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Abstract
Introduction: Family studies provide a suitable approach to analyzing candidate 
endophenotypes of schizophrenia, including cognitive features.
Objective: To characterize different neurocognitive functions in a group of pa-
tients with  first episode of psychosis  (FEP),  their  first- degree relatives  (parents 
and siblings), and healthy controls (HC), in order to identify potential endophe-
notypes for schizophrenia spectrum disorders (SSD).
Methods: Participants were assessed in the context of a national project in Spain 
called PAFIP- FAMILIAS. They completed the same neuropsychological battery, 
which included tests of verbal memory, visual memory, processing speed, work-
ing memory, executive functions, motor dexterity, attention, and theory of mind. 
Group comparisons were performed using one- way ANOVA, followed by tests of 
multiple comparisons when appropriate.
Results: One hundred thirty- three FEP patients were included, as well as 244 of 
their first- degree relatives (146 parents and 98 siblings) and 202 HC. In general, 
relatives showed an intermediate performance between the HC and the FEP pa-
tients  in all neurocognitive domains. However,  the domains of executive  func-
tions  and  attention  stood  out,  as  relatives  (especially  parents)  showed  similar 
performance to FEP patients. This was replicated when selecting patients subse-
quently diagnosed with schizophrenia and their relatives.
Conclusion: These  findings  suggest  that  executive  and  attention  dysfunctions 
might have a family aggregation and could be relevant cognitive endophenotypes 
for psychotic disorders. The study shows the potential of exploring intra- family 
neuropsychological  performance  supporting  neurobiological  and  genetic  re-
search in SSD.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited and is not used for commercial purposes.
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1   |   INTRODUCTION

Schizophrenia  is a highly heritable disorder1 with a  life-
time  morbidity  rate  of  0.5– 1.0%.2  Its  etiology  remains 
unknown,  but  it  is  suspected  that  interactions  between 
genetic features and environmental stressors might cause 
onset  variability  between  patients.3  Family  studies  are  a 
convenient  approach  in  disentangling  the  heterogene-
ity among schizophrenia spectrum disorders (SSD) since 
they  provide  the  opportunity  to  investigate  the  genetic 
and environmental  factors potentially  related  to  the dis-
ease.4 Furthermore, designs including unaffected relatives 
allow  for  the  investigation  of  possible  endophenotypes, 
and  as  such,  are  a  powerful  neurobiological  platform  to 
better understand the underlying neurobiological mecha-
nisms of the disorder.

It is widely demonstrated that patients present neuro-
cognitive impairments following a first episode of psycho-
sis (FEP), performing on average one standard deviation 
below the general population in neuropsychological tests.5 
This dysfunction is global and affects different functions 
including  attention,  working  memory,  verbal  learning, 
visual  learning,  processing  speed,  reasoning,  and  social 
cognition.6 Evidence has shown that these cognitive defi-
cits  influence  the  individual's  functionality.7  Likewise, 
cognitive  functioning  in  patients  with  SSD  is  associated 
with different long- term outcomes, including the severity 
and remission of symptoms, and independence in activi-
ties of daily living.8,9 Previous family studies have shown 
that healthy first- degree relatives of FEP patients present 
slight cognitive deficits halfway between the proband and 
healthy  controls  (HC)10- 14;  and  this  phenotypic  similar-
ity among family members may be explained in part by a 
hereditary component. It has been estimated that genetic 
factors  account  for  between  33%  and  64%  for  working 
memory,15,16 42% for intelligence quotient (IQ),17 and 56% 
for  sustained  attention.16  Hence,  through  the  neuropsy-
chological  assessment  of  unaffected  relatives  of  patients 
with psychosis, we could  identify  the cognitive domains 
with higher familial aggregation and propose them as po-
tential  endophenotypes  for  the  disorder.18  Intermediate 
phenotypes or endophenotypes are observable and quan-
tifiable traits considered manifestations of a disorder that 
must  meet  the  following  criteria:  (a)  be  associated  with 
illness  in the population, (b) be heritable,  (c) be primar-
ily  state- independent,  (d)  be  co- segregated  within  fami-
lies along with the disease, (e) be found in affected family 
members and unaffected family members at a higher rate 
than in the general population.19

Diverse neurocognitive functions are being explored as 
candidate endophenotypes for psychosis using family de-
signs. Among the most promising candidates are IQ,20,21 
executive functions,22,23 attention,24,25 working memory,10 
and processing speed.11,26 On the contrary, recent studies 
found that social cognition was impaired only in patients 
with  SSD,  but  not  in  their  relatives,  suggesting  that  this 
deficit is more related to pathophysiological processes of 
the  disease  than  family  aggregation.12,27  Consequently, 
more  research  focused  on  specific  cognitive  functions 
associated  with  the  risk  for  psychosis  is  needed.  Zhang 
et  al.13  found  that  the  degree  of  cognitive  impairment 
among family members differs depending on the genetic 
risk for schizophrenia, wherein families with greater ge-
netic  liability  showed  more  severe  neuropsychological 
deficits. Thus, relatives of FEP patients that subsequently 
developed schizophrenia may have worse neurocognitive 
performance  than  individuals at  risk  for other psychotic 
disorder, as shown in tasks of executive function and pro-
cessing speed.28

Significant outcomes
•  FEP patients performed the lowest of all groups 

in all cognitive domains.
•  First- degree  healthy  relatives  had  an  interme-

diate  performance  between  FEP  patients  and 
healthy controls in almost all neuropsychologi-
cal measures.

