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Review

ABSTRACT

Sleep disorders represent a common comorbidity among children and adolescents with autism spectrum disorder with preva-
lence ranging from 50 to 80%. Poor quality sleep has a negative impact on individuals’ cognitive functions such as self-regulation, 
attention, executive functions, memory, and speed of processing. The aim of this literature review was to examine the correlation 
between sleep and measures of attention, executive functions, and processing speed among children with autism. This review 
included research articles published between 2012 and May 2022 in PubMed and Scopus databases, using the keywords “sleep” 
AND “attention” OR “executive functions” OR “processing speed” AND “autism” AND “children”. These keywords were accompa-
nied by synonyms, close-related, or underlying terms using the Boolean connector OR. 1226 results were yielded but the total 
number of original papers was reduced to 90 after checking for duplicate publications and title/abstract screening. 68 out of the 
90 articles were excluded as irrelevant to the scope of the present study, after reading the full text. As a result, 22 studies were 
included in the present review, which was compiled by the PRISMA protocol. Exclusion criteria were papers published in any 
language other than English, non-research articles and studies in typically developing and/or adult populations. Regarding the 
measurement of sleep quality, most studies used subjective measures, such as questionnaires with reports and parental observa-
tions of participants’ sleep habits and behaviors. Most studies used subjective rather than objective instruments to measure the 
under examination cognitive functions. In the case of attention, most studies tested it as a unitary construct by using question-
naires. Contrary, regarding Executive Functions, the majority of studies examined specific aspects, such inhibition, shifting and 
working memory, rather than executive functions as a unitary construct. Results showed a strong correlation between sleep and 
measures of attention, whereas results for executive functions and processing speed are less clear.  Early and accurate diagnosis 
of sleep disorders could prove to be crucial in the regulation of these cognitive functions in children with autism, as it implies 
early and targeted intervention. Conclusively, further research on sleep quality improvement interventions is needed in autism 
individuals.
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individuals encounter co-existing language difficulties 
and/or mental retardation.1 

One of the most influential interpretive frameworks of 
ASD is the Executive Dysfunction Hypothesis.2 According 
to this, ASD individuals face deficits in Executive 
Functions which largely explain some of their distinct 

Introduction
Autism Spectrum Disorder (ASD) is a neuro-develop-

mental disorder characterized by deficits in social com-
munication and interaction, as well as by restricted and 
repetitive behaviors, actions, and interests. ASD is a con-
dition with high heterogeneity of characteristics. Some 



Psychiatriki 53

behavioral characteristics.2,3 Furthermore, research sug-
gests that people with autism tackle difficulties in other 
cognitive functions, such as attention4,5 and processing 
speed.6,7

The term Executive Functions (EF) refers to a set of 
cognitive skills which support individuals flexibly adapt-
ing their thoughts, actions, and emotions while solv-
ing a problem.8 Although there is no consensus on the 
specific nature of these functions and the way they are 
organized as a set, some of the most widely accepted 
are: (1) inhibition, (2) shifting (or cognitive flexibility), (3) 
working memory (or working memory updating), (4) ini-
tiation, (5) planning (or organizing), (6) problem-solving, 
and (7) monitoring.8–10 EF are activated when a task is 
demanding and imports novel unpredictable conditions 
or information, which demand one’s attention. Hence EF 
are closely related to attention.9 Similar to EF, attention 
is divided into distinct yet close-related functions, such 
as: (1) focused/-sustained attention, (2) selective atten-
tion, and (3) divided attention.11,12 Cognitive functioning 
is not only determined in terms of accuracy on prob-
lem-solving -for which attention and EF are crucial-, but 
also in terms of how much time is needed for the prob-
lem to be solved. Thus, processing speed is a distinct 
cognitive function that is generally defined as the time 
an individual spends to successfully process information 
and complete a task.13,14

Research has suggested that children and adolescents 
with ASD seem to cope with sleep disorders (SD) more 
often than individuals with no developmental disabili-
ties.15–18 SD such as insomnia symptoms (difficulty falling 
and staying asleep), restless sleep, short sleep duration, 
and early morning waking are the most common par-
ent-reported symptoms in children with ASD.19 In a re-
cently published study, Lai and colleagues reported that 
the prevalence of sleep disorders was significantly high-
er in ASD population (13%) in comparison to the typical 
population (3,7%).15 Other studies refer to a prevalence 
as high as 50–86%, which is two to three times greater 
than typically developing (TD) children.17–18 Until today, 
a great number of research has confirmed executive 
dysfunction in children, adolescents, and adults with 
ASD, regardless of control factors such as intelligence 
quote, gender, depression, or ADHD comorbidity.15,20 On 
the same page, sleep disorders seem to have negative 
effects on the cognitive functions of ASD individuals, 
such as attention, memory, and self-regulation of mood 
and behavior.17,21,22 

There is a paucity of research regarding the relation-
ship between SD and cognitive functioning in ASD in-
dividuals. Improving sleep quality is likely to improve 
attention, EF, and processing speed. These cognitive 

functions are involved in many important areas of ac-
tivity and development of children, such as school suc-
cess, social behavior and adaptation, language devel-
opment, and mathematical skills.23–25 Thus, improving 
them through achieving better sleep quality in children 
with ASD, is likely to lead to multiple benefits in all of 
the above areas. Considering the high prevalence of 
SD and cognitive dysfunction in ASD, the scope of the 
present literature review was to examine the association 
between sleep and cognitive measures of attention, EF, 
and processing speed in ASD.

Material and Method
The present review was performed following 

the guidelines of the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) proto-
col.26

Search strategy and inclusion criteria
Two independent researchers searched Medline and 

Scopus using the key terms: “sleep” AND “attention” 
OR “executive functions” OR “processing speed” AND 
“autism” AND “children”. These four key words were 
accompanied by synonyms, close-related, or under-
lying terms using the Boolean connector OR (see the 
Supplementary material for the exhaustive list of terms). 
A time restriction between 2012 and 2022 (May) was set. 
The initial resulting papers were screened on their titles 
and abstracts as a first step to evaluate their relevance 
to the scope of the current review. As a second step, 
the remaining articles were read in their full texts by 
which their relevance to the theme was further tested 
according to inclusion/exclusion criteria. At this point, 
the articles were also checked for duplicate publications. 
Inclusion criteria were the following: research articles, 
English language, Autism Spectrum Disorder popula-
tion, and children. Exclusion criteria were case studies, 
reviews, brief reports, and letters to editors; any other 
language rather than English, typically developing pop-
ulation, adults.

Data synthesis and outcome measures
From each article, the following data were extracted: 

article ID, publication time, number of subjects, age of 
subjects, sleep quality measures, attention/ executive 
functioning/ processing speed measures. Sleep quality 
measures were the independent variable. The outcome 
was attention/ executive functions/ processing speed. 

Results
The searches on PubMed and Scopus yielded 1226 

results. The total number of initial papers was reduced 
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Figure 1. PRISMA flow diagram.

after checking for duplicate publications and title/ab-
stract/keywords screening to 90. Out of the remaining 
90 articles, 68 of them were excluded after reading their 
full texts as irrelevant to the scope of the present study. 
As a result, 22 studies were included in the current re-
view. Figure 1 depicts the PRISMA flow diagram for the 
present investigation. The 22 included studies were eval-
uated for risk of bias using the Appraisal tool for Cross-
Sectional Studies (AXIS) (see supplementary material). 

Cognitive measures
In regards to the measurement of attention, EF, and 

processing speed, two distinct categories were extract-
ed: (1) subjective measures such as parent-reported 
questionnaires which are based on participant’s daytime 
behavior, and (2) objective measures which evaluate 
participants’ cognitive performance in specific prob-
lem-solving experimental tasks.

Seventeen out of the twenty-two under review studies 
(17/22, 77%) used exclusively subjective measures.27–44 
Three out of them (3/22, 14%) utilized solely objective 
measures.44–46 The remaining two (2/22, 9%) granted 
both types of measures.33,47 

Sleep quality measures
As far as sleep quality measurement is concerned, 

two categories were extracted: (1) subjective meas-
ures such as parent-reported questionnaires which are 

based on observations about participants’ sleep hab-
its and behaviors, and (2) objective measures such as 
actigraphy (wrists) and neuroimaging (polysomnog-
raphy) by which sleep indicators are recorded during 
participants’ sleep. 

Fifteen out of the twenty-two under review stud-
ies (15/22, 68%) used exclusively subjective measures 
of sleep quality.27,29–31,34–39,41,43,44,47,48 On the other hand, 
three studies (3/22, 14%) utilized solely objective meas-
ures.28,32,46 The remaining four studies (4/22, 18%) grant-
ed both subjective and objective measures.33,40,42,45 More 
details about the research tools that were used for as-
sessing sleep and EF are provided in table 1.

Relationship between sleep and attention

Attention was examined by sixteen studies (16/22, 
73%).29,30,32–43,46,48 Eleven of them (11/16, 69%) found sig-
nificant correlations between sleep and attention meas-
ures.29,30,32,34–37,41–43,48 One of them (1/16, 6%) reported no 
significant correlation between the two variables.39 All 
of these twelve studies which mainly reported positive 
results (11/12, 92%) can be categorized as using exclu-
sively subjective measures for both sleep and attention 
(12/12, 100%).30,32,34–37,39,41–43,48 Results of that category of 
studies indicate a strong relationship between sleep and 
attention. 

The remaining four of the studies that assessed atten-
tion (4/16, 25%) reported mixed results33,38,40,46 depend-
ing on which type of measurement was used33,40 and on 
which attention tools/functions were used/tested.38,46 In 
particular, two out of the four studies (2/4, 50%) found 
mixed results used both subjective and objective meas-
ures.33,40 Lambert40 found that CBCL sleep problems sub-
scale was significantly associated with CBCL attention 
problems subscale, whereas PSG REM sleep variables 
were not significantly correlated with CBCL attention 
problems subscale. Loring33 found that, after sleep quali-
ty improvement through sleep education, an inattention 
indicator (commission errors) measured by an objective 
measure (C-CPT) was significantly improved. In contrast, 
sleep improvement was not significantly correlated with 
the attention problems subscale of a subjective meas-
ure (BASC-2). These two studies demonstrate that when 
different types of measurement (subjective vs objective) 
are used in the same study, results become contradict-
ing. The two remaining studies (2/4, 50%) used different 
tools of exclusively one type of measurement, either 
subjective or objective.38,46 More specifically, Heinrich,38 
by using subjective measures, found no associations 
between sleep parameters extracted by clinical inter-
views and CBCL attention problems subscale, among 
ASD and ASD+ADHD groups. Contrarily, they found that 



Psychiatriki 55
Ta

bl
e 

1.
 S

um
m

ar
y 

of
 st

ud
ie

s t
ha

t i
nv

es
tig

at
ed

 re
la

tio
ns

hi
ps

 b
et

w
ee

n 
sle

ep
 a

nd
 m

ea
su

re
s o

f a
tt

en
tio

n,
 e

xe
cu

tiv
e 

fu
nc

tio
ns

, a
nd

 p
ro

ce
ss

in
g 

sp
ee

d 
in

 c
hi

ld
re

n 
w

ith
 a

ut
ism

 sp
ec

tr
um

 d
iso

rd
er

.

