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ABSTRACT
Introduction: Motor dexterity deficits have been observed both before and during first-episode psychosis (FEP), suggesting this 
may be a potential endophenotype for schizophrenia spectrum disorders. We aimed to compare motor dexterity performance in 
FEP patients, their first-degree relatives, and controls. We also investigated whether sociodemographic, premorbid, clinical, and 
cognitive factors contribute to motor dexterity.
Methods: The sample included 133 FEP patients, 244 of their first-degree relatives (146 parents, 98 siblings), and 202 controls. 
Motor dexterity was assessed using the Grooved Pegboard Test as part of a neuropsychological battery assessing verbal and visual 
memory, processing speed, working memory, executive function, attention, and theory of mind. Raw scores were converted to 
Z-scores. Intelligence quotient and global cognitive function were estimated. Group comparisons were made using analysis of 
covariance with post hoc tests. Age, sex, and years of education were included as covariates. Multiple linear regression models 
examined associations between motor dexterity and other variables within each group.
Results: There was a significant group difference on the Grooved Pegboard Test (F = 16.25, p < 0.001). FEP patients (M = −1.26) 
and their parents (M = −1.14) scored lowest, while siblings (M = −0.30) and controls (M = −0.22) scored highest. The FEP group 
also scored lowest on other cognitive tests (p < 0.001). A positive association between global cognitive function and Grooved 
Pegboard performance was found in all groups (β = 0.47–0.84, p < 0.001). Group-specific associations with age, sex, education, 
intelligence, executive function, attention, and processing speed were also observed (p < 0.05).
Conclusions: Motor dexterity deficits were observed in FEP patients and their parents, which may reflect underlying genetic 
liability or result from the disorder itself. The preserved motor dexterity in unaffected siblings challenges a strict endophenotypic 
interpretation and suggests a potential protective effect. Motor dexterity deficits were associated with broader cognitive impair-
ment, intelligence quotient, attention, processing speed, and executive function.
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1   |   Introduction

Motor dexterity is the ability to coordinate hand and finger 
movements with skill and precision, and includes manual dex-
terity, visual-motor coordination, and fine motor skills [1–4]. 
Motor dexterity is relevant for daily activities such as writing, 
using the phone, cooking, or opening a bottle [5–7]. Motor dex-
terity is considered a cognitive domain because of its essential 
intentional component [8], which distinguishes it from auto-
matic motor functions. The inclusion of motor dexterity in cog-
nitive assessments is useful for evaluating cognitive status and 
detecting early mild cognitive impairment [9–11]. Cognitive 
domains, such as executive functions, attention [12–14], and 
processing speed [15] actually have a great influence on motor 
dexterity. Particularly, motor dexterity is positively associ-
ated with inhibitory control, working memory, and cognitive 
flexibility [16]. These abilities are critical for accurate motor 
dexterity performance because inhibitory control regulates at-
tention, cognitive flexibility adapts movements [4], and visual 
processing speed supports execution [17]. In addition, motor 
dexterity is related to motor skills such as muscle strength and 
handgrip [6, 18].

Motor dexterity deficits have been observed both before the 
onset of psychosis and in the early stages of schizophrenia spec-
trum disorders [19], suggesting their potential as an endopheno-
type [20]. Endophenotypes are heritable, stable traits associated 
with a disorder that serve as measurable behavioral markers of 
genetic or neurobiological factors [21]. To qualify as a valid en-
dophenotype, a trait must be associated with the condition, be 
heritable, and be more prevalent in unaffected relatives than in 
the general population [21]. A family design study is essential to 
assess the potential of motor dexterity as an endophenotype for 
schizophrenia spectrum disorders [22].

Family studies suggest that first-degree relatives outperform pa-
tients with psychosis but underperform controls on cognitive 
tasks [23–27]. Research on parents and siblings of first-episode 
psychosis (FEP) patients has found mild deficits in processing 
speed, attention, working memory, executive function, and ver-
bal memory [26, 28]. Schäppi et al. [20] reported that first-degree 
relatives of FEP patients showed motor dexterity performance 
between that of patients and controls. However, their results 
were inconsistent, with relatives performing worse on simple 
motor dexterity tasks but intact on more complex tasks  [20]. 
Replicating these findings in a larger sample and distinguishing 
between siblings and parents would provide further insight.