•  The subgroup of relatives showed deficits in ex-
ecutive functions and attention, similar to those 
of affected individuals. Executive function and 
attention appear  to be  the best  suitable candi-
dates  from  the  assessed  variables  to  establish 
cognitive endophenotypes for schizophrenia.

Limitations
•  Due  to  its  lack  of  diversity,  the  present  study 

may be affected by its sample selection, limiting 
the generalizability of its findings to other racial 
and/or ethnic groups.

•  Cross- sectional designs, as the one in the present 
study, do not provide information on the longi-
tudinal cognitive course of the participants.

•  The  possible  influence  of  aging  on  cognitive 
outcomes,  despite  age  covariation,  cannot  be 
completely ruled out.

K E Y W O R D S

cognition, endophenotypes, psychotic disorders, relatives, schizophrenia spectrum disorders
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1.1  |  Aims of the study

The present study aimed to characterize different neuro-
cognitive functions in a group of FEP patients, their first- 
degree  unaffected  relatives  (parents  and  siblings),  and  a 
group of HC, in order to identify potential endophenotypes 
for  SSD.  Based  on  previous  evidence,  we  hypothesized 
that  the  group  of  relatives  would  show  an  intermediate 
cognitive performance between FEP patients and HC  in 
several  domains,  therefore  providing  evidence  for  their 
value as observable markers of the disease. Unlike some 
previous family studies, this project aimed to compare the 
suitability of different cognitive functions, for what eight 
specific  cognitive domains were assessed among partici-
pants. Furthermore, to explore the possible effect of diag-
nosis, a secondary analysis was carried out with patients 
subsequently diagnosed with schizophrenia and their rel-
atives. Finally, we hoped to offer more statistical power to 
previous findings by studying a large sample of families at 
risk of psychosis.

2   |   METHODS

2.1  |  Setting

This study includes three groups of participants: FEP pa-
tients, their first- degree relatives, and a subset of HC. The 
individuals with FEP were recruited from a large epide-
miological program for initial phases of psychosis, named 
PAFIP, at the University Hospital Marqués de Valdecilla 
(Cantabria, Spain), from 2001 to 2018.29,30 In addition to 
being an epidemiological project, this was an intervention 
program  for  both  inpatients  and  outpatients  with  FEP, 
who received multidisciplinary treatment from psychiat-
ric nursing, psychiatry, psychology, and social work dur-
ing a 3- year follow- up period. FEP patients were referred 
from the inpatient unit, outreach mental health services, 
and healthcare centers in the region of Cantabria. Since 
PAFIP was the only mental healthcare service specialized 
in FEP at that time in Cantabria, its participants could be 
considered an epidemiological representation of the pop-
ulation in this community. Out of  the 668 FEP patients 
that were enrolled in PAFIP, 387 had completed the base-
line  cognitive  evaluation.  Therefore,  their  first- degree 
relatives were eligible for participating in a family- based 
study called PAFIP- FAMILIAS (FIS PI17/00221). In the 
context of this second project, between January 2018 and 
March  2021,  the  parents  and  siblings  of  the  aforemen-
tioned  patients  (see  Figure  1)  were  contacted  by  phone 
and invited to complete the same neuropsychological as-
sessment as the probands. A total of 244 relatives, mem-
bers  of  133  families,  participated  in  the  study.  Finally, 

data obtained on a group of 202 HC from the PAFIP pro-
ject,  who  were  recruited  through  advertisements  from 
the local community between 2001 and 2018, were used 
for comparison.

2.2  |  Ethics

Both the PAFIP and PAFIP- FAMILIAS projects were ap-
proved by the local institutional review committee (CEIm 
Cantabria)  in  accordance  with  international  research 
ethics  standards  (approval  numbers  NCT0235832  and 
2017.247).  All  participants  were  informed  about  the  ob-
jectives of the study and gave their written consent. The 
PAFIP- FAMILIAS  project  allocated  an  economic  com-
pensation of 50€ to the relatives for covering expenses de-
rived from the trip and the time in our neuropsychology 
laboratory.

2.3  |  Inclusion criteria

First episode of psychosis patients enrolled in the PAFIP 
study met the following inclusion criteria: (1) 15– 60 years 
of  age;  (2)  lived  within  the  catchment  area;  (3)  experi-
encing a FEP; (4) no prior treatment with antipsychotic 

F I G U R E  1  Flow diagram for patients and their first- degree 
relatives enrolled in the PAFIP- FAMILIAS project
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medication  or,  if  previously  treated,  a  total  lifetime  of 
antipsychotic  treatment  of  <6  weeks;  and  (5)  DSM- IV 
criteria  for  brief  psychotic  disorder,  schizophreniform 
disorder, schizophrenia, or not otherwise specified (NOS) 
psychosis.31  Exclusion  criteria  included  meeting  the 
DSM- IV criteria for drug or alcohol dependence, having 
an intellectual disability, having a history of neurological 
disease,  or  head  injury.  The  diagnoses  were  confirmed 
through the use of the Structured Clinical Interview for 
DSM- IV (SCID- I) conducted by an experienced psychia-
trist within 6 months of the baseline visit.