A
rt

ic
le

 ID
N

A
ge

Sl
ee

p 
m

ea
su

re
s

N
eu

ro
co

gn
iti

ve
 m

ea
su

re
s

Co
rr

el
at

io
n

N
o 

co
rr

el
at

io
n

1
G

is
be

rt
 

G
us

te
m

ps
 

et
 a

l,27
 2

02
1,

 
Sp

ai
n

44
 A

SD
 c

hi
ld

re
n/

ad
ol

es
ce

nt
s 

10
.5

±2
.8

(8
-1

3 
ye

ar
s)

Th
e 

Sl
ee

p 
D

is
tu

rb
an

ce
 

Sc
al

e 
fo

r 
Ch

ild
re

n 
(S

D
SC

)
Be

ha
vi

or
al

 R
at

in
g 

In
ve

nt
or

y 
of

 
Ex

ec
ut

iv
e 

Fu
nc

tio
n 

– 
Se

co
nd

 
Ed

iti
on

 (B
RI

EF
-2

)

(O
nl

y 
EF

 c
om

po
si

te
 s

co
re

 w
as

 
te

st
ed

)

U
ni

va
ria

te
 l

in
ea

r 
re

gr
es

-
sio

n 
an

al
ys

is 
sh

ow
ed

 t
ha

t 
no

ne
 o

f t
he

 sl
ee

p 
va

ria
bl

es
 

of
 t

he
 S

le
ep

 D
is

tu
rb

an
ce

 
Sc

al
e 

fo
r 

Ch
ild

re
n 

(S
D

SC
) 

re
ac

he
d 

si
gn

ifi
ca

nc
e 

in
 

pr
ed

ic
tin

g 
th

e 
BR

IE
F 

Ex
ec

ut
iv

e 
Fu

nc
tio

n 
co

m
-

po
sit

e 
sc

or
e.

 

2
Sm

id
t 

et
 a

l,28
 

20
21

,
U

SA

31
 A

SD
 c

hi
ld

re
n

4–
17

 y
ea

rs
A

ct
im

et
ry

 (w
ris

ts
) 

Be
ha

vi
or

 R
at

in
g 

In
ve

nt
or

y 
of

 
Ex

ec
ut

iv
e 

Fu
nc

tio
n 

(B
RI

EF
)

(O
nl

y 
EF

 c
om

po
si

te
 s

co
re

 w
as

 
te

st
ed

)

D
ec

re
as

ed
 e

xe
cu

tiv
e 

fu
nc

tio
n 

pe
rf

or
-

m
an

ce
 (

BR
IE

F 
to

ta
l 

sc
or

e)
 w

as
 s

ig
ni

fi-
ca

nt
ly

 a
ss

oc
ia

te
d 

w
ith

 d
ec

re
as

ed
 l

ev
el

s 
of

 t
w

o 
sl

ee
p-

pa
ra

m
et

er
s 

(e
ar

lie
r 

st
ar

t 
of

 p
hy

si
ca

l 
ac

tiv
ity

, s
tr

en
gt

h 
of

 t
he

 c
ir-

ca
di

an
 r

hy
th

m
) a

s 
m

ea
su

re
d 

by
 a

ct
ig

ra
-

ph
y 

th
ro

ug
h 

w
ris

ts
, i

n 
un

iv
ar

ia
te

 l
in

ea
r 

re
gr

es
si

on
 a

na
ly

si
s.

W
he

n 
ad

ju
st

ed
 f

or
 m

ul
-

tip
le

 fa
ct

or
s 

by
 m

ul
tiv

ar
-

ia
te

 a
na

ly
si

s 
th

es
e 

as
so

-
ci

at
io

ns
 d

id
 n

ot
 r

em
ai

n 
si

gn
ifi

ca
nt

, 
lik

el
y 

du
e 

to
 

th
e 

sm
al

l s
am

pl
e 

si
ze

.

3
Za

id
m

an
-Z

ai
t 

et
 a

l,29
 2

02
0,

 
Ca

na
da

28
1 

A
SD

 c
hi

l-
dr

en
4-

5 
ye

ar
s

Ch
ild

re
n’

s 
Sl

ee
p 

H
ab

its
 

Q
ue

st
io

nn
ai

re
 (C

SH
Q

)
Ch

ild
 B

eh
av

io
r C

he
ck

lis
t 1

.5
–5

:
“A

tt
en

tio
n 

pr
ob

le
m

s”
 s

ub
sc

al
e 

(1
1 

ite
m

s)

Ch
ild

re
n 

w
ith

 h
ig

h 
le

ve
ls

 o
f 

di
ffi

cu
lti

es
 

re
la

te
d 

to
 s

le
ep

 o
ns

et
, 

sl
ee

p 
du

ra
tio

n 
an

d 
sl

ee
p-

di
so

rd
er

ed
 b

re
at

hi
ng

 (
CS

H
Q

) 
ha

d 
hi

gh
er

 le
ve

ls
 o

f a
tt

en
tio

n 
pr

ob
le

m
s 

(C
BC

L 
at

te
nt

io
n 

su
bs

ca
le

), 
as

 i
nd

ic
at

ed
 

by
 h

ie
ra

rc
hi

ca
l m

ul
tip

le
 re

gr
es

si
on

 a
na

l-
ys

is
.

4
Ty

ag
i e

t 
al

,30
 

20
18

, I
nd

ia
57

 A
SD

 

vs
 

12
1 

TD
 c

on
tr

ol
s

3–
12

 y
ea

rs

6–
12

 y
ea

rs

Th
e 

Sl
ee

p 
D

is
tu

rb
an

ce
 

Sc
al

e 
fo

r 
Ch

ild
re

n 
(S

D
SC

)
Se

ns
or

y 
Pr

of
ile

 2
: 

A
tt

en
tio

na
l 

Re
sp

on
se

s 

(A
tt

en
tio

na
l 

re
sp

on
se

s 
as

so
ci

-
at

ed
 w

ith
 s

en
so

ry
 p

ro
ce

ss
in

g)

U
ni

va
ria

te
 

lin
ea

r 
re

gr
es

si
on

 
an

al
ys

is
 

sh
ow

ed
 t

ha
t 

sl
ee

p 
pr

ob
le

m
s 

to
ta

l s
co

re
 

as
 m

ea
su

re
d 

by
 t

he
 S

le
ep

 D
is

tu
rb

an
ce

 
Sc

al
e 

fo
r C

hi
ld

re
n 

(S
D

SC
) w

as
 si

gn
ifi

ca
nt

-
ly

 a
ss

oc
ia

te
d 

w
ith

 a
tt

en
tio

na
l r

es
po

ns
es

 
du

rin
g 

se
ns

or
y 

pr
oc

es
si

ng
 

(a
tt

en
tio

n 
su

bs
ca

le
) 

as
 e

va
lu

at
ed

 b
y 

th
e 

Se
ns

or
y 

Pr
of

ile
 2

.

H
ow

ev
er

, t
hi

s 
co

rr
el

at
io

n 
w

as
 fo

un
d 

to
 b

e 
in

si
gn

if-
ic

an
t 

on
 t

he
 m

ul
tiv

ar
ia

te
 

re
gr

es
si

on
 a

na
ly

si
s, 

pr
ob

-
ab

ly
 

du
e 

to
 

th
e 

sm
al

l 
sa

m
pl

e 
si

ze
.

5
Te

sf
ay

e 
et

 
al

,31
 2

02
1,

Ca
na

da

21
7 

A
SD

 c
hi

l-
dr

en
2–

4 
ye

ar
s

an
d

6–
8 

ye
ar

s

Ch
ild

re
n’

s 
Sl

ee
p 

H
ab

its
 

Q
ue

st
io

nn
ai

re
 (C

SH
Q

)
Be

ha
vi

or
 R

at
in

g 
In

ve
nt

or
y 

of
 

Ex
ec

ut
iv

e 
Fu

nc
tio

n 
(B

RI
EF

)

 

sh
ift

in
g

Si
gn

ifi
ca

nt
 

co
rr

el
at

io
ns

 
be

tw
ee

n 
tw

o 
CS

H
Q

 s
le

ep
 i

nd
ic

at
or

s 
(s

le
ep

 d
ur

at
io

n,
 

de
la

ye
d 

sl
ee

p 
on

se
t)

 a
nd

 B
RI

EF
 s

hi
ft

in
g 

at
 t

he
 a

ge
 o

f 6
.7

in
hi

bi
tio

n
Si

gn
ifi

ca
nt

 
co

rr
el

at
io

ns
 

be
tw

ee
n 

tw
o 

CS
H

Q
 s

le
ep

 i
nd

ic
at

or
s 

(s
le

ep
 d

ur
at

io
n,

 
de

la
ye

d 
sl

ee
p 

on
se

t)
 a

nd
 B

RI
EF

 i
nh

ib
i-

tio
n 

at
 t

he
 a

ge
 o

f 6
.7

sh
ift

in
g

N
o 

si
gn

ifi
ca

nt
 

co
rr

el
a-

tio
ns

 b
et

w
ee

n 
tw

o 
CS

H
Q

 
sl

ee
p 

in
di

ca
to

rs
 

(s
le

ep
 

du
ra

tio
n,

 d
el

ay
ed

 s
le

ep
 

on
se

t)
 a

nd
 B

RI
EF

 s
hi

ft
in

g 
at

 t
he

 a
ge

 o
f 3

.5

in
hi

bi
tio

n
N

o 
si

gn
ifi

ca
nt

 
co

rr
el

a-
tio

ns
 b

et
w

ee
n 

tw
o 

CS
H

Q
 

sl
ee

p 
in

di
ca

to
rs

 
(s

le
ep

 
du

ra
tio

n,
 d

el
ay

ed
 s

le
ep

 
on

se
t)

 a
nd

 B
RI

EF
 i

nh
ib

i-
tio

n 
at

 t
he

 a
ge

 o
f 3

.5

Co
nt

in
ue

s



56 G. Karavasilis, A. Statiri

6
M

ur
at

a 
et

 
al

,32
 2

01
7,

 
Ja

pa
n

30
 A

SD
 c

hi
ld

re
n 

w
ith

 O
SA

 (O
SA

 
gr

ou
p)

 

vs  2
4 

A
SD

 c
hi

ld
re

n 
w

ith
ou

t 
O

SA
 

(c
on

tr
ol

 g
ro

up
)

5–
14

 y
ea

rs
A

de
no

to
ns

ill
ec

to
m

y 
(A

T)

 
fo

r 
th

e 
tr

ea
tm

en
t 

of
 

ob
st

ru
ct

iv
e 

sl
ee

p 
ap

ne
a 

(O
SA

)

(S
le

ep
 q

ua
lit

y 
im

pr
ov

e-
m

en
t)

Ch
ild

 B
eh

av
io

r C
he

ck
lis

t (
CB

CL
): 

At
te

nt
io

n 
pr

ob
le

m
s 

su
bs

ca
le

Co
rr

el
at

io
n 

an
al

ys
is

 in
di

ca
te

d 
th

at
 C

BC
L 

at
te

nt
io

n 
pr

ob
le

m
s 

w
er

e 
si

gn
ifi

ca
nt

ly
 

de
cr

ea
se

d 
af

te
r a

de
no

to
ns

ill
ec

to
m

y 
(A

T)
 

in
 t

he
 O

SA
 g

ro
up

, 

in
 

co
nt

ra
st

 
w

it
h 

th
e 

co
nt

ro
l 

no
n-

O
SA

 g
ro

up
 

in
 w

hi
ch

 n
o 

si
gn

ifi
ca

nt
 

di
ffe

re
nc

e 
w

as
 o

bs
er

ve
d 

be
tw

ee
n 

th
e 

tw
o 

as
se

ss
-

m
en

t 
po

in
ts

.