We consider it relevant to split the sample of first-degree rela-
tives into parents and siblings for different reasons. Genetically, 
parents and offspring share a fixed 50% similarity, while siblings 
average 50% but with greater variability [29]. Gene expression in 
parents and siblings may be influenced by environmental fac-
tors, with siblings sharing more developmental experiences and 
environmental variables with FEP patients [30]. In addition, it 
is uncertain whether siblings and parents have different cogni-
tive profiles. Given these genetic and environmental differences, 
a more detailed examination of sociodemographic [12, 31, 32], 
premorbid [33], clinical [34] and cognitive factors [13, 14] is 
needed to better understand the cognitive profiles of parents and 
siblings. Inclusion of these variables in a family design study may 
provide valuable insights into the etiology of cognitive deficits in 
psychotic disorders and the role of motor dexterity.

Although previous research has suggested motor dexterity as 
a potential endophenotype for schizophrenia spectrum disor-
ders, the evidence remains inconclusive, particularly regarding 
whether first-degree relatives, particularly siblings, meet the es-
tablished criteria. Some studies suggest that siblings perform at 
control levels, raising questions about the consistency of motor 
dexterity as an endophenotypic marker [29, 35]. Furthermore, 
the potential sociodemographic, premorbid, clinical, and cogni-
tive factors influencing motor dexterity have not been systemati-
cally investigated, leaving a critical gap in the literature.

1.1   |   Aims of the Study

We aimed to investigate the potential role of motor dexterity as 
an endophenotype for schizophrenia spectrum disorders. We 
compared motor dexterity performance between FEP patients, 
their parents and siblings, and healthy controls. In addition, we 
examined the differential contribution of sociodemographic, 
premorbid, clinical, and cognitive factors to motor dexterity 
within each participant group.

2   |   Materials and Methods

2.1   |   Study Design

This study included FEP patients, their first-degree relatives, 
and controls. Patients were recruited from PAFIP (Programa de 
Atención a Fases Iniciales de Psicosis) [36, 37] between 2001 and 
2018. PAFIP was a program providing psychiatric, nursing, psy-
chological, and social care for individuals in the early stages of 

Summary

•	 Significant outcomes
○	 Motor dexterity deficits observed in both first-

episode psychosis (FEP) patients and their parents 
suggest a potential hereditary link and its role in 
psychosis vulnerability.

○	 The findings challenge a strict endophenotypic 
model of motor dexterity, as unaffected siblings per-
form at control levels.

○	 The distinction between parents and siblings in 
motor dexterity performance underscores the im-
portance of analyzing first-degree relatives sepa-
rately and suggests that genetic and environmental 
factors may differentially influence cognitive vul-
nerability to psychosis.

•	 Limitations
○	 Differences in sex distribution across the study 

groups may introduce bias and limit the generalisa-
bility of the results.

○	 Neuropsychological assessments were conducted at 
different time points: FEP patients were evaluated 
shortly after illness onset and relatives, in the con-
text of a different project, some years later.
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psychosis. It was implemented at the University Hospital Marqués 
de Valdecilla in Cantabria, Spain. Patients were referred from men-
tal health services and healthcare facilities across the Cantabria 
region. Cognitive assessment was completed by 133 FEP patients 
(see Figure 1). Their first-degree relatives were invited to take part 
in a family study called PAFIP-FAMILIAS (FIS PI17/00221) from 
2018 to 2022. The families were contacted by phone and com-
pleted the same neuropsychological assessment as the patients. 
The study involved a total of 244 relatives, members of 133 fami-
lies (Figure 1). Controls (202) were recruited for the PAFIP project 
through local community advertisements between 2001 and 2018.