For the groups of relatives and HC, the inclusion crite-
ria were as follows: (1) age over 15 years, (2) good domain 
of the Spanish language, and (3) ability to give informed 
consent in writing. Exclusion criteria included an absence 
of history of psychiatric diagnosis related to psychotic ill-
ness spectrum, absence of organic brain pathology, and an 
absence  of  intellectual  disability  or  substance  use  disor-
ders according to DSM- V criteria.

2.4  |  Sociodemographic and 
clinical assessment

For all the participants, sociodemographic information re-
garding sex, age, and educational attainment (estimated by 
years of education completed) was recorded through inter-
views. Additional premorbid information for FEP patients 
was obtained via medical records and interviews at baseline, 
including the age at psychosis onset (defined as the age when 
the  emergence  of  the  first  continuous  psychotic  symptom 
occurred); duration of untreated illness (DUI, defined as the 
time from the first nonspecific symptom related to psycho-
sis); and duration of untreated psychosis (DUP, defined as 
the time from the first continuous psychotic symptom to ini-
tiation of adequate antipsychotic drug treatment). Positive 
symptoms were assessed by the Scale for the Assessment of 
Positive Symptoms (SAPS)32 and negative symptoms by the 
Scale for the Assessment of Negative Symptoms (SANS).33 
The patients’ premorbid adjustment was assessed with the 
premorbid adjustment scale (PAS).34 Functional assessment 
was conducted with The Disability Assessment Scale (DAS) 
Spanish  version.35  General  psychopathology  was  assessed 
with the Brief Psychiatric Rating Scale (BPRS).36

As  for  the  relatives  and  HC,  they  completed  a  single 
evaluation session of approximately one hour. Their psy-
chiatric history was screened by the abbreviated version of 
the Comprehensive Assessment of Symptoms and History 
(CASH),37 a semi- structured psychiatric interview that en-
quires about the presence of clinical symptoms for mania, 
depression,  and  positive,  disorganized,  and  negative  di-
mensions of psychosis.

2.5  |  Neurocognitive assessment

Expert neuropsychologists carried out a neurocognitive bat-
tery  to  estimate  the  participants’  premorbid  IQ  and  their 
performance  on  eight  domains  that  have  been  shown  to 
be impaired in SSD.38 The subsample of FEP patients com-
pleted the neuropsychological assessment at baseline once 
they were stable, after being included in the PAFIP program, 
on  average  10.5  weeks  after  their  inclusion.  The  relatives 
and HC were evaluated at the time of inclusion in the study.

The  WAIS- III  vocabulary  subtest39  was  used  to  esti-
mate premorbid IQ, as it has been demonstrated to offer a 
valid proxy measure of crystallized intelligence.40 Different 
tests were used to assess: (1) verbal memory (Rey Auditory 
Verbal  Learning  Test,  RAVT41);  (2)  visual  memory  (Rey 
Complex  Figure,  RFC42);  (3)  processing  speed  (WAIS- III 
Digit  Symbol  subtest39);  (4)  working  memory  (WAIS- III 
Digits  Backward  subtest39);  (5)  executive  function  (Trail 
Making  Test  part  B,  TMTB43);  (6)  motor  dexterity  (The 
Grooved  Pegboard  Test43);  (7)  attention  (Continuous 
Performance  Test,  CPT44);  and  (8)  theory  of  mind  (The 
Reading the Mind in the Eyes Task, RMET45). In order to 
make direct comparisons between the performance of the 
subjects,  the T- scores  derived  from  the WAIS- III  subtests 
(Vocabulary, Digit Symbol, and Digits Backward), and the 
raw scores of the other tests were transformed into Z scores. 
Prior to standardization, raw cognitive scores were reversed 
when appropriate so they were all in a positive direction.31

An  indicator  of  global  deficit  score  (GDS)  was  esti-
mated from individual performance on all neuropsycho-
logical tests. Following the method of Reichenberg et al.,5 
raw scores of each test were first converted into T- scores 
(derived  from  the  comparisons  with  a  healthy  subsam-
ple) and then into deficit scores ranging from 0 (indicat-
ing  no  impairment)  to  5  (denoting  severe  impairment). 
Subsequently,  the  GDS  was  obtained  by  estimating  the 
average of the deficit scores of each test. Previous studies 
have established that GDS scores greater than or equal to 
1 indicate overall impairment.46

2.6  |  Data analysis

Statistical  analyses  were  performed  using  the  Statistical 
Package  for  Social  Science  version  19.0.47  Descriptive 
statistics  were  estimated  on  sociodemographic,  clinical, 
and neurocognitive data. Univariate analyses (ANCOVA) 
were  run  to  compare  continuous  variables  between 
groups,  while  chi- square  was  used  for  categorical  varia-
bles. Comparisons of neurocognitive data were covariated 
with  sex,  age,  and  years  of  education.  When  ANCOVA 
yielded significant differences, pairwise comparisons were 
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conducted with Bonferroni correction. All statistical tests 
were  two- tailed,  and  significance  was  determined  at  the 
0.05 level. The main analysis was carried out comparing all 
FEP patients, their relatives, and HC. Later, only patients 
subsequently  diagnosed  with  schizophrenia,  their  rela-
tives and HC were compared to contrast the main results.

3   |   RESULTS

3.1  |  Sample and family description

After contacting  the eligible  families of  the 387 FEP pa-
tients  who  completed  the  baseline  evaluation  of  the 
PAFIP program, 579 individuals composed the final sam-
ple  of  the  present  study.  From  these,  133  were  FEP  pa-
tients, 244 were their relatives (146 parents, 98 siblings), 
and 202 were HC (see Figure 1). All 133 families consisted 
of at least one first- degree relative, either a parent or a sib-
ling, of a patient.