7
Lo

rin
g 

et
 a

l,33
 

20
18

,
U

SA

18
 A

SD
 a

do
le

s-
ce

nt
s

11
–1

8 
ye

ar
s

A
ct

ig
ra

ph
y 

(w
ris

ts
)

A
do

le
sc

en
t 

Sl
ee

p 
W

ak
e 

Sc
al

e 
(A

SW
S)

M
o

d
if

ie
d

 
Ep

w
o

rt
h 

Sl
ee

pi
ne

ss
 S

ca
le

 (M
-E

SS
)

C
o

n
n

er
’s

 
C

o
n

ti
n

u
o

u
s 

Pe
rf

or
m

an
ce

 T
es

t 
II 

(C
-C

PT
 II

)

Be
ha

vi
or

al
 A

ss
es

sm
en

t 
Sy

st
em

 
fo

r 
Ch

ild
re

n,
 S

ec
on

d 
Ed

iti
on

(B
A

SC
-2

) P
ar

en
t 

Ra
tin

g 
Sc

al
e

(“
A

tt
en

ti
on

 
Pr

ob
le

m
s”

 
su

b
-

sc
al

e)
 

Si
gn

ifi
ca

nt
 i

m
pr

ov
em

en
t 

in
 a

n 
im

pu
l-

si
vi

ty
/in

at
te

nt
io

n 
in

di
ca

to
r 

(c
om

m
is

si
on

 
er

ro
rs

) 
of

 C
-C

PT
 w

as
 f

ou
nd

 a
ft

er
 s

le
ep

 
qu

al
ity

 im
pr

ov
em

en
t t

hr
ou

gh
 sl

ee
p 

ed
u-

ca
tio

n.

N
o 

si
gn

ifi
ca

nt
 

im
pr

ov
e-

m
en

ts
 

w
er

e 
fo

un
d 

fo
r 

th
e 

ot
he

r 
EF

 
in

di
ca

to
rs

 
of

 C
-C

PT
 (

re
ac

tio
n 

tim
e,

 
re

sp
on

se
 s

pe
ed

 a
nd

 c
on

-
si

st
en

cy
, 

om
is

si
on

 e
rr

or
s, 

an
d 

pe
rs

ev
er

at
io

ns
) w

hi
ch

 
ar

e 
co

ns
id

er
ed

 a
s 

m
ea

-
su

re
s 

of
 p

ro
ce

ss
in

g 
sp

ee
d 

an
d 

at
te

nt
io

n.
 S

le
ep

 im
pr

ov
em

en
t 

w
as

 
no

t s
ig

ni
fic

an
tly

 c
or

re
la

t-
ed

 
w

ith
 

th
e 

at
te

nt
io

n 
pr

ob
le

m
s 

su
bs

ca
le

 
of

 
BA

SC
-2

.  

8
Re

yn
ol

ds
 e

t 
al

,34
 2

01
7,

 
U

SA

85
 A

SD
+A

D
H

D
 

ch
ild

re
n

6.
66

–1
2.

91
 

ye
ar

s
Ch

ild
 b

eh
av

io
r 

ch
ec

kl
is

t 
(C

BC
L)

: P
ro

bl
em

at
ic

 sl
ee

p 
be

ha
vi

or
s

Be
ha

vi
or

al
 r

at
in

g 
in

ve
nt

or
y 

of
 

ex
ec

ut
iv

e 
fu

nc
tio

ni
ng

 (B
RI

EF
)

Co
nn

er
s p

ar
en

t r
at

in
g 

sc
al

e-
re

-
vi

se
d 

(C
PR

S-
R)

:
Co

gn
iti

ve
 p

ro
bl

em
s/

 
In

at
te

nt
io

n 
su

bs
ca

le

M
ul

tiv
ar

ia
te

 r
eg

re
ss

io
n 

an
al

ys
is

 s
ho

w
ed

 
th

at
 

to
ta

l 
pr

ob
le

m
at

ic
 

sl
ee

p 
be

ha
v-

io
r 

(C
SH

Q
 t

ot
al

 s
co

re
) 

w
as

 s
ig

ni
fic

an
tly

 
as

so
ci

at
ed

 w
ith

 m
ul

tiv
ar

ia
te

 f
un

ct
io

na
l 

do
m

ai
ns

 s
uc

h 
as

 e
xe

cu
tiv

e 
fu

nc
tio

ni
ng

 
(B

RI
EF

 t
ot

al
 s

co
re

), 
af

te
r 

co
nt

ro
lli

ng
 f

or
 

pa
te

rn
al

 e
du

ca
tio

n,
 i

nt
er

na
liz

in
g 

sy
m

p-
to

m
s, 

A
SD

 a
nd

 A
D

H
D

 s
ev

er
ity

.

U
ni

va
ria

te
 re

gr
es

sio
n 

an
al

-
ys

is 
in

di
ca

te
d 

no
 s

ig
ni

fi-
ca

nt
 c

or
re

la
tio

n 
be

tw
ee

n 
sle

ep
 a

nd
 e

xe
cu

tiv
e 

fu
nc

-
tio

ni
ng

.

 B
iv

ar
ia

te
 c

or
re

la
tio

n 
an

al
-

ys
is

 s
ho

w
ed

 a
 s

ig
ni

fic
an

t 
co

rr
el

at
io

n 
be

tw
ee

n 
to

ta
l 

pr
ob

le
m

at
ic

 s
le

ep
 b

eh
av

-
io

r (
CS

H
Q

 to
ta

l s
co

re
) a

nd
 

co
gn

iti
ve

 p
ro

bl
em

s/
in

at
-

te
nt

io
n 

(C
PR

S)
.  

 

9
Ve

at
ch

 e
t 

al
,35

 2
01

7
U

SA

2,
71

4 
A

SD
 c

hi
l-

dr
en

 
4–

18
 y

ea
rs

Pa
re

nt
 r

ep
or

ts
of

 th
e 

av
er

ag
e 

am
ou

nt
 o

f 
tim

e 
sl

ep
t 

pe
r 

ni
gh

t

Ch
ild

 B
eh

av
io

r 
Ch

ec
kl

is
t:

A
tt

en
tio

n 
pr

ob
le

m
s 

su
bs

ca
le

Sh
or

te
r 

sl
ee

p 
du

ra
tio

n 
as

 r
ep

or
te

d 
by

 
ch

ild
re

n’
s 

pa
re

nt
s 

w
as

 s
ig

ni
fic

an
tly

 a
ss

o-
ci

at
ed

 w
ith

 in
cr

ea
se

d 
at

te
nt

io
n 

pr
ob

le
m

s 
(C

BC
L 

at
te

nt
io

n 
su

bs
ca

le
) a

s i
nd

ic
at

ed
 b

y 
Sp

ea
rm

an
’s 

co
rr

el
at

io
n 

an
al

ys
is

.

Co
nt

in
ue

s

Ta
bl

e 
1.

 C
on

tin
ue

d.

A
rt

ic
le

 ID
N

A
ge

Sl
ee

p 
m

ea
su

re
s

N
eu

ro
co

gn
iti

ve
 m

ea
su

re
s

Co
rr

el
at

io
n

N
o 

co
rr

el
at

io
n



Psychiatriki 57

10
M

az
ur

ek
 e

t 
al

,36
 2

01
6,

U
SA

81
 A

SD
 c

hi
ld

re
n

3.
6–

19
.6

 
ye

ar
s 

(M
=1

0.
3,

 
SD

=3
.8

)

Ch
ild

re
n’

s 
Sl

ee
p 

H
ab

its
 

Q
ue

st
io

nn
ai

re
 (C

SH
Q

)
Va

nd
er

bi
lt 

A
tt

en
tio

n 
D

ef
ic

it/
H

yp
er

ac
tiv

ity
 D

iso
rd

er
 P

ar
en

t 
Ra

tin
g 

Sc
al

e 
(V

AD
PR

S)
:  

In
at

te
nt

io
n 

su
bs

ca
le

Bi
va

ria
te

 c
or

re
la

tio
n 

an
al

ys
is 

th
at

 s
ev

er
al

 
CS

H
Q

 s
le

ep
 q

ua
lit

y 
in

di
ca

to
rs

 (s
le

ep
 d

ur
a-

tio
n,

 s
le

ep
 a

nx
ie

ty
, 

ni
gh

t 
w

ak
in

gs
, 

pa
ra

-
so

m
ni

as
) 

sh
ow

ed
 s

ig
ni

fic
an

t 
co

rr
el

at
io

n 
w

ith
 th

e 
in

at
te

nt
io

n 
su

bs
ca

le
 o

f V
AD

PR
S.

 M
ul

tiv
ar

ia
te

 re
gr

es
si

on
 a

na
ly

si
s 

de
m

on
-

st
ra

te
d 

th
at

 s
ex

 a
lo

ng
 w

ith
 b

ed
tim

e 
re

si
st

an
ce

 a
nd

 n
ig

ht
 w

ak
in

gs
 si

gn
ifi

ca
nt

-
ly

 p
re

di
ct

ed
 in

at
te

nt
io

n.

11
Ro

us
is

 e
t 

al
,37

 
20

21
,

A
us

tr
al

ia

46
 A

SD
 c

hi
ld

re
n

2–
5 

ye
ar

s
Ch

ild
re

n 
Sl

ee
p 

H
ab

it
s 

Q
ue

st
io

nn
ai

re
 (C

SH
Q

):

ch
ild

re
n 

w
er

e 
cl

as
si

fie
d 

in
to

 th
e 

th
re

e 
sle

ep
 g

ro
up

s: 
no

 s
le

ep
 p

ro
bl

em
, 

m
ild

/
ty

pi
ca

l 
sle

ep
 p

ro
bl

em
, 

or
 

se
ve

re
/a

ty
pi

ca
l s

le
ep

 p
ro

b-
le

m
s

Be
ha

vi
ou

ra
l A

ss
es

sm
en

t 
Sy

st
em

 fo
r 

Ch
ild

re
n-

 (B
A

SC
-3

):  
A

tt
en

tio
n 

Pr
ob

le
m

s 
su

bs
ca

le

Si
gn

ifi
ca

nt
 d

iff
er

en
ce

s 
in

 a
tt

en
tio

n 
pr

ob
-

le
m

s 
(B

A
SC

-3
) 

be
tw

ee
n 

no
 s

le
ep

 p
ro

b-
le

m
s 

an
d 

m
ild

/t
yp

ic
al

 s
le

ep
 p

ro
bl

em
s 

gr
ou

ps
, a

s 
w

el
l a

s 
be

tw
ee

n 
th

e 
no

 s
le

ep
 

pr
ob

le
m

s 
an

d 
se

ve
re

 s
le

ep
 p

ro
bl

em
s 

gr
ou

ps
.  

