.1. Description of patients and subgroups
	3.2. Performance and cognitive impairment
	3.3. Cognitive performance and clinical profile

	4. Discussion
	Role of Funding Source
	Contributors
	Conflict of Interest
	Acknowledgements
	Appendix 1. List of investigators for EPICOG-SCH study group
	References