3.2  |  Sociodemographic and 
clinical findings

Comparisons  are  shown  in  Table  1.  FEP  patients  and 
HC were more frequently male (61.65% and 60.89%, re-
spectively; p < 0.001) than parents and siblings. FEP pa-
tients were younger (M = 26.70 years of age, SD = 8.4) 
than their relatives (p < 0.001) and HC (p = 0.021). As 
expected,  parents  were  older  (M  =  61.53  years  of  age, 
SD = 7.73) than siblings and HC (p < 0.001), and siblings 
were  older  (M  =  40.66  years  of  age,  SD  =  13.16)  than 
HC (p < 0.001). FEP patients had completed fewer years 
of education (M = 10.40, SD = 3.38) than their siblings 
(p  <  0.001),  who  at  the  same  time  outranked  parents 
(M  =  12.47,  SD  =  3.62;  p  =  0.005).  Regarding  the  his-
tory of psychopathology, HC reported significantly lower 
percentage of symptoms throughout life (9.42%) than the 
rest of the participants (p < 0.001), followed by siblings 
(32.65%, p < 0.001) and parents (31.03%, p < 0.001).

3.3  |  Neurocognitive findings

Several  significant  differences  were  found  between 
groups,  with  FEP  patients  performing  the  lowest  in  all 
the  neurocognitive  domains  (see  Table  1).  In  processing 
speed, FEP patients (Z = −1.12, SD = 1.13) were signifi-
cantly outperformed by the rest of participants (p < 0.001); 
while parents (Z = −0.19, SD = 0.96) showed a statistical 
tendency  to perform worse  than HC (p = 0.063).  In ver-
bal memory, the group of patients (Z = −0.66, SD = 1.01) 
obtained  lower  scores  than  HC  (p  <  0.001)  and  siblings 

(p = 0.049). On the task of visual memory, FEP patients 
(Z  =  −0.71,  SD  =  1.00)  underperformed  their  siblings 
and  HC  (p  <  0.001).  In  working  memory,  FEP  patients 
(Z = −0.55, SD = 0.81) were significantly worse than HC 
(p < 0.001) and siblings (p = 0.003). In executive functions, 
both FEP patients (Z = −1.15, SD = 1.67) and their parents 
(Z  =  −1.27,  SD  =  2.69)  underperformed  HC  (p  <  0.001 
and p = 0.003, respectively). In motor dexterity, the group 
of FEP patients  (Z = −1.51,  SD = 3.00)  was worse  than 
siblings and HC (p < 0.001). Regarding attention, FEP pa-
tients (Z = −2.75, SD = 4.11) demonstrated a deficit com-
pared to siblings (p = 0.003) and HC (p < 0.001). Similarly, 
FEP  patients  obtained  lower  scores  in  ToM  (Z  =  −0.65, 
SD = 0.94) than HC (p < 0.001) and siblings (p = 0.002). 
The cognitive profile of all groups is presented in Figure 2.

Significant  differences  were  found  in  the  measure  of 
global  cognitive  deficit.  FEP  patients  presented  higher 
GDS values (M = 1.10, SD = 0.86) than HC and siblings 
(p  <  0.001),  indicating  greater  level  of  impairment. The 
group  of  parents  also  showed  significantly  higher  GDS 
values (M = 0.80, SD = 0.87) in relation to HC (p = 0.003) 
and siblings (p = 0.049).

3.4  |  Secondary analysis on patients with 
schizophrenia and their relatives

Six  months  after  the  psychosis  onset,  46.61%  of  the  pa-
tients  were  diagnosed  with  schizophrenia  and  the  rest 
with  other  psychotic  disorders.  Schizophrenia  patients 
had significantly longer DUI and DUP than patients with 
other diagnosis (W = 3300.05, p < 0.001; and W = 3293.0, 
p < 0.001, respectively).

To explore whether the diagnosis of patients could influ-
ence cognitive outcomes, we repeated the cognitive compar-
isons selecting only patients with schizophrenia (n = 62), 
their relatives (67 parents, 42 siblings), and HC (202). The 
findings in this subsample were similar to those obtained in 
the entire sample of FEP patients, as patients with schizo-
phrenia had the worst performance of all groups in every 
cognitive  domain  (see  Table  2).  Parents  of  patients  with 
schizophrenia performed worse than HC in executive func-
tions (p = 0.015); and both parents and siblings underper-
formed HC in the attention task (p = 0.005 and p = 0.011, 
respectively).  Also,  compared  to  HC,  both  patients  with 
schizophrenia  (p  <  0.001),  their  parents  (p  =  0.002)  and 
siblings (p = 0.028) showed worse GDS scores.

4   |   DISCUSSION

This family study of FEP patients aimed on exploring neu-
rocognitive endophenotypes in SSD. The main finding is 
that deficits on executive functions and attention, shared 

 16000447, 2022, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/acps.13404 by U

niversidad D
e C

antabria, W
iley O

nline L
ibrary on [30/05/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



   | 389MURILLO-GARCÍAetal.