N
o 

si
gn

ifi
ca

nt
 d

iff
er

en
ce

 
in

 
at

te
nt

io
n 

pr
ob

le
m

s 
w

as
 

fo
un

d 
be

tw
ee

n 
th

e 
tw

o 
sl

ee
p 

pr
ob

le
m

s 
gr

ou
ps

.

12
H

ei
nr

ic
h 

et
 

al
,38

 2
02

0,
U

SA

29
 A

SD
 c

hi
ld

re
n 

57
 A

SD
+A

D
H

D
 

ch
ild

re
n

7–
17

 y
ea

rs
Cl

in
ic

al
 in

te
rv

ie
w

 –
 q

ue
s-

tio
nn

ai
re

  

 P
ed

ia
tr

ic
 S

le
ep

 
Q

ue
st

io
nn

ai
re

 (P
SQ

): 
 

sl
ee

p-
br

ea
th

in
g 

di
so

rd
er

 
(S

BD
)

Co
nn

er
s 

ra
tin

g 
sc

al
es

 (3
rd

 
ed

.):
 A

tt
en

tio
n 

fu
nc

tio
ni

ng
 

su
bs

ca
le

Ch
ild

 B
eh

av
io

r 
Ch

ec
kl

is
t 

(C
BC

L)
: A

tt
en

tio
n 

Pr
ob

le
m

s 
su

bs
ca

le
 

In
 c

om
or

bi
d 

A
SD

+A
D

H
D

 c
hi

ld
re

n 
gr

ou
p 

re
gr

es
si

on
 a

na
ly

si
s 

de
m

on
st

ra
te

d 
th

at
 

sl
ee

p-
br

ea
th

in
g 

di
so

rd
er

 
(S

BD
) 

sc
al

e 
w

as
 s

ig
ni

fic
an

tly
 c

or
re

la
te

d 
w

ith
 A

D
H

D
 

In
at

te
nt

iv
e 

pr
ob

le
m

s 
of

 C
on

ne
r’s

, 
af

te
r 

co
nt

ro
lli

ng
 fo

r 
in

te
lle

ct
ua

l f
un

ct
io

ni
ng

.

Co
rr

el
at

io
n 

an
al

ys
es

 in
di

-
ca

te
d 

no
 

as
so

ci
at

io
ns

 
be

tw
ee

n 
sl

ee
p 

pa
ra

m
-

et
er

s 
an

d 
in

at
te

nt
io

n 
(C

on
ne

rs
), 

am
on

g 
A

SD
 

an
d 

A
SD

+A
D

H
D

 g
ro

up
s.

13
Fa

di
ni

 e
t 

al
,39

 
20

15
,

Br
az

il

45
 A

SD
 c

hi
ld

re
n

vs 56
 T

D
 c

hi
ld

re
n

4–
18

 y
ea

rs
Sl

ee
p 

D
is

tu
rb

an
ce

 S
ca

le
 

fo
r 

Ch
ild

re
n 

(S
D

SC
)

Ch
ild

 B
eh

av
io

r 
Ch

ec
kl

is
t 

(C
BC

L)
: A

tt
en

tio
n 

Pr
ob

le
m

s 
su

bs
ca

le

A
 

si
gn

ifi
ca

nt
 

co
rr

el
at

io
n 

w
as

 
fo

un
d 

be
tw

ee
n 

sl
ee

p-
br

ea
th

in
g 

di
so

rd
er

s 
su

b-
sc

al
e 

(S
D

SC
) 

an
d 

at
te

nt
io

na
l 

pr
ob

le
m

s 
su

bs
ca

le
 (C

BC
L)

 in
 t

he
 T

D
 c

on
tr

ol
 g

ro
up

.

In
 

co
nt

ra
st

, 
co

rr
el

at
io

n 
an

al
ys

is
 

sh
ow

ed
 

no
 

si
gn

ifi
ca

nt
 

co
rr

el
at

io
ns

 
be

tw
ee

n 
sl

ee
p 

pa
ra

m
e-

te
rs

 a
nd

 a
tt

en
tio

n 
fo

r t
he

 
A

SD
 g

ro
up

.

14
La

m
be

rt
 e

t 
al

,40
 2

01
6,

Ca
na

da

11
 A

SD
 c

hi
ld

re
n

vs 13
 T

D
 c

hi
ld

re
n

6–
13

7–
12

Ch
ild

re
n’

s 
Sl

ee
p 

H
ab

it 
Q

ue
st

io
nn

ai
re

 (C
SH

Q
)

Po
ly

so
m

no
gr

ap
hy

 (P
SG

)

Ch
ild

 B
eh

av
io

r 
Ch

ec
kl

is
t 

(C
BC

L)
: A

tt
en

tio
n 

Pr
ob

le
m

s 
su

bs
ca

le

CB
CL

 s
le

ep
 p

ro
bl

em
s 

su
bs

ca
le

 w
as

 s
ig

-
ni

fic
an

tly
 a

ss
oc

ia
te

d 
w

ith
 C

BC
L 

at
te

nt
io

n 
pr

ob
le

m
s 

su
bs

ca
le

.

In
 

co
nt

ra
st

, 
PS

G
 

RE
M

 
sl

ee
p 

va
ria

bl
es

 w
er

e 
no

t 
si

gn
ifi

ca
nt

ly
 

co
rr

el
at

-
ed

 w
ith

 C
BC

L 
at

te
nt

io
n 

pr
ob

le
m

s 
su

bs
ca

le
.

Co
nt

in
ue

s

Ta
bl

e 
1.

 C
on

tin
ue

d.

A
rt

ic
le

 ID
N

A
ge

Sl
ee

p 
m

ea
su

re
s

N
eu

ro
co

gn
iti

ve
 m

ea
su

re
s

Co
rr

el
at

io
n

N
o 

co
rr

el
at

io
n



58 G. Karavasilis, A. Statiri

15
Pa

rk
 e

t 
al

,41
 

20
12

,
Re

pu
bl

ic
 O

f 
Ko

re
a

16
6 

A
SD

ch
ild

re
n

3–
15

 y
ea

rs

M
=7

,4
9

Pa
re

nt
-r

ep
or

te
d 

sl
ee

p 
qu

es
tio

nn
ai

re
:

AS
D

 c
hi

ld
re

n 
w

er
e 

di
vi

de
d 

in
to

 tw
o 

gr
ou

ps
: A

SD
 w

ith
 

sl
ee

p 
pr

ob
le

m
s 

vs
 

A
SD

 
w

ith
ou

t s
le

ep
 p

ro
bl

em
s

Ch
ild

 B
eh

av
io

r 
Ch

ec
kl

is
t 

(C
BC

L)
: A

tt
en

tio
n 

Pr
ob

le
m

s 
su

bs
ca

le

Be
tw

ee
n 

gr
ou

ps
 c

om
pa

ris
on

 s
ho

w
ed

 
A

SD
 c

hi
ld

re
n 

w
ith

 s
le

ep
 p

ro
bl

em
s 

ha
d 

si
gn

ifi
ca

nt
ly

 h
ig

he
r 

in
at

te
nt

io
n 

sc
or

es
 

(C
BC

L)
 in

 c
om

pa
ris

on
 w

ith
 A

SD
 c

hi
ld

re
n 

w
ith

ou
t 

sl
ee

p 
pr

ob
le

m
s.

 

16
M

al
ow

 e
t 

al
,42

 2
01

4,
U

SA

80
 A

SD
 c

hi
ld

re
n:

41
 w

er
e 

ra
n-

do
m

iz
ed

 t
o 

th
e 

in
di

vi
du

al
 in

te
r-

ve
nt

io
n 

ar
m

vs 39
 w

er
e 

ra
n-

do
m

iz
ed

 t
o 

th
e 

gr
ou

p 
in

te
rv

en
-

tio
n 

ar
m

2–
12

 y
ea

rs

5.
6 

(2
.6

)
in

di
vi

du
al

 
ar

m

vs 5.
9 

(2
.8

)
gr

ou
p 

ar
m

A
ct

ig
ra

ph
y 

(w
ris

ts
) 

Ch
ild

re
n’

s 
Sl

ee
p 

H
ab

its
 

Q
ue

st
io

nn
ai

re
 (C

SH
Q

)

Fa
m

ily
 In

ve
nt

or
y 

of
 S

le
ep

 
H

ab
its

 (
FI

SH
): 

 b
ed

tim
e 

ro
ut

in
e,

sl
ee

p 
en

vi
ro

nm
en

t, 
an

d 
pa

re
nt

al
 in

te
ra

ct
io

ns

Ch
ild

 B
eh

av
io

r 
Ch

ec
kl

is
t 

(C
BC

L)
: A

tt
en

tio
n 

Pr
ob

le
m

s 
su

bs
ca

le

Ch
an

ge
 in

 s
le

ep
 q

ua
lit

y 
af

te
r 

sl
ee

p 
ed

u-
ca

tio
n 

w
as

 s
ig

ni
fic

an
tly

 c
or

re
la

te
d 

to
 

CB
CL

 a
tt

en
tio

n 
su

bs
ca

le
.

17
G

un
es

 e
t 

al
,43

 
20

19
,

Tu
rk

ey

11
2 

AS
D

 c
hi

ld
re

n

vs 11
2 

TD
 c

hi
ld

re
n

2–
18

 y
ea

rs
Ch

ild
re

n’
s 

Sl
ee

p 
H

ab
its

 
Q

ue
st

io
nn

ai
re

 (C
SH

Q
):

ch
ild

re
n 

w
er

e 
di

vi
de

d 
in

to
 

tw
o 

gr
ou

ps
:  

m
ild

er
 s

le
ep

 
pr

ob
le

m
s 

(C
SH

Q
<5

6)
 v

s  
m

od
er

at
e-

to
-s

ev
er

e 
sl

ee
p 

pr
ob

le
m

s 
(C

SH
Q

>5
6)

D
SM

-IV
 

D
is

ru
pt

iv
e 

Be
ha

vi
or

 
D

is
or

de
rs

 R
at

in
g 

Sc
al

e 
pa

re
nt

 
fo

rm
 (

T-
D

SM
-IV

-S
): 

 in
at

te
nt

iv
en

es
s

A
SD

 c
hi

ld
re

n 
w

ith
 m

od
er

at
e-

to
-s

ev
er

e 
sl

ee
p 

pr
ob

le
m

s 
sh

ow
ed

 
si

gn
ifi

ca
nt

ly
 

hi
gh

er
 s

ub
sc

or
e 

of
 i

na
tt

en
tiv

en
es

s,
 a

s 
co

m
pa

re
d 

to
 A

SD
 c

hi
ld

re
n 

w
ith

 m
ild

er
 

sl
ee

p 
pr

ob
le

m
s. 