2.2   |   Ethics

The PAFIP and PAFIP-FAMILIAS studies were granted eth-
ical approval by the local institutional review board (CEIm 
Cantabria), following international research ethics guidelines 
(approval numbers NCT0235832 and 2017.247). Participants 
were informed about the study objectives and provided written 
informed consent. The PAFIP-FAMILIAS study offered financial 
compensation of €50 for the time and travel expenses incurred by 
participants' relatives.

2.3   |   Inclusion Criteria

Inclusion criteria for FEP patients were: (1) ages range from 15 
to 60 years; (2) they lived within the Cantabria region; (3) pre-
senting a FEP; (4) had no prior treatment with antipsychotic 
medication. If they were previously treated, the total lifetime of 

treatment had to be less than 6 weeks; and (5) meeting DSM-IV 
criteria for: schizophrenia, schizophreniform disorder, brief psy-
chotic disorder, or non-specified psychosis. An expert psychia-
trist carried out the diagnosis through the Structured Clinical 
Interview for DSM-IV [38] within 6 months of the baseline visit. 
Exclusion criteria: fulfilling DSM-IV criteria for a history of 
neurological disorders, head injury, intellectual disability, and 
drug or alcohol dependence.

Inclusion criteria for first-degree relatives and controls were: (1) 
age over 15 years; (2) Spanish as a mother tongue or great do-
main of the language; (3) being able to give informed consent in 
writing. Exclusion criteria following DSM-IV: nonexistence of a 
history of psychiatric disorders; absence of substance use disor-
ders; no intellectual disability; and absence of neurological pa-
thology. We used the abbreviated version of the Comprehensive 
Assessment of Symptoms and History [39], a semi-structured in-
terview was designed to identify clinical symptoms related to de-
pression, mania, personality disorders, anxiety, and psychosis, in 
order to exclude individuals with a history of psychopathology.

2.4   |   Sociodemographic Variables

Sociodemographic information including sex, age, years of ed-
ucation, and living in an urban area was collected for all par-
ticipants through interviews. For the FEP and control groups, 
we also recorded information about employment status, socio-
economic status of their parents, marital status, and whether 
they lived with their parents. The patients, siblings, and controls 
provided information on cannabis use.

2.5   |   Premorbid and Clinical Assessment

We used the Premorbid Adjustment Scale [40] to assess the de-
gree of achievement of developmental goals at each of several 
periods in the patient's life before the onset.

Expert psychiatrists employed a structured interview to collect 
clinical data from patients. The clinical variables gathered in-
cluded the age of onset, the duration of untreated illness (defined 
as the period from the initial nonspecific psychotic symptom) [41], 
and the duration of untreated psychosis (encompassing the time 
from persistent psychotic symptoms to the initiation of appropri-
ate antipsychotic medication) [42]. After randomization, patients 
were treated with different antipsychotic treatments, and doses in 
chlorpromazine equivalents were recorded [43]. The assessment 
of positive and negative symptoms was conducted using the vali-
dated Scale for the Assessment of Positive Symptoms [44] and the 
Scale for the Assessment of Negative Symptoms [45], respectively. 
The Spanish version of the Disability Assessment Scale [46] was 
utilized to assess functional status.

2.6   |   Cognitive Assessment

Trained neuropsychologists, who had undergone extensive 
training under expert supervision, conducted a cognitive as-
sessment of all participants. Patients completed this assessment 
at baseline, approximately 10.5 weeks after enrollment in the FIGURE 1    |    Flow diagram of all participants.
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PAFIP program, once they had achieved clinical stability. First-
degree relatives and controls were assessed at the time of their 
inclusion in the study.

The battery included tests for estimating: motor dexterity 
(Grooved Pegboard Test) [47]; verbal memory (Rey Auditory 
Verbal Learning Test) [48]; visual memory (Rey Complex Figure 
Test) [49]; processing speed (Digit Symbol subtest of the WAIS-
III); working memory (Digits Backward subtest of the WAIS-III) 
[50]; executive function (Trail Making Test, part B) [8]; attention 
(Continuous Performance Test) [51]; theory of mind (Reading 
the Mind in the Eyes Task) [52]; and intelligence quotient (IQ) 
(vocabulary subtest of WAIS-III) [50] as a proxy for crystallized 
intelligence [53]. To facilitate direct performance comparisons, 
T-scores from WAIS-III subtests and raw scores from other tests 
were converted into Z-scores. Raw scores were reversed when 
necessary before standardization to ensure all values reflected 
a positive direction.