T
A

B
L

E
 1

 
C

om
pa

ri
so

ns
 b

et
w

ee
n 

FE
P 

pa
tie

nt
s, 

th
ei

r f
ir

st
- d

eg
re

e 
re

la
tiv

es
, a

nd
 H

C

Pa
ti

en
ts

 
(F

E
P)

Pa
re

nt
s 

(P
)

Si
bl

in
gs

 (S
)

C
on

tr
ol

s 
(H

C
)

Pa
ir

ed
 c

om
pa

ri
so

ns

(N
 =

 1
33

)
(N

 =
 1

46
)

(N
 =

 9
8)

(N
 =

 2
02

)
St

at
is

ti
cs

So
ci

od
em

og
ra

ph
ic

s
n

N
 (%

)
n

N
 (%

)
n

N
 (%

)
n

N
 (%

)
X

p-
 V

al
ue

G
en

de
r (

m
al

e)
13

3
82

 (6
1.

65
)

14
6

55
 (3

7.
67

)
98

33
 (3

3.
67

)
20

2
12

3 
(6

0.
89

)
36

.0
5

<
0.

00
1

FE
P 

>
 P

* ; F
EP

 >
 S

* ; P
 <

 H
C

* ; S
 <

 H
C

*

n
M

ea
n 

(S
D

)
n

M
ea

n 
(S

D
)

n
M

ea
n 

(S
D

)
n

M
ea

n 
(S

D
)

F

A
ge

13
2

26
.7

0 
(8

.4
4)

14
5

61
.5

3 
(7

.7
3)

98
40

.6
6 

(1
3.

16
)

20
1

29
.7

0 
(8

.1
5)

42
1.

98
<

0.
00

1
FE

P 
<

 P
* ; F

EP
 <

 S
* ; F

EP
 <

 H
C

 (p
 =

 0
.0

21
); 

S 
<

 P
* ; H

C
 <

 P
* ; H

C
 <

 S
*

Ye
ar

s o
f e

du
ca

tio
n

13
2

10
.4

0 
(3

.3
8)

14
5

10
.6

9 
(3

.5
4)

98
12

.4
7 

(3
.6

2)
20

1
10

.7
0 

(2
.7

2)
8.

86
<

0.
00

1
FE

P 
<

 S
* ; P

 <
 S

 (p
 =

 0
.0

05
)

Pr
em

or
bi

d 
in

fo
rm

at
io

n

IQ
13

3
10

0.
28

 (1
3.

14
)

14
6

10
5.

09
 (1

1.
66

)
98

10
3.

72
 (1

1.
47

)
20

1
10

1.
53

 (1
0.

78
)

2.
18

0.
08

8

C
lin

ic
al

 v
ar

ia
bl

es
n

N
 (%

)
n

N
 (%

)
n

N
 (%

)
n

N
 (%

)
X

C
A

SH
 (y

es
)

13
3

13
3 

(1
00

)
14

5
45

 (3
1.

03
)

98
32

 (3
2.

65
)

19
1

18
 (9

.4
2)

28
0.

46
<

0.
00

1
FE

P 
>

 P
* ; F

EP
 >

 S
* ; F

EP
 >

 H
C

* ; P
 >

 H
C

* ; 
S 

>
 H

C
*

n
M

ea
n 

(S
D

)

Sc
hi

zo
ph

re
ni

a 
di

ag
no

si
s

62
46

.6
1%

D
U

I (
m

on
th

s)
13

0
19

.6
7 

(3
1.

60
)

D
U

P 
(m

on
th

s)
13

2
12

.7
2 

(2
8.

42
)

PA
S

96
3.

06
 (2

.1
9)

SA
PS

13
2

14
.6

3 
(4

.8
7)

SA
N

S
13

1
6.

57
 (6

.2
5)

BP
R

S
13

1
65

.6
8 

(1
5.

10
)

N
eu

ro
ps

yc
ho

lo
gi

ca
l d

at
a

n
M

ea
n 

(S
D

)
n

M
ea

n 
(S

D
)

n
M

ea
n 

(S
D

)
n

M
ea

n 
(S

D
)

F

Pr
oc

es
si

ng
 sp

ee
d

13
2

−
1.

12
 (1

.1
3)

14
5

−
0.

19
 (0

.9
6)

98
0.

02
 (0

.9
9)

20
1

0.
24

 (1
.0

0)
61

.8
9

<
0.

00
1

FE
P 

<
 P

* ; F
EP

 <
 S

* ; F
EP

 <
 H

C
*

V
er

ba
l m

em
or

y
13

2
−

0.
66

 (1
.0

1)
14

5
−

0.
30

 (1
.0

0)
98

−
0.

30
 (1

.0
0)

20
1

−
0.

14
 (1

.0
0)

8.
95

<
0.

00
1

FE
P 

<
 S

 (p
 =

 0
.0

49
); 

FE
P 

<
 H

C
*

V
is

ua
l m

em
or

y
13

1
−

0.
71

 (1
.0

0)
14

3
−

0.
33

 (1
.2

5)
98

−
0.

08
 (0

.8
7)

20
0

−
0.

27
 (1

.0
0)

7.
99

<
0.

00
1

FE
P 

<
 S

* ; F
EP

 <
 H

C
*

W
or

ki
ng

 m
em

or
y

13
2

−
0.

55
 (0

.8
1)

14
5

−
0.

10
 (0

.9
2)

98
−

0.
09

 (0
.9

1)
20

0
−

0.
16

 (1
.0

0)
6.