 

18
M

em
ar

i e
t 

al
,44

 U
SA

,
20

13

12
3 

A
SD

 c
hi

l-
dr

en
7–

14
 y

ea
rs

A
ct

iv
ity

 l
og

: 
to

ta
l 

sl
ee

p 
tim

e
W

is
co

ns
in

 
ca

rd
 

so
rt

in
g 

te
st

 
(W

CS
T)

: s
hi

ft
in

g
Co

rr
el

at
io

n 
an

al
ys

is
 d

em
on

st
ra

te
d 

a 
si

g-
ni

fic
an

t 
ne

ga
tiv

e 
co

rr
el

at
io

n 
be

tw
ee

n 
sl

ee
p 

tim
e 

an
d 

pe
rs

ev
er

at
io

n 
er

ro
rs

, 
na

m
el

y 
as

 th
e 

am
ou

nt
 o

f s
le

ep
 ti

m
e 

pe
r 

ni
gh

t 
w

as
 in

cr
ea

se
d 

th
e 

nu
m

be
r 

of
 p

er
-

se
ve

ra
tio

n 
er

ro
rs

 w
as

 d
ec

re
as

ed
.

M
ul

tip
le

 re
gr

es
si

on
 a

na
ly

si
s 

sh
ow

ed
 th

at
 

sl
ee

p 
tim

e 
w

as
 o

ne
 o

f s
tr

on
ge

st
 p

re
di

c-
to

rs
 o

f 
pe

rs
ev

er
at

io
n 

er
ro

rs
 a

lo
ng

 w
ith

 
ot

he
r 

fa
ct

or
s 

su
ch

 a
s 

la
ng

ua
ge

 a
bi

lit
y,

 
ed

uc
at

io
n,

 so
ci

al
 p

la
y,

 a
nd

 n
on

-v
er

ba
l I

Q
.

Co
nt

ra
ry

, s
le

ep
 t

im
e 

w
as

 
no

t 
si

gn
ifi

ca
nt

ly
 r

el
at

ed
 

to
 

ca
te

go
rie

s 
ac

hi
ev

ed
 

on
 b

ot
h 

co
rr

el
at

io
n 

an
d 

re
gr

es
si

on
 a

na
ly

se
s.

Co
nt

in
ue

s

Ta
bl

e 
1.

 C
on

tin
ue

d.

A
rt

ic
le

 ID
N

A
ge

Sl
ee

p 
m

ea
su

re
s

N
eu

ro
co

gn
iti

ve
 m

ea
su

re
s

Co
rr

el
at

io
n

N
o 

co
rr

el
at

io
n



Psychiatriki 59

19
Ba

ck
er

 e
t 

al
,45

 
20

18
,

Sa
ud

i A
ra

bi
a

18
 A

SD
 c

hi
ld

re
n

7–
10

 y
ea

rs
Ch

ild
re

n’
s

S
le

e
p

 
H

a
b

it
s 

Q
ue

st
io

nn
ai

re
 (C

SH
Q

): 

ch
ild

re
n 

w
er

e 
di

vi
de

d 
in

to
 

po
or

 
sl

ee
pe

rs
 

vs
 

go
od

 s
le

ep
er

s

A
ct

ig
ra

ph
y 

(w
ris

ts
)

Ca
m

br
id

ge
 N

eu
ro

ps
yc

ho
lo

gi
ca

l 
Te

st
 

A
ut

om
at

ed
 

Ba
tt

er
y 

(C
A

N
TA

B)
:

M
ot

or
 s

cr
ee

ni
ng

 t
as

k 
(M

O
T)

 

Si
m

pl
e 

re
ac

tio
n 

tim
e 

ta
sk

 (S
RT

) 

In
tr

ad
im

en
si

on
al

/ 
ex

tr
ad

im
en

-
si

on
al

 s
hi

ft
 (I

ED
) 

Co
rr

el
at

io
n 

an
al

ys
is

 f
or

 t
he

 w
ho

le
 s

am
-

pl
e 

in
di

ca
te

d 
si

gn
ifi

ca
nt

 
as

so
ci

at
io

ns
 

be
tw

ee
n 

sl
ee

p 
pa

ra
m

et
er

s 
(C

SH
Q

, a
ct

ig
-

ra
ph

y)
 a

nd
 p

ro
ce

ss
in

g 
sp

ee
d 

in
di

ca
to

rs
:

be
dt

im
e 

re
si

st
an

ce
 a

nd
 s

le
ep

 a
nx

ie
ty

 
(C

SH
Q

) w
er

e 
si

gn
ifi

ca
nt

ly
 c

or
re

la
te

d 
w

ith
 

re
sp

on
se

 t
im

e 
of

 S
RT

 t
as

k,
 

sl
ee

p 
la

te
nc

y 
an

d 
w

ak
e 

af
te

r s
le

ep
 o

ns
et

 
(C

SH
Q

) 
w

er
e 

co
rr

el
at

ed
 

w
ith

 
m

ot
or

 
sp

ee
d 

re
sp

on
se

 (S
RT

 t
as

k)
. 

Ac
tig

ra
ph

y 
da

ta
 (w

ris
ts

) i
nd

ic
at

ed
 th

at
 w

ak
e 

af
te

r s
le

ep
 o

ns
et

 w
as

 s
ig

ni
fic

an
tly

 c
or

re
la

t-
ed

 w
ith

 re
sp

on
se

 ti
m

e 
of

 S
RT

 ta
sk

.

Pr
oc

es
si

ng
 s

pe
ed

 p
er

fo
r-

m
an

ce
 

(r
es

po
ns

e 
tim

e 
an

d 
m

ax
im

um
 r

es
po

ns
e 

tim
e 

in
 M

ot
or

 p
la

nn
in

g 
ta

sk
, 

M
O

T)
 w

as
 n

ot
 s

ig
-

ni
fic

an
tly

 
lo

w
er

 
in

 
th

e 
po

or
 

sl
ee

pe
rs

 
as

 
co

m
-

pa
re

d 
to

 th
e 

go
od

 s
le

ep
-

er
s. 

Sh
if

ti
ng

 
(in

tr
ad

im
en

-
si

on
al

/ 
ex

tr
ad

im
en

si
on

-
al

 
sh

ift
, 

IE
D

), 
w

as
 

no
t 

si
gn

ifi
ca

nt
ly

 
di

ff
er

en
t 

be
tw

ee
n 

po
or

 a
nd

 g
oo

d 
sl

ee
pe

rs
.

20
Li

m
og

es
 e

t 
al

,46
 2

01
3,

Ca
na

da

17
 a

du
lts

 w
ith

 
A

SD

vs 14
 T

D
 a

s 
co

nt
ro

l 
gr

ou
p

16
–2

2 
ye

ar
s

Po
ly

so
m

no
gr

ap
hy

 (P
SG

)
Fo

ur
 c

ho
ic

es
 re

ac
tio

n 
tim

e 
te

st
 

(F
CR

TT
): 

 s
us

ta
in

ed
 a

tt
en

tio
n

Fl
an

ke
r 

ta
sk

: 
se

le
ct

iv
e 

at
te

n-
tio

n

Co
rs

i 
bl

oc
k-

ta
pp

in
g:

 w
or

ki
ng

 
m

em
or

y

To
w

er
 o

f 
Lo

nd
on

 (
TO

L)
: p

ro
b-

le
m

 s
ol

vi
ng

, 
pl

an
ni

ng
, 

ex
ec

u-
tio

n,
 p

ro
ce

ss
in

g 
sp

ee
d

Fo
r A

SD
 p

ar
tic

ip
an

ts
 p

oo
r s

le
ep

 in
di

ca
to

rs
 

(i.
e.

, 
in

cr
ea

se
d 

sl
ee

p 
la

te
nc

y,
 i

nc
re

as
ed

 
lig

ht
-s

ta
ge

 1
 sl

ee
p)

 w
er

e 
si

gn
ifi

ca
nt

ly
 c

or
-

re
la

te
d 

w
ith

 s
el

ec
tiv

e 
at

te
nt

io
n,

 s
uc

h 
th

at
 

po
or

 s
le

ep
 w

as
 a

ss
oc

ia
te

d 
w

ith
 im

pa
ire

d 
pe

rf
or

m
an

ce
.

C
or

re
la

ti
on

 
an

al
ys

is
 

sh
ow

 ed
 t

ha
t 

po
or

 s
le

ep
 

in
di

ca
to

rs
 (

i.e
., 

in
cr

ea
se

d 
sl

ee
p 

la
te

nc
y,

 
in

cr
ea

se
d 

lig
ht

-s
ta

ge
 1

 s
le

ep
, 

an
d 

in
cr

ea
se

d 
w

ak
e 

tim
e 

af
te

r 
sle

ep
 o

ns
et

) w
er

e 
no

t s
ig

-
ni

fic
an

tly
 a

ss
oc

ia
te

d 
w

ith
 

su
st

ai
ne

d 
at

te
nt

io
n 

an
d 

w
or

ki
ng

 m
em

or
y,

 i
n 

an
y 

of
 t

he
 t

w
o 

gr
ou

ps
 (

AS
D

 
vs

 t
yp

ic
al

).