Global cognitive function was calculated using performance on 
all neuropsychological tests. Following Reichenberg et al. [54], 
raw scores were converted to T-scores based on a healthy sub-
sample and then converted to deficit scores. The global cognitive 
function was obtained by averaging these deficit scores and then 
inverted for ease of interpretation, with higher scores indicating 
better cognitive function.

2.7   |   Motor Dexterity Assessment

Motor dexterity was assessed using the Grooved Pegboard Test, 
a widely used measure in the FEP population [41, 55, 56]. This 
test requires participants to place pegs in a 25-slot grid, first with 
their dominant hand and then with their non-dominant hand. 
Only dominant hand data were analyzed for this study. The raw 
score, based on completion time per trial, was converted to Z-
scores using the controls pattern to facilitate performance com-
parisons. Details on the Grooved Pegboard Test administration 
are provided in a previous study [57].

2.8   |   Data Analysis

Data were analyzed using R version 23.0 (R Core Team, 2021). 
Participants were divided into four groups: FEP patients, sib-
lings, parents, and controls. Analysis of variance (ANOVA) 
was used to compare quantitative variables between groups, 
with post hoc Bonferroni corrections. Categorical variables 
were analyzed using chi-squared tests. Age, sex, and years 
of education were included as covariates in the cognitive 
analyses.

Four multiple linear regression models, one per group, were 
fitted using backward elimination to identify factors influenc-
ing motor dexterity. Correlation analyses were first performed 
within each group to identify independent variables that were sig-
nificantly associated with motor dexterity (p < 0.05) (Tables S1–
S4). Only the significantly correlated variables were entered into 
the regression models. The backward elimination process iter-
atively removed the least significant variable (p ≥ 0.05) until all 

remaining predictors met the significance threshold (p < 0.05). 
Delta Akaike Information Criterion and Delta R2 were esti-
mated for each model (Tables S6, S8, S10 and S12).

3   |   Results

3.1   |   Sociodemographic Comparisons

As shown in Table 1, the controls and FEP groups had more men, 
while the parent and sibling groups had more women. Patients 
were the youngest, followed by controls, siblings, and parents, 
with siblings being significantly older than controls. Siblings 
had the highest educational attainment, while patients had the 
highest unemployment rates and cannabis use compared to con-
trols and siblings.

3.2   |   Cognitive Comparisons

Two participants were excluded due to outlying scores on the 
motor dexterity assessment. FEP patients had the lowest scores 
on the Grooved Pegboard Test, while controls and siblings had 
the highest scores. Parents scored significantly lower than con-
trols and siblings, even after controlling for age, sex, and educa-
tion (Figure 2).

Significant group differences were found in all cognitive mea-
sures except premorbid IQ (Table 2). Controls and siblings out-
performed patients in the tests of verbal and visual memory, 
working memory, processing speed, attention, and theory of 
mind. Parents scored significantly lower on the executive func-
tion test than controls. Global cognitive function scores were 
highest in controls, with both parents and patients showing 
lower performance.

3.3   |   Linear Models by Groups

See the (Tables S5, S7, S9 and S11) for the backward elimination 
progression for each group.

3.3.1   |   FEP Patients

Three significant predictors of motor dexterity were identified in 
FEP patients (Table 3). Premorbid IQ was negatively associated 
with motor dexterity performance (p = 0.015). In contrast, more 
years of education (p = 0.006) and higher global cognitive func-
tion (p < 0.001) are associated with higher scores on the Grooved 
Pegboard Test.