20
<

0.
00

1
FE

P 
<

 S
 (p

 =
 0

.0
03

); 
FE

P 
<

 H
C

 (p
 =

 0
.0

01
)

E
xe

cu
ti

ve
 fu

nc
ti

on
13

0
−

1.
15

 (1
.6

7)
14

1
−

1.
27

 (2
.6

9)
97

−
0.

76
 (1

.3
7)

20
1

−
0.

21
 (1

.0
0)

11
.1

1
<

0.
00

1
FE

P 
<

 H
C

* ; P
 <

 H
C

 (p
 =

 0
.0

03
)

M
ot

or
 d

ex
te

ri
ty

13
1

−
1.

51
 (3

.0
0)

14
4

−
1.

17
 (2

.7
1)

98
−

0.
35

 (1
.3

3)
20

1
−

0.
24

 (1
.0

0)
12

.7
4

<
0.

00
1

FE
P 

<
 S

 (p
 =

 0
.0

01
); 

FE
P 

<
 H

C
*

A
tt

en
ti

on
12

8
−

2.
75

 (4
.1

1)
13

9
−

1.
26

 (4
.0

9)
98

−
1.

11
 (2

.9
3)

18
2

−
0.

40
 (1

.0
0)

14
.4

6
<

0.
00

1
FE

P 
<

 S
 (p

 =
 0

.0
03

); 
FE

P 
<

 H
C

*

To
M

10
5

−
0.

65
 (0

.9
4)

14
4

−
0.

25
 (1

.0
1)

98
0.

11
 (0

.9
5)

17
9

0.
07

 (1
.0

0)
8.

69
<

0.
00

1
FE

P 
<

 S
 (p

 =
 0

.0
02

); 
FE

P 
<

 H
C

*

G
D

S
12

4
1.

10
 (0

.8
6)

13
5

0.
80

 (0
.8

7)
97

0.
51

 (0
.5

5)
18

1
0.

38
 (0

.4
4)

35
.1

9
<

0.
00

1
FE

P 
>

 S
* ; F

EP
 >

 H
C

* ; P
 >

 S
 (p

 =
 0

.0
49

); 
P 

>
 H

C
 (p

 =
 0

.0
03

)

N
ot

e:
 N

eu
ro

ps
yc

ho
lo

gi
ca

l c
om

pa
ri

so
ns

 a
re

 c
ov

ar
ia

te
d 

by
 se

x,
 a

ge
, a

nd
 y

ea
rs

 o
f e

du
ca

tio
n.

A
bb

re
vi

at
io

ns
: B

PR
S,

 B
ri

ef
 P

sy
ch

ia
tr

ic
 R

at
in

g 
Sc

al
e;

 C
A

SH
, C

om
pr

eh
en

si
ve

 A
ss

es
sm

en
t o

f S
ym

pt
om

s a
nd

 H
is

to
ry

; D
U

I, 
du

ra
tio

n 
of

 u
nt

re
at

ed
 il

ln
es

s; 
D

U
P,

 d
ur

at
io

n 
of

 u
nt

re
at

ed
 p

sy
ch

os
is

; F
EP

, F
ir

st
 E

pi
so

de
 P

sy
ch

os
is

; G
D

S,
 G

lo
ba

l 
D

ef
ic

it 
Sc

or
e;

 IQ
, I

nt
el

lig
en

ce
 Q

uo
tie

nt
; P

A
S,

 P
re

m
or

bi
d 

A
dj

us
tm

en
t S

ca
le

; S
A

N
S,

 S
ca

le
 fo

r t
he

 A
ss

es
sm

en
t o

f N
eg

at
iv

e 
Sy

m
pt

om
s; 

SA
PS

, S
ca

le
 fo

r t
he

 A
ss

es
sm

en
t o

f P
os

iti
ve

 S
ym

pt
om

s; 
SD

, S
ta

nd
ar

d 
D

ev
ia

tio
n;

 T
oM

, T
he

or
y 

of
 M

in
d.

*p
<

0.
00

1.

 16000447, 2022, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/acps.13404 by U

niversidad D
e C

antabria, W
iley O

nline L
ibrary on [30/05/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



390 |   MURILLO-GARCÍAetal.

by FEP patients, their parents, and their siblings, may be 
the best candidates. These findings could be explained by 
both environmental and genetic factors.

In terms of the sociodemographic characteristics of the 
participants,  we  found  that  the  sex  distribution  differed 
significantly between groups. There were more males  in 
the group of FEP patients than in the others, correspond-
ing to evidence of a higher prevalence of psychosis among 
men.48- 50  On  the  contrary,  there  were  significantly  more 
females in the groups of relatives, which is interesting for 
further research focused on the roles of primary caregivers 
of FEP patients. The prevalence of  females  in  the group 
of relatives might influence their cognitive outcomes. We 
have  previously  described  that  females  have  better  cog-
nitive  performance  after  3- year  follow- up,31  as  well  as  a 
higher educational level compared to males.8 However, it 
is unknown whether this pattern of results would be repli-
cated in unaffected siblings and parents of these patients. 
Future  studies  focused  on  exploring  the  possible  effect 
of sex on the cognitive endophenotypes of SSD will be of 
great interest.