21
H

ol
in

gu
e 

et
 

al
,47

 2
02

1,
U

SA

17
7 

A
SD

 c
hi

l-
dr

en

vs 23
5 

A
D

H
D

 c
hi

l-
dr

en

vs 32
3 

TD
 c

hi
ld

re
n

8–
12

 y
ea

rs
Ch

ild
re

n’
s 

Sl
ee

p 
H

ab
its

 
Q

ue
st

io
nn

ai
re

 (C
SH

Q
)

Be
ha

vi
or

 R
at

in
g 

In
ve

nt
or

y 
of

 
Ex

ec
ut

iv
e 

Fu
nc

tio
n 

(B
RI

EF
)

W
IS

C-
IV

 o
r-

V:
 p

ro
ce

ss
in

g 
sp

ee
d 

in
de

x 
(P

SI
) 

Re
gr

es
si

on
 a

na
ly

se
s 

de
m

on
st

ra
te

d 
th

at
 

CS
H

Q
 t

ot
al

 s
le

ep
 s

co
re

 w
as

 s
ig

ni
fic

an
t-

ly
 a

ss
oc

ia
te

d 
w

ith
 B

RI
EF

 I
nh

ib
iti

on
 s

co
re

 
am

on
g 

al
l t

hr
ee

 g
ro

up
s o

f c
hi

ld
re

n 
(A

D
H

D
, 

AS
D

, T
D

), 
af

te
r a

dj
us

tin
g 

fo
r d

em
og

ra
ph

ic
 

va
ria

bl
es

, 
us

e 
of

 s
tim

ul
an

t 
m

ed
ic

at
io

ns
, 

an
d 

ge
ne

ra
l c

og
ni

tiv
e 

ab
ili

ty
…

Si
m

ila
rly

, 
re

gr
es

si
on

 a
na

ly
se

s 
sh

ow
ed

 
th

at
 C

SH
Q

 t
ot

al
 s

le
ep

 s
co

re
 s

ig
ni

fic
an

tly
 

pr
ed

ic
te

d 
BR

IE
F 

Sh
ift

in
g 

sc
or

e 
am

on
g 

al
l 

th
re

e 
gr

ou
ps

 (A
D

H
D

, A
SD

, T
D

) …
,

W
or

ki
ng

 m
em

or
y 

w
as

 s
ig

ni
fic

an
tly

 a
ss

o-
ci

at
ed

 w
ith

 C
SH

Q
 t

ot
al

 s
le

ep
 s

co
re

 e
ve

n 
af

te
r 

ad
ju

st
in

g 
fo

r 
an

xi
et

y.

…
H

ow
ev

er
, 

af
te

r 
fu

rt
he

r 
ad

ju
st

m
en

t 
fo

r 
an

xi
et

y,
 

th
e 

as
so

ci
at

io
ns

 re
m

ai
ne

d 
si

gn
ifi

ca
nt

 
on

ly
 

fo
r 

th
e 

AD
H

D
 g

ro
up

.

…
bu

t 
af

te
r 

ad
ju

st
in

g 
fo

r 
an

xi
et

y,
 t

he
 a

ss
oc

ia
tio

n 
w

as
 n

o 
lo

ng
er

 s
ig

ni
fic

an
t 

fo
r 

an
y 

of
 t

he
m

.
N

o 
si

gn
ifi

ca
nt

 c
or

re
la

tio
n 

w
as

 f
ou

nd
 b

et
w

ee
n 

pr
o-

ce
ss

in
g 

sp
ee

d 
an

d 
CS

H
Q

 
to

ta
l s

le
ep

 s
co

re
. Co

nt
in

ue
s

Ta
bl

e 
1.

 C
on

tin
ue

d.

A
rt

ic
le

 ID
N

A
ge

Sl
ee

p 
m

ea
su

re
s

N
eu

ro
co

gn
iti

ve
 m

ea
su

re
s

Co
rr

el
at

io
n

N
o 

co
rr

el
at

io
n



60 G. Karavasilis, A. Statiri

22
Ku

rz
iu

s-
Sp

en
ce

r 
et

 
al

,48
 2

01
8,

 
U

SA

93
78

 A
SD

 c
hi

l-
dr

en
8 

ye
ar

-o
ld

s
St

an
da

rd
iz

ed
pr

ot
oc

ol
:

SL
EE

P:
 A

bn
or

m
al

iti
es

 i
n 

sl
ee

pi
ng

; 
pr

ob
le

m
s 

or
 

di
ffi

cu
lti

es
 s

le
ep

in
g

St
an

da
rd

iz
ed

pr
ot

oc
ol

:

A
D

H
: S

ho
rt

 a
tt

en
tio

n 
sp

an
; i

na
t-

te
nt

iv
e;

 h
yp

er
ac

tiv
ity

; i
m

pu
ls

iv
-

ity
 (

in
cl

ud
es

 b
ei

ng
 f

id
ge

ty
 a

nd
 

ge
ne

ra
l a

tt
en

tio
n 

pr
ob

le
m

s)

Sl
ee

p 
pr

ob
le

m
s 

w
er

e 
si

gn
ifi

ca
nt

ly
 

co
rr

el
at

ed
 w

ith
 t

he
 i

na
tt

en
tio

n 
sc

al
e,

 
re

ga
rd

le
ss

 o
f 

pa
rt

ic
ip

an
ts

’ 
in

te
lle

ct
ua

l 
di

sa
bi

lit
y 

st
at

us
.  

Sl
ee

p 
te

st
s: 

Sl
ee

p 
pa

ra
m

et
er

s: 
Sl

ee
p 

in
di

ca
to

rs
 

Th
e 

Sl
ee

p 
D

ist
ur

ba
nc

e 
Sc

al
e 

fo
r 

Ch
ild

re
n 

(S
D

SC
): 

in
iti

at
in

g 
an

d 
m

ai
nt

ai
ni

ng
 s

le
ep

, r
es

pi
ra

to
ry

 d
iso

rd
er

s, 
sle

ep
 a

ro
us

al
, s

le
ep

-w
ak

e 
tr

an
sit

io
n 

di
so

rd
er

s, 
ex

ce
ss

iv
e 

sle
ep

in
es

s, 
re

st
le

ss
 le

gs
 

sy
nd

ro
m

e/
pe

rio
di

c 
lim

b 
m

ov
em

en
t s

yn
dr

om
e/

gr
ow

th
 p

ai
ns

, s
le

ep
 h

yp
er

hi
dr

os
is.

27
,3

0

Ac
tim

et
ry

 (w
ris

ts
): 

Re
st

-a
ct

iv
ity

 m
ea

su
re

m
en

t/
sle

ep
–w

ak
e 

pa
ra

m
et

er
s: 

w
ak

e 
af

te
r s

le
ep

 o
ns

et
, s

le
ep

 e
ffi

ci
en

cy
, n

um
be

r o
f s

le
ep

 e
pi

so
de

s, 
av

er
ag

e 
L5

 a
ct

iv
ity

 le
ve

l, 
sle

ep
 d

ur
at

io
n,

 L
5 

st
ar

t 
tim

e,
 sl

ee
p 

on
se

t t
im

e,
 a

ve
ra

ge
 M

10
 a

ct
iv

ity
 le

ve
l, 

M
10

 st
ar

t t
im

e,
 a

nd
 fo

r c
irc

ad
ia

n 
rh

yt
hm

: r
el

at
iv

e 
am

pl
itu

de
, i

nt
er

da
ily

 st
ab

ili
ty

, i
nt

ra
da

ily
 v

ar
ia

bi
lit

y.
28

 / 
Ac

tig
ra

ph
y 

(w
ris

ts
): 

to
ta

l n
ig

ht
-t

im
e 

sle
ep

 d
ur

at
io

n 
(T

ST
), 

sle
ep

 e
ffi

ci
en

cy
 (S

E)
, s

le
ep

 la
te

nc
y 

(S
L)

, w
ak

e 
af

te
r 

sle
ep

 o
ns

et
 (

W
AS

O
), 

fra
gm

en
ta

tio
n 

in
de

x 
(F

I, 
al

l s
le

ep
 m

ov
em

en
ts

).45
 / 

Ac
tig

ra
ph

y 
(w

ris
ts

)33
 / 

Ac
tig

ra
ph

y 
(w

ris
ts

):  
sle

ep
-o

ns
et

 la
te

nc
y,

 to
ta

l s
le

ep
 ti

m
e,

 s
le

ep
 e

ffi
ci

en
cy

, a
nd

 w
ak

e 
af

te
r s

le
ep

 o
ns

et
.42

Ch
ild

re
n’

s 
Sl

ee
p 

H
ab

its
 Q

ue
st

io
nn

ai
re

 (C
SH

Q
): 

be
dt

im
e 

re
sis

ta
nc

e,
 s

le
ep

-o
ns

et
 d

el
ay

, s
le

ep
 d

ur
at

io
n,

 s
le

ep
 a

nx
ie

ty
, n

ig
ht

 w
ak

en
in

g,
 p

ar
as

om
ni

as
, s

le
ep

 d
iso

rd
er

ed
 b

re
at

hi
ng

, d
ay

tim
e 

sle
ep

in
es

s.37
,4

7,
31

,4
5,

36
,4

0,
42

,4
3,

29
  A

ct
iv

ity
 lo

g:
 to

ta
l s

le
ep

 ti
m

e.
44

,3
5

Ad
en

ot
on

sil
le

ct
om

y 
(A

T)
 fo

r t
he

 tr
ea

tm
en

t o
f o

bs
tr

uc
tiv

e 
sle

ep
 a

pn
ea

 (O
SA

): 
sle

ep
 q

ua
lit

y 
im

pr
ov

em
en

t i
nd

ic
at

or
.32

Ad
ol

es
ce

nt
 S

le
ep

 W
ak

e 
Sc

al
e 

(A
SW

S)
: g

oi
ng

 to
 b

ed
, f

al
lin

g 
as

le
ep

, m
ai

nt
ai

ni
ng

 s
le

ep
, r

ei
ni

tia
tin

g 
sle

ep
, r

et
ur

ni
ng

 to
 w

ak
ef

ul
ne

ss
.33

M
od

ifi
ed

 E
pw

or
th

 S
le

ep
in

es
s 

Sc
al

e 
(M

-E
SS

) (
D

es
ig

ne
d 

to
 m

ea
su

re
 h

ow
 li

ke
ly

 th
e 

pa
rt

ic
ip

an
t i

s 
to

 fa
ll 

as
le

ep
 in

 s
ev

en
 s

itu
at

io
ns

).33

Ch
ild

 B
eh

av
io

r C
he

ck
lis

t (
CB

CL
): 

pr
ob

le
m

at
ic

 s
le

ep
 b

eh
av

io
rs

: n
ig

ht
m

ar
es

, e
xc

es
siv

e 
ov

er
tir

ed
ne

ss
, s

le
ep

in
g 

m
or

e 
th

an
 m

os
t k

id
s, 

sle
ep

in
g 

le
ss

 th
an

 m
os

t k
id

s, 
tr

ou
bl

e 
sle

ep
in

g.
42

Po
ly

so
m

no
gr

ap
hy

 (
PS

G
): 

sle
ep

 o
ns

et
 la

te
nc

y,
 s

le
ep

 s
ta

ge
 la

te
nc

ie
s, 

to
ta

l s
le

ep
 t

im
e,

 s
le

ep
 e

ffi
ci

en
cy

, s
ta

ge
 2

 s
le

ep
 s

pi
nd

le
s, 

st
ag

e 
2 

K-
co

m
pl

ex
es

, d
en

sit
y 

of
 s

le
ep

 s
pi

nd
le

s, 
de

ns
ity

 o
f 

K-
co

m
pl

ex
es

.40
 /

 P
ol

ys
om

no
gr

ap
hy

 (P
SG

): 
sle

ep
 o

ns
et

 la
te

nc
y,

 s
le

ep
 s

ta
ge

 la
te

nc
ie

s, 
to

ta
l s

le
ep

 t
im

e,
 p

er
io

di
c 

le
g 

m
ov

em
en

ts
 in

 s
le

ep
, p

er
io

di
c 

le
g 

m
ov

em
en

ts
 d

ur
in

g 
w

ak
e 

tim
e 

af
te

r 
sle

ep
 o

ns
et

.46

Sl
ee

p 
D

ist
ur

ba
nc

e 
Sc

al
e 

fo
r C

hi
ld

re
n 

(S
D

SC
): 