3.3.2   |   Parents

In the parent group (Table  4), higher executive functioning 
scores were associated with lower Grooved Pegboard Test scores 
(p = 0.026), whereas higher global cognitive functioning scores 
were associated with higher Grooved Pegboard Test scores 
(p < 0.001).

 16000447, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/acps.13821 by M

anuel Sevilla-R
am

os - R
eadcube (L

abtiva Inc.) , W
iley O

nline L
ibrary on [26/05/2025]. 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



5 of 12

T
A

B
L

E
 1

    
|    

B
et

w
ee

n-
gr

ou
p 

co
m

pa
ri

so
ns

 in
 so

ci
od

em
og

ra
ph

ic
, p

re
m

or
bi

d,
 a

nd
 c

lin
ic

al
 v

ar
ia

bl
es

.

FE
P 

pa
ti

en
ts

Pa
re

nt
s

Si
bl

in
gs

C
on

tr
ol

s

F/
ꭓ2

p
n

M
ea

n
SD

n
M

ea
n

SD
n

M
ea

n
SD

n
M

ea
n

SD
Po

st
ho

c 
co

m
pa

ri
so

n
s*

Se
x 

(m
al

e 
%

)
13

3
82

 (6
1.

70
%

)
14

6
55

 (3
7.7

0%
)

98
33

 (3
3.

70
%

)
20

2
12

3 
(6

0.
90

%
)

36
.0

5
<

 0.
00

1
C

on
tr

ol
s >

 si
bl

in
gs

**
*, 

pa
re

nt
s*

**
FE

P 
>

 si
bl

in
gs

**
*, 

pa
re

nt
s*

**

A
ge

13
3

26
.7

9
8.

40
14

6
61

.6
6

7.7
3

98
40

.2
9

13
.1

6
20

2
29

.7
1

8.
16

44
6.

82
<

 0.
00

1
FE

P 
<

 co
nt

ro
ls

 *
**

, 
si

bl
in

gs
, p

ar
en

ts
.

Pa
re

nt
s >

 co
nt

ro
ls

, 
si

bl
in

gs
.

Si
bl

in
gs

 >
 co

nt
ro

ls
.

Ye
ar

s o
f 

ed
uc

at
io

n
13

2
10

.6
0

3.
38

14
5

10
.2

6
3.

54
98

12
.5

6
3.

62
20

1
10

.8
4

2.
72

10
.7

5
<

 0.
00

1
Si

bl
in

gs
 >

 co
nt

ro
ls

, 
pa

re
nt

s,
 F

EP
.

U
ne

m
pl

oy
ed

 
(y

es
%

)
13

2
50

 (3
7.

90
%

)
—

—
15

6
33

 (2
1.

20
%

)
9.

75
0.

00
2

—

PA
S 

G
en

er
al

12
8

3.
44

2.
25

—
—

—
—

—

A
ge

 a
t p

sy
ch

os
is

 
on

se
t

13
1

26
.0

1
8.

24
—

—
—

—
—

D
U

I (
m

on
th

s)
13

0
19

.6
6

31
.5

9
—

—
—

—
—

D
U

P 
(m

on
th

s)
13

2
12

.7
2

28
.4

2
—

—
—

—
—

SA
PS

13
2

14
.6

2
4.

87
—

—
—

—
—

SA
N

S
13

1
6.

57
6.

24
—

—
—

—
—

Eq
ui

va
le

nt
 

do
se

s o
f 

ch
lo

rp
ro

m
az

in
e 

at
 b

as
el

in
e

12
2

20
5.

00
67

.4
7

—
—

—
—

—

D
A

S
12

3
1.

65
1.

58
—

—
—

—
—

G
A

F
10

1
51

.9
7

30
.4

4
—

—
—

—
—

C
an

na
bi

s 
co

ns
um

pt
io

n 
(y

es
%

)

13
3

61
 (4

5.
90

%
)

—
97

5 
(5

.2
0%

)
19

1
26

 (1
3.

60
%

)
74

.7
3

<
 0.