Regarding  years  of  education,  we  found  that  siblings 
had completed significantly more years of education than 
FEP  patients  and  parents,  which  is  similar  to  the  find-
ings of other family studies.16,51,52 Since the contribution 
of years of education to cognitive reserve and good func-
tional outcomes in FEP has been confirmed,53,54 the edu-
cational attainment of their siblings could be suggested as 
a protective factor against the risk of developing psycho-
sis. This effect is particularly important in this population 
as they share the genetic risk burden of the disorder with 
the affected individual. Alternatively, another possible ex-
planation is that the lower educational attainment of FEP 
patients  could  be  consequence  of  the  prodromal  symp-
toms  of  psychosis.  Yet,  recent  findings  of  our  research 

group observed impaired intellectual ability before the ill-
ness, suggesting abnormal neurodevelopment as a critical 
component in the pathogenesis of SSD.8 Another relevant 
issue  regarding  educational  attainment  implies  the  par-
ticipants’ age, which could explain in part the differences 
in education, and given that FEP patients were evaluated 
at  a  younger  age  than  their  siblings,  they  had  less  time 
to  accomplish  higher  educational  levels.  Also,  it  should 
be  noted  that  younger  generations  are  completing  more 
years of formal education,55,56 thus siblings younger than 
the proband might be able to achieve a higher educational 
level due to environmental factors. While it is likely that 
patients and their siblings shared a similar environment 
during  childhood  and  adolescence,  the  differences  be-
tween these two groups suggest variations that may have 
influenced their cognitive courses.57 A relevant moderator 
of  the  cognitive  course  and  the  educational  attainment 
among  FEP  patients  might  be  their  specific  diagnosis, 
wherein  schizophrenia  is  associated  with  worse  neuro-
psychological outcomes than other psychosis.28 Also, FEP 
patients with cognitive decline already present at the time 
illness onset have been previously described.58 That make 
possible to suggest that a lower educational achievement 
could be related to those latent deficits.8 Another possible 
moderator of cognition in FEP patients might be antipsy-
chotic  medication,  although  previous  research  from  our 
group suggests that medication status might not be a con-
fusing factor.59,60

As  expected  due  to  our  exclusion  criteria,  statistical 
differences  were  confirmed  in  the  history  of  psychopa-
thology between HC and the rest of the groups. Although 
the  relatives  included  in  this  study  did  not  meet  diag-
nostic  criteria  for  any  psychopathological  disorder,  they 
reported a higher prevalence of psychopathological symp-
toms throughout life compared to HC; who, in addition to 

F I G U R E  2  Neurocognitive profile of 
the participants in the PAFIP- FAMILIAS 
project (Note: Scores corrected by sex, age, 
and years of education)
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reporting  lower  rates  of  symptoms,  were  mainly  related 
to adjustment disorders, but not to psychotic- like experi-
ences. These findings imply a higher epigenetic vulnera-
bility to mental illness among families of individuals with 
FEP,61 where genetic predisposition could be  interacting 
with  harmful  triggers  present  in  the  common  environ-
ment.62,63  The  siblings  could  be  particularly  affected  by 
these risk factors, as they shared both genetic loading and 
parenting environment with the affected individual.64 In 
turn, this risk of developing a psychiatric disorder could 
be  associated  with  neurocognitive  performance,  thus,  a 
future line of study in family designs is to explore psychi-
atric history as a mediating variable of cognitive outcomes.

In terms of neurocognitive findings, relevant statistical 
differences  emerged  among  neurocognitive  domains  be-
tween FEP patients, siblings, parents, and HC. Generally, 
all  relatives  showed  an  intermediate  performance  be-
tween HC and FEP patients, except in executive functions, 
wherein parents showed significant deficits that were sim-
ilar  to  that  of  the  affected  individuals.  It  is  worth  men-
tioning  that  this executive dysfunction was replicated  in 
the subsample of patients diagnosed with schizophrenia 
and their parents, suggesting that deficits in this domain 
could be a cognitive marker in SSD. Previous studies with 
patients  with  SSD  and  their  healthy  parents  have  found 
cognitive  deficits  in  both  groups,  especially  in  executive 
functioning.22,23,65  In  fact,  it  has  been  reported  that  ex-
ecutive  impairments  are  particularly  affected  by  genetic 
loading.65,66  Therefore,  the  higher  the  genetic  risk  for 
schizophrenia, the greater the deficit would be among first- 
degree  relatives  in  the  aforementioned  functions. Taken 
together, these findings suggest that executive dysfunction 
might  have  a  greater  family  aggregation  and  could  be  a 
relevant cognitive endophenotype for psychosis.

Attention  is  another  cognitive  domain  that  has  been 
proposed  as  a  promising  endophenotype  of  SSD  due  to 
its  significant  genetic  component  and  its  deficits  in  un-
affected  relatives  of  the  patient.24,25,67  Even  though  our 
results did not  show significant differences  in  the atten-
tional performance between first- degree relatives of FEP 
patients and HC, we observed a tendency for the former 
to  perform  below  healthy  people.  Notably,  when  select-
ing only patients diagnosed with schizophrenia and their 
relatives,  the  attention  deficits  of  parents  and  siblings 
reached statistical significance. These results suggest that 
attention deficits have a great  family aggregation among 
families at risk of schizophrenia, although milder deficits 
are also observed in families vulnerable to other types of 
psychosis. This corresponds with previous evidence indi-
cating that cognitive impairment along the SSD varies in 
severity  (being  more  pronounced  in  schizophrenia)  but 
not in kind.28 The more severe attention deficit in patients 
with  schizophrenia  and  their  families  could  owe  to  an 

increased genetic risk. Lemvigh et al.16 carried out a study 
with 214 twins, concordant or discordant for a SSD, to in-
vestigate  genetic  and  environmental  loadings  associated 
with  neurocognition,  reporting  that  sustained  attention 
was  strongly  related  to  schizophrenia  liability.  Overall, 
these  findings  indicate  that attention may be a valid en-
dophenotype  in  both  schizophrenia  and  other  types  of 
psychosis. However, future studies must confirm whether 
attention deficits have diverse degrees of severity accord-
ing to patients’ diagnosis.