di
so

rd
er

s 
of

 in
iti

at
in

g 
an

d 
m

ai
nt

ai
ni

ng
 s

le
ep

 (D
IM

S)
, s

le
ep

-b
re

at
hi

ng
 d

iso
rd

er
s 

(S
BD

), 
di

so
rd

er
s 

of
 a

ro
us

al
 (D

A)
, s

le
ep

–w
ak

e 
tr

an
sit

io
n 

di
so

rd
er

s 
(S

W
TD

), 
di

so
rd

er
s 

of
 e

xc
es

siv
e 

so
m

no
le

nc
e 

(D
ES

), 
sle

ep
 h

yp
er

hi
dr

os
is 

(S
H

Y)
.39

Pa
re

nt
-re

po
rt

ed
 s

le
ep

 q
ue

st
io

nn
ai

re
: b

ed
tim

e 
re

sis
ta

nc
e,

 in
so

m
ni

a,
 p

ar
as

om
ni

a,
 s

le
ep

 d
iso

rd
er

ed
, d

ay
tim

e 
sle

ep
in

es
s.41

Fa
m

ily
 In

ve
nt

or
y 

of
 S

le
ep

 H
ab

its
 (F

IS
H

): 
 b

ed
tim

e 
ro

ut
in

e,
 s

le
ep

 e
nv

iro
nm

en
t, 

pa
re

nt
al

 in
te

ra
ct

io
ns

.42

St
an

da
rd

iz
ed

 p
ro

to
co

l: 
 A

D
H

: S
ho

rt
 a

tt
en

tio
n 

sp
an

; i
na

tt
en

tiv
e;

 h
yp

er
ac

tiv
ity

; i
m

pu
lsi

vi
ty

 (i
nc

lu
de

s 
be

in
g 

fid
ge

ty
 a

nd
 g

en
er

al
 a

tt
en

tio
n 

pr
ob

le
m

s)
.48

Cl
in

ic
al

 in
te

rv
ie

w
 –

 q
ue

st
io

nn
ai

re
:  

hi
st

or
y 

of
 to

ns
ill

ec
to

m
y 

an
d/

or
 a

de
no

id
ec

to
m

y,
 s

le
ep

 In
so

m
ni

a:
  d

iff
ic

ul
ty

 fa
lli

ng
 a

sle
ep

, f
re

qu
en

t w
ak

en
in

g;
 o

be
sit

y:
 b

od
y 

m
as

s 
in

de
x 

(B
M

I).
38

Pe
di

at
ric

 S
le

ep
 Q

ue
st

io
nn

ai
re

 (P
SQ

): 
 s

le
ep

-b
re

at
hi

ng
 d

iso
rd

er
 (S

BD
): 

sn
or

in
g,

 s
le

ep
in

es
s, 

sle
ep

-b
re

at
hi

ng
.38

,  
 E

F 
te

st
s: 

EF
 ta

sk
s/

as
pe

ct
s: 

EF
 in

di
ca

to
rs

Be
ha

vi
or

al
 R

at
in

g 
In

ve
nt

or
y 

of
 E

xe
cu

tiv
e 

Fu
nc

tio
n 

– 
Se

co
nd

 E
di

tio
n 

(B
RI

EF
-2

): 
in

hi
bi

tio
n,

 s
el

f-m
on

ito
rin

g,
 s

w
itc

hi
ng

, e
m

ot
io

na
l c

on
tr

ol
, i

ni
tia

tiv
e,

 w
or

ki
ng

 m
em

or
y,

 p
la

nn
in

g,
 o

rg
an

iz
at

io
n,

 
ta

sk
 m

on
ito

rin
g.

27

Be
ha

vi
or

 R
at

in
g 

In
ve

nt
or

y 
of

 E
xe

cu
tiv

e 
Fu

nc
tio

n 
(B

RI
EF

): 
sh

ift
in

g 
at

te
nt

io
n,

 s
hi

fti
ng

/m
en

ta
l f

le
xi

bi
lit

y,
 in

hi
bi

tio
n,

 s
el

f-c
on

tr
ol

, i
m

pu
lsi

vi
ty

, i
ni

tia
tio

n,
 w

or
ki

ng
 m

em
or

y,
 p

la
nn

in
g.

28
,4

7,
31

,3
4

Se
ns

or
y 

Pr
of

ile
 2

: A
tt

en
tio

na
l r

es
po

ns
es

 a
ss

oc
ia

te
d 

w
ith

 s
en

so
ry

 p
ro

ce
ss

in
g 

in
di

ca
to

r.30

Ch
ild

 B
eh

av
io

r C
he

ck
lis

t: 
At

te
nt

io
n 

pr
ob

le
m

s 
su

bs
ca

le
.29

,3
2,

35
,4

0,
39

,4
1,

42
,3

0

W
es

ch
le

r’s
 In

te
lli

ge
nc

e 
Sc

al
e 

fo
r C

hi
ld

re
n 

-IV
/ 

-V
 (W

IS
C-

IV
/V

): 
pr

oc
es

sin
g 

sp
ee

d 
in

de
x 

(P
SI

).47

W
isc

on
sin

 c
ar

d 
so

rt
in

g 
te

st
 (W

CS
T)

: s
hi

fti
ng

/c
og

ni
tiv

e 
fle

xi
bi

lit
y:

 p
er

se
ve

ra
tio

n 
er

ro
rs

, c
at

eg
or

ie
s 

ac
hi

ev
ed

.44

Ca
m

br
id

ge
 N

eu
ro

ps
yc

ho
lo

gi
ca

l T
es

t 
Au

to
m

at
ed

 B
at

te
ry

 (C
AN

TA
B)

: M
ot

or
 s

cr
ee

ni
ng

 t
as

k 
(M

O
T)

: s
pe

ed
, a

cc
ur

ac
y,

 a
nd

 n
um

be
r 

of
 e

rr
or

s; 
Si

m
pl

e 
re

ac
tio

n 
tim

e 
ta

sk
 (S

RT
): 

sim
pl

e 
re

ac
tio

n 
tim

e,
 g

en
er

al
 a

le
rt

ne
ss

, a
nd

 m
ot

or
 s

pe
ed

; i
nt

ra
di

m
en

sio
na

l/ 
ex

tr
ad

im
en

sio
na

l s
hi

ft 
(IE

D
): 

sh
ift

in
g 

an
d 

fle
xi

bi
lit

y 
of

 a
tt

en
tio

n.
45

Co
nn

er
’s 

Co
nt

in
uo

us
 P

er
fo

rm
an

ce
 T

es
t 

II 
(C

-C
PT

 II
): 

in
at

te
nt

io
n,

 im
pu

lsi
vi

ty
, a

nd
 v

ig
ila

nc
e:

 re
ac

tio
n 

tim
e,

 re
sp

on
se

 s
pe

ed
 a

nd
 c

on
sis

te
nc

y,
 o

m
iss

io
n 

er
ro

rs
, c

om
m

iss
io

n 
er

ro
rs

, a
nd

 p
er

se
-

ve
ra

tio
ns

.33
  B

eh
av

io
ra

l A
ss

es
sm

en
t S

ys
te

m
 fo

r C
hi

ld
re

n,
 S

ec
on

d 
Ed

iti
on

 (B
AS

C-
2)

: A
tt

en
tio

n 
Pr

ob
le

m
s 

su
bs

ca
le

.33

Co
nn

er
s 

pa
re

nt
 ra

tin
g 

sc
al

e-
re

vi
se

d 
(C

PR
S-

R)
: C

og
ni

tiv
e 

pr
ob

le
m

s/
 In

at
te

nt
io

n 
su

bs
ca

le
.34

Va
nd

er
bi

lt 
At

te
nt

io
n 

D
ef

ic
it/

H
yp

er
ac

tiv
ity

 D
iso

rd
er

 P
ar

en
t R

at
in

g 
Sc

al
e 

(V
AD

PR
S)

: I
na

tt
en

tio
n 

su
bs

ca
le

.36

St
an

da
rd

iz
ed

 p
ro

to
co

l: 
SL

EE
P:

 A
bn

or
m

al
iti

es
 in

 s
le

ep
in

g;
 p

ro
bl

em
s 

or
 d

iff
ic

ul
tie

s 
sle

ep
in

g.
48

D
SM

-IV
 D

isr
up

tiv
e 

Be
ha

vi
or

 D
iso

rd
er

s 
Ra

tin
g 

Sc
al

e 
(T

-D
SM

-IV
-S

): 
In

at
te

nt
iv

en
es

s 
su

bs
ca

le
.43

Co
nn

er
s 

ra
tin

g 
sc

al
es

 (3
rd

 e
d.

): 
At

te
nt

io
n 

fu
nc

tio
ni

ng
 s

ub
sc

al
e.

38

Be
ha

vi
ou

ra
l A

ss
es

sm
en

t S
ys

te
m

 fo
r C

hi
ld

re
n 

– 
Th

ird
 E

di
tio

n 
(B

AS
C-

3)
:  

At
te

nt
io

n 
Pr

ob
le

m
s 

su
bs

ca
le

.37

Fo
ur

 c
ho

ic
es

 re
ac

tio
n 

tim
e 

te
st

 (F
CR

TT
): 

su
st

ai
ne

d 
at

te
nt

io
n.

46

Fl
an

ke
r t

as
k:

 s
el

ec
tiv

e 
at

te
nt

io
n.

6 ,  
 C

or
si 

bl
oc

k-
ta

pp
in

g:
 w

or
ki

ng
 m

em
or

y.
46

To
w

er
 o

f L
on

do
n 

(T
O

L)
: p

ro
bl

em
 s

ol
vi

ng
, p

la
nn

in
g,

 e
xe

cu
tio

n,
 p

ro
ce

ss
in

g 
sp

ee
d.

46

Ta
bl

e 
1.

 C
on

tin
ue

d.

A
rt

ic
le

 ID
N

A
ge

Sl
ee

p 
m

ea
su

re
s

N
eu

ro
co

gn
iti

ve
 m

ea
su

re
s

Co
rr

el
at

io
n

N
o 

co
rr

el
at

io
n



Psychiatriki 61

the sleep-breathing disorder (SBD) scale was significant-
ly correlated with Conner’s (CPRS-R) ADHD inattentive 
problems in the comorbid ASD+ADHD group. On the 
other hand, Limoges,46 by using objective measures, 
showed that PSG poor sleep indicators were not signifi-
cantly associated with sustained attention (four choices 
reaction time test), whereas PSG sleep indicators were 
significantly correlated with selective attention (flanker 
task). These two studies show that when different tools/
aspects of the same type of measurement are used/test-
ed, results about a possible relationship between sleep 
and attention become less cohesive.