00
1

FE
P 

>
 co

nt
ro

ls
*

FE
P 

>
 si

bl
in

gs
*

N
ot

e:
 *A

ll 
po

st
ho

c 
co

m
pa

ri
so

ns
 a

re
 ≤

 0.
00

1 
un

le
ss

 o
th

er
w

is
e 

in
di

ca
te

d.
 *

*≤
 0.

01
; *

**
≤

 0.
05

.
A

bb
re

vi
at

io
ns

: D
A

S,
 d

is
ab

ili
ty

 a
ss

es
sm

en
t s

co
re

; 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

; G
A

F,
 g

lo
ba

l f
un

ct
io

ni
ng

 a
ss

es
sm

en
t; 

PA
S,

 p
re

m
or

bi
d 

ad
ju

st
m

en
t s

ca
le

; S
A

N
S,

 sc
al

e 
fo

r t
he

 a
ss

es
sm

en
t o

f 
ne

ga
tiv

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.

 16000447, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/acps.13821 by M

anuel Sevilla-R
am

os - R
eadcube (L

abtiva Inc.) , W
iley O

nline L
ibrary on [26/05/2025]. 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



6 of 12 Acta Psychiatrica Scandinavica, 2025

3.3.3   |   Siblings

Scores on the Grooved Pegboard Test were negatively associated 
with age (p < 0.001) and with performance in executive function 
(p < 0.001) and attention (p < 0.001) (Table 4). Conversely, scores 
on the Grooved Pegboard Test were positively associated with 
performance on processing speed (p < 0.001) and global cogni-
tive function (p < 0.001).

3.3.4   |   Controls

Female sex (p = 0.002) and global cognitive functioning 
(p < 0.001) were positively associated with Grooved Pegboard 
Test scores (see Table 5).

The higher scores in the motor dexterity test observed in women 
may be due to differences in education. A secondary analysis 
showed that women in the control group had completed signifi-
cantly more years of education than their male counterparts 
(Table S13).

4   |   Discussion

We compared motor dexterity performance between FEP pa-
tients, their parents, siblings, and controls. The main finding 
was that patients and parents showed the lowest motor dexterity 
scores, while siblings and controls obtained the highest scores. 
Furthermore, we found a positive association between global 
cognitive function and motor dexterity across the four groups. 
We identified distinct group-specific associations between 
motor dexterity and age, sex, years of education, IQ, processing 
speed, attention, and executive functions.

Endophenotypes should be more common in unaffected first-
degree relatives than in the general population. However, 
our results show a different pattern: while both FEP patients 
and their parents showed motor dexterity deficits, siblings 

performed similarly to controls [28, 58, 59]. This suggests that 
motor dexterity may not fit the classical endophenotype model 
and instead raises the possibility that preserved motor dexter-
ity in individuals at genetic risk, such as siblings, may serve 
as a protective factor, in line with research on resilience in 
psychosis [60, 61].

The distinction between parents and siblings highlights the 
importance of analyzing first-degree relatives separately when 
considering motor dexterity as a potential endophenotype. The 
observed motor dexterity deficit in parents supports previous 
evidence suggesting some heritability in this cognitive domain 
[62]. The results highlight two distinct patterns of performance: 
FEP patients and their parents exhibited motor dexterity defi-
cits, while siblings performed comparably to controls, consistent 
with studies showing that unaffected siblings perform at control 
levels on cognitive tasks [29, 35]. Despite sharing genetic risk for 
schizophrenia with FEP patients, siblings did not show motor 
dexterity impairment, reinforcing the idea that better motor 
dexterity may act as a protective factor [63–65]. Similar trends 
were observed across other cognitive domains, with no signif-
icant differences between controls and siblings. In addition, 
motor dexterity was significantly associated with global cogni-
tive function in all four groups, supporting previous evidence of 
an intrinsic relationship between motor dexterity and cognitive 
function [12–15].