In  accordance  with  previous  studies  of  our  group,68 
the present results showed a severe deficit  in processing 
speed of FEP patients. Similar to several studies and meta- 
analyses,12,69,70 the first- degree relatives in our sample had 
intermediate deficits between patients and HC. Previous 
research has identified slow processing speed as essential 
in the full clinical presentation of schizophrenia71; there-
fore, it might be a manifestation of the disease more than 
a familial feature.72 Family aggregation of neurocognition 
has  been  widely  supported.13,67,73,74  Yet,  our  results  in-
dicate  that  the patients’ processing speed deficit  is more 
associated with psychosis onset. This  in turn may be ex-
plained  with  the  diathesis- stress  model,75  where  the  ac-
cumulation  of  stressful  life  events  causing  psychosocial 
stress could precipitate the FEP.3,76 Another environmen-
tal  factor potentially related to psychosis onset  is canna-
bis  consumption,  which  in  combination  with  childhood 
trauma  contributes  to  a  double  hit  that  might  influence 
the pathogenesis of the disease.77

Lastly, we found that the relatives, especially siblings, 
performed similarly to healthy individuals in the domains 
of  verbal  memory,  visual  memory,  working  memory, 
motor dexterity, and ToM. As well, the IQ of parents and 
siblings did not differ significantly from HC. These results 
partially replicated previous findings12,78 and suggest that 
the deficits of FEP patients in such cognitive functions are 
caused to a greater extent by the disease itself more than 
by family aggregation, thus not being the best suitable can-
didates  as  endophenotypes  for  SSD.  For  example,  in  the 
working memory domain, FEP patients underperformed 
all other participants, even their parents,  indicating  that 
the  deficit  might  be  explained  by  pathological  processes 
associated with  the  illness. However,  this  contrasts with 
previous evidence about the value of working memory,10 
ToM,79 and IQ20,21 as cognitive markers of psychosis. The 
heterogeneity of findings between studies could be due to 
the  specific  diagnosis  of  the  patients  or  the  stage  of  the 
illness.  Although  our  results  were  similar  both  with  the 
entire sample of FEP patients and with the subsample of 
patients with schizophrenia, more studies are required to 
explore  possible  differences  between  cognitive  endophe-
notypes for psychosis in general vs schizophrenia in spe-
cific. Our results confirm the findings by Valerio et al.,28 
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who described that cognitive differences between patients 
with schizophrenia and other psychoses consisted in the 
severity of the deficit but not in the type of impairment. 
According to these data, a common neurodevelopmental 
basis  might  underlie  SSD,  with  schizophrenia  being  the 
most severe manifestation.

Overall, our study adds certainty on the existing liter-
ature  aimed  on  disentangling  the  contribution  of  famil-
iarity  to  neurocognition,  helping  to  establish  cognitive 
endophenotypes for SSD. The findings of shared features 
in executive functions and attention domains between pa-
tients and  their  first- degree  relatives  shed some  light on 
the  path  to  identify  potential  causes  of  psychosis,  while 
simultaneously being potentially useful in the implemen-
tation of preventive and therapeutic interventions.

4.1  |  Strengths and limitations

The main strength of this study is the inclusion of parents 
and siblings from a group of FEP patients. Their inclusion 
allowed us to analyze the profile of the relatives according 
to  their  relationship with  the proband. Likewise,  the  in-
clusion of HC allowed us to compare the participants with 
a  sample  of  the  general  population.  Regarding  the  neu-
ropsychological battery, the assessment of a wide range of 
neurocognitive domains was the same for all participants, 
which made it possible to directly compare scores between 
groups. Despite these strengths, the study had some limi-
tations  that must be  taken  into account when analyzing 
its results. First, all the participants were predominantly 
Caucasian and from the northern region of Spain,  limit-
ing the generalizability of findings to other racial and eth-
nic groups. Second,  the cross- sectional design used here 
does not provide  information on  the  longitudinal cogni-
tive course of the participants. In addition, although age 
differences  between  the  participants  were  statistically 
controlled by  including  it as a covariate,  the possible ef-
fect of aging on their cognitive outcomes cannot be ruled 
out, especially in the case of parents. Evaluating siblings 
after  reaching  30  years  old  is  an  advantage,  as  they  are 
considered  to  have  exceeded  the  peak  age  for  psychosis 
risk80,81; however, their cognitive performance may have 
varied from younger ages. This could be controlled in pro-
spective studies by following people at risk for psychosis 
from adolescence.  It  is also  relevant  to mention  that we 
have not addressed the control of medication status in the 
group of FEP patients. However, previous studies by our 
group  indicated  that  the  use  of  different  antipsychotics 
did not represent a confounding factor for cognitive func-
tion.59,60 Finally, the contribution of genetic analyses has 
not been considered in the present study.
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