Relationship between sleep and EF as a unitary 
construct

Three studies (3/22, 14%) tested the relationship be-
tween sleep and EF by considering EF as a unitary con-
struct, using BRIEF total raw score in their statistical 
analyses.27,28,34 One of them reported negative results.27 
In particular, Gustemps27 performing univariate linear 
regression analysis reported that none of the sleep vari-
ables of the Sleep Disturbance Scale for Children (SDSC) 
reached significance in predicting the BRIEF composite 
score. Two of them found mixed results.28,34 More specif-
ically, Smidt28 reported that decreased EF performance 
(BRIEF total score) was significantly associated with de-
creased levels of two sleep parameters (earlier start of 
physical activity, strength of the circadian rhythm) as 
measured by actigraphy (wrists), in univariate linear re-
gression analysis. Nonetheless, when adjusted for mul-
tiple factors in multivariate analysis these associations 
did not remain significant, likely due to the small sample 
size (N=31). In Reynolds34 multivariate regression analy-
sis showed that problematic sleep behavior (CSHQ total 
score) was significantly predicted by BRIEF total score, 
after controlling for paternal education, internalizing 
symptoms, ASD, and ADHD severity. However, univariate 
regression analysis indicated no significant correlation 
between sleep and executive functioning. These two 
studies indicate that control variables may influence the 
relationship between sleep and EF.

Relationship between sleep and different 
aspects of EF

Shifting

Shifting was examined by five studies (5/22, 
23%).31,33,44,45,47 Two of them used subjective tools and 
reported mixed results depending on control variables. 
More specifically, Holingue et al47 found that CSHQ sleep 
quality significantly predicted BRIEF shifting scores, but 
this relationship became null after controlling for anxie-
ty. Tesfaye31 found no significant relationships between 

CSHQ sleep indicators (sleep duration, delayed sleep on-
set) and BRIEF shifting at the age of 3.5 but they found 
significant such correlations at the age of 6.7. 

The remaining three studies used objective meas-
ures. One of them reported mixed results depending 
on which shifting indicator was tested and two of them 
reported insignificant results. In particular, Memari44 

found no evidence for a relationship between sleep and 
categories achieved, but they found evidence for a link 
between sleep and preservation, of the Wisconsin Card 
Sorting Test (WCST).27 Contrary to this result, Loring33 
found that sleep quality improvement after sleep edu-
cation was not significantly correlated to perseveration 
errors of the Conner’s Continuous Performance Test II 
(C-CPT II). Adding to this, Backer45 reported that shifting 
(interdimensional/ extradimensional shift, IED) was not 
significantly different between poor and good sleepers 
divided into groups by CSHQ total score. 

Inhibition

Inhibition was investigated by two studies (2/22, 
9%).31,47 Both utilized subjective tools (2/2, 100%) and 
reported mixed results. Holingue47 demonstrated that 
CSHQ total sleep score was significantly associated with 
BRIEF Inhibition score, after adjusting for demograph-
ic variables, use of stimulant medications, and general 
cognitive ability. However, after further adjustment for 
anxiety, the associations became insignificant. Tesfaye31 
found no significant associations between two CSHQ 
sleep indicators (sleep duration, delayed sleep onset) 
and BRIEF inhibition at the age of 3.5 years, yet they 
found such significant correlations at the age of 6.7 
years. These two studies show that control variables 
such as anxiety and age may influence the relationship 
between sleep and EF/inhibition.

Working memory

Working memory was tested by two studies (2/22, 
9%).46,47 They used totally different measures and report-
ed contradicting findings from each other. Holingue47 
found that BRIEF working memory was significantly 
associated with CSHQ sleep total score, even after con-
trolling for anxiety. In contrast, Limoges46 found that no 
PSG poor sleep indicator was significantly correlated 
with working memory measured by a non-verbal exper-
imental task (Corsi blocks). 

Relationship between sleep 
and processing speed

Processing speed was evaluated by three studies 
(3/22, 14%).33,45,47 Two of them did not find a signifi-
cant relationship (2/3, 67%). Holingue47 reported that 
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processing speed measured by an experimental WISC 
task was not significantly correlated with CSHQ total 
sleep score. Loring33 reported that, after sleep quality 
improvement through sleep education, no significant 
improvements were found for processing speed indica-
tors of the C-CPT (reaction time, response speed). One of 
them reported mixed results (1/3, 33%). Backer45 found 
that processing speed performance (response time and 
maximum response time in Motor planning task, MOT) 
was not significantly lower in the poor sleepers as com-
pared to the good sleepers. Nonetheless, correlation 
analysis for the whole sample indicated significant asso-
ciations between sleep parameters (CSHQ, actigraphy) 
and processing speed indicators. In particular, bedtime 
resistance and sleep anxiety (CSHQ) were significantly 
correlated with response time (SRT task), while sleep la-
tency and wake after sleep onset (CSHQ) were correlat-
ed with motor speed response (SRT task). Adding to this, 
actigraphy data (wrists) indicated that wake after sleep 
onset was significantly correlated with response time 
(SRT task). 

Discussion
The objective of the present study was to investigate 

the relationship between sleep and cognitive functions 
(attention, EF, processing speed) in children with ASD. As 
far as cognitive measurement is concerned, most studies 
used subjective rather than objective tools. Specifically, 
regarding attention, most studies assessed it as a uni-
tary construct by using subjective measures (question-
naires). Contrary to attention, the majority of EF studies 
tested specific aspects of EF (shifting, inhibition, work-
ing memory) rather than EF as a unitary construct (EF 
total score). However, subjective tools were more fre-
quently used similar to attention assessment. The few 
studies that tested processing speed used experimental 
reaction-time tasks. 

The most frequently examined cognitive function is at-
tention. Results depicted a strong relationship between 
sleep and attention. However, all studies which reported 
a firm significant correlation used exclusively subjective 
tools.29,30,32,34–37,41–43,48 The few studies which used objec-
tive measures or combined both types of measurement 
reported mixed results.33,38,40,46

The few studies which tested EF as a unitary construct 
reported mixed results.27,28,34 One of them found no sig-
nificant correlation.27 Two of them found some evidence 
for a strong relationship but these results were greatly 
dependent on control factors.28,34

The most frequently studied EF dimension is shifting/
cognitive flexibility. Results are incohesive about the 
influence of sleep quality on perseveration.33,44 On the 

other hand, categories achieved seem to not be influ-
enced by sleep quality in both studies which tested this 
shifting indicator.44,45 Moreover, results from each of the 
two studies which used subjective measures are mixed 
depending on interfering variables such as anxiety47 and 
age.31 

Another EF aspect that was examined is inhibition. 
Only two studies were found.31,47 Each of them utilized 
subjective tools and reported mixed results. The source 
of contradicting results for both studies was intervening 
control factors such as anxiety47 and age,31 similar to the 
case of shifting.

Working memory was also tested as a distinct EF di-
mension by two studies.46,47 Results lack cohesiveness 
as the two studies used completely different measures 
(subjective vs objective, verbal vs non-verbal) and re-
ported contradicting results with each other. 

 In regard to processing speed, all three relevant 
studies utilized experimental tasks.33,45,47 Results show 
a tendency to the insignificant relationship between 
sleep and processing speed, as two of them report-
ed no significant correlation33,47 and one of them re-
ported mixed results.45 It is noteworthy that positive 
results derive from testing between actigraphy data 
and experimental data45 whereas negative results 
emerged from testing between questionnaire data 
and experimental data.33,47 

Conclusion

In conclusion, cognitive functions are negatively 
influenced by poor sleep quality in ASD, at least for 
some specific aspects of them. Hence, an early and ac-
curate diagnosis of sleep disorders could be proved 
vital for cognitive regulation in children with ASD, as 
it consequently leads to early and targeted interven-
tion.32,44,46,47 Based on the findings of the present study, 
the authors suggest future studies emphasize more 
on which specific aspects of attention and EF may be 
influenced by sleep quality, as different aspects may 
influence different dimensions of everyday behavior. 
This could be achieved by using objective measures 
from which specific attention and EF aspects and indi-
cators are extracted, contrary to the current tendency 
to use subjective tools. It is also suggested that future 
research focuses on examining developmental differ-
ences because only one such study was found.31 More 
than that, this review showed that more intervention 
studies are needed in order to have a clearer view of 
how to help in practical terms ASD people enhance 
their sleep quality, as only three relevant studies were 
found.32,33,42 



Psychiatriki 63

References

1.  American Psychiatric Association. Diagnostic and statistical manual of 
mental disorders. 5th ed. American Psychiatric Publishing, Arlington, 
VA, 2013, doi: 10.1176/appi.books.9780890425596

2.  Pennington BF, Ozonoff S. Executive functions and developmental 
psychology. J Child Psychol Psychiatry 1996, 37:51–87, doi: 10.1111/
j.1469-7610.1996.tb01380.x 

3.  Hill EL. Executive dysfunction in autism. Trends Cogn Sci 2004, 8, doi: 
10.1016/j.tics.2003.11.00

4.  Sinzig J, Bruning N, Morsch D, Lehmkuhl G. Attention profiles in autis-
tic children with and without comorbid hyperactivity and attention 
problems. Acta Neuropsychiatr 2008, 20:207–215, doi: 10.1111/j.1601-
5215.2008.00292.x

5.  Boxhoorn S, Lopez E, Schmidt C, Schulze D, Hänig S, Freitag CM. 
Attention profiles in autism spectrum disorder and subtypes of atten-
tion-deficit/hyperactivity disorder. Eur Child Adolesc Psychiatry 2018, 
27:1433–1447, doi: 10.1007/s00787-018-1138-8

6.  Oliveras-Rentas RE, Kenworthy L, Roberson RB,  Martin A, Wallace 
GL. WISC-IV Profile in High-Functioning Autism Spectrum Disorders: 
Impaired Processing Speed is Associated with Increased Autism 
Communication Symptoms and Decreased Adaptive Communication 
Abilities. J Autism Dev Disord 2011, 42:655–664, doi: 10.1007/s10803-
011-1289-7

7.  Haigh SM, Walsh JA, Mazefsky CA, Minshew NJ, Eack SM. Processing 
Speed is Impaired in Adults with Autism Spectrum Disorder, and 
Relates to Social Communication Abilities. J Autism Dev Disord 2018, 
48:2653–2662, doi: 10.1007/s10803-018-3515-z

8.  Diamond A. Executive functions. Annu Rev Psychol 2013, 64:135–168, 
doi: 10.1146/annurev-psych-113011-143750

9.  Anderson PJ. Towards a developmental model of executive function. 
In: Anderson V, Jacobs R, Anderson PJ (ed) Executive functions and the 
frontal lobes: A lifespan perspective. Taylor & Francis, 2008

10.  Miyake A, Friedman NP, Emerson MJ, Witzki AH, Howerter A, Wager 
TD. The unity and diversity of executive functions and their contribu-
tions to complex “frontal lobe” tasks: A latent variable analysis. Cogn 
Psychol 2000, 41:49–100, doi: 10.1006/cogp