Siblings had more years of education than FEP patients, their 
parents, and controls. A key factor affecting educational attain-
ment is the participants' age, which may partly explain the dif-
ferences in education. Since FEP patients were evaluated at a 
younger age than their siblings, they had less time to complete 
higher levels of education. The higher educational attainment of 
unaffected siblings may contribute to a better cognitive reserve, 
which may act as a protective factor against psychosis. Cognitive 
reserve also encompasses factors such as life experiences, occu-
pational complexity (the cognitive demands of a job or occupa-
tion), social engagement [66, 67], substance use, physical health 
conditions [68], and genetic predispositions [69]. These protec-
tive factors may help preserve cognitive function, even in indi-
viduals at risk of psychosis.

We also analyzed the possible differential contributions of socio-
demographic, premorbid, clinical, and cognitive factors to motor 
dexterity within each group of participants. An unexpected find-
ing was that motor dexterity and IQ were negatively associated 
in FEP patients. We estimated crystallized intelligence, so our 
results suggest a potential negative relation between verbal abili-
ties and motor dexterity in FEP. Previous studies of children with 
autism spectrum disorders have shown that those with signifi-
cantly higher verbal IQ perform worse on fine motor dexterity 
tasks [70, 71]. Future research in the population with psychosis 
is needed to confirm whether such a pattern is similar. To un-
derstand the nature of this relationship, it would be necessary 
to assess non-verbal IQ and global IQ. This association was 
only observed in FEP patients and not in other groups of par-
ticipants. Previous research has shown that FEP patients have a 
higher prevalence of low IQ compared to the general population 
[72, 73]. Thus, the negative association between motor dexter-
ity and IQ could be due to lower IQ scores in the group of FEP 
patients than in first-degree relatives or controls. Similarly, we 

FIGURE 2    |    Plot of motor dexterity performance between groups. 
When we compared motor dexterity between groups, including age, 
sex, and years of education as covariates, we obtained (see Table 2) that 
FEP patients differed significantly from siblings and controls. Parents 
performed significantly worse than siblings and controls.
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found a positive association between motor dexterity and years 
of education only in patients with FEP. This relationship has pre-
viously been shown in the general population [74], but we have 

not been able to replicate these findings in our controls. This dis-
crepancy may be due to methodological limitations or the small 
sample size. Despite the cognitive deficits often observed in FEP 
patients, it appears that they may still benefit from increased ed-
ucation. This relationship may have important implications for 
therapeutic interventions. Incorporating programs that stimulate 
motor dexterity, along with educational attainment and general 
cognitive function, may contribute to improved long-term out-
comes and prognosis.

Our analysis of siblings revealed a negative association between 
motor dexterity and age, which partially aligns with expecta-
tions, as advancing age is generally linked to a decline in general 
motor performance [74]. However, this association may be more 
expected in parents than in siblings, suggesting the need for ad-
ditional research. Siblings may be particularly sensitive to the 
effects of aging on motor dexterity, suggesting that a high risk of 
psychosis could be associated with more pronounced age-related 
cognitive decline. It is relevant to study cognition over the long 
term in family designs to compare whether patterns of cognitive 
trajectories are differentially influenced by the level of risk for 
schizophrenia spectrum disorders [35, 75–77].

Our results indicate that in the group of siblings, motor dexterity 
is significantly influenced by processing speed. This suggests that 
processing speed is a key component in achieving optimal per-
formance in motor dexterity [15, 78, 79]. Motor dexterity appears 
to be preserved when processing speed is intact, as observed in 
unaffected siblings, whereas impairments in processing speed, as 
seen in FEP patients, are associated with reduced motor dexter-
ity [80]. Furthermore, the strong association between these two 
cognitive traits indicates that the Grooved Pegboard Test used for 
motor dexterity testing is a neuropsychological tool highly sen-
sitive to such deficits, similar to the Digit Symbol subtest. Thus, 
the motor dexterity assessment could be a valuable addition to 
brief neuropsychological batteries for detecting subtle cognitive 
deficits in individuals at risk of psychosis.

Better executive function performance was associated with 
lower motor dexterity performance in both siblings and parents, 
while greater attention was negatively related to motor dexterity 
scores in siblings. These findings suggest that better cognitive 
control does not necessarily translate into better motor dexter-
ity performance. This contrasts with previous research, which 
has reported a significant influence of both cognitive domains 
on motor dexterity [12–14]. This discrepancy may be due to the 
specific characteristics of the Grooved Pegboard Test. Future 
research should include different motor dexterity measures to 
determine whether different components are differentially asso-
ciated with executive function and attention.

Analysis of the controls group revealed that women showed 
a positive association with motor dexterity. This finding sup-
ports the results of other studies in which women outper-
formed men in motor dexterity tasks in the general population 
[81, 82]. However, our data showed that control women had 
completed significantly higher educational attainment than 
men, which may explain their difference in motor dexterity 
performance. These findings correspond with previous ev-
idence on the role of education regarding sex differences in 
motor dexterity [83, 84].

TABLE 3    |    Regression model to predict motor dexterity in FEP 
patients.

Predictors

Beta coefficient 
standardized 

(SE) T p

Premorbid IQ −0.20 (0.01) −2.46 0.015

Years of 
education

0.21 (0.03) 2.79 0.006

Global 
cognitive 
function

0.60 (0.14) 7.45 < 0.001

Note: The adjusted R2 of the overall model is 0.38. Motor dexterity was used as 
the dependent variable.

TABLE 4    |    Regression model to predict motor dexterity in first-
degree relatives.

Predictors
Beta coefficient 

standardized (SE) T p

Parents*

Executive 
functions

−0.20 (0.08) −2.24 0.026

Global 
cognitive 
function

0.77 (0.23) 8.39 < 0.001

Siblings**

Age −0.35 (0.01) −4.47 < 0.001

Executive 
functions

−0.44 (0.09) −4.65 < 0.001

Attention −0.33 (0.04) −3.80 < 0.001

Processing 
speed

0.27 (0.10) 3.41 < 0.001

Global 
cognitive 
function

0.84 (0.28) 7.20 < 0.001

Note: *The adjusted R2 of the overall model is 0.41. **The adjusted R2 of the 
overall model is 0.52. Motor dexterity was used as the dependent variable.

TABLE 5    |    Regression model to predict motor dexterity in controls.

Predictors
Beta coefficient 

standardized (SE) T p

Sex (female) 0.19 (0.12) 2.98 0.003

Global cognitive 
function

0.47 (0.14) 7.32 < 0.001

Note: The adjusted R2 of the overall model is 0.26. Motor dexterity was used as 
the dependent variable.
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4.1   |   Strenghts and Limitations

A major strength of this study is the use of the same neuropsy-
chological battery in all participants, allowing direct compari-
sons of cognitive performance between groups. Relatives were 
further subdivided into siblings and parents to control for the 
type of familial relationship to the FEP patient. However, there 
are several limitations. First, there was a statistically significant 
difference in the sex distribution between the groups, which 
may affect the generalizability of the results. Secondly, the neu-
ropsychological assessments were carried out at different time 
points: FEP patients were assessed a few months after the onset 
of psychosis, while their relatives completed the assessment sev-
eral years later. This difference in timing could explain differ-
ences in certain variables, such as the higher level of education 
observed in the siblings. Thirdly, we could not collect informa-
tion on some variables for all participants, such as unemploy-
ment and cannabis use.

5   |   Conclusion

This study identifies motor dexterity deficits in FEP patients 
and their parents, consistent with the possibility that this defi-
cit reflects either a consequence of the disorder or a manifes-
tation of genetic liability to psychosis. In contrast, the intact 
motor dexterity performance observed in unaffected siblings 
challenges a strict endophenotypic interpretation and raises the 
possibility that preserved motor dexterity may act as a protec-
tive factor against psychotic disorders. Motor dexterity deficits 
in FEP patients and their parents are linked to broader cognitive 
impairment, while in siblings, motor dexterity performance is 
associated with processing speed and inversely related to age, 
executive function, and attention. These findings underscore 
motor dexterity's complexity as a cognitive marker and its po-
tential role in early identification and intervention.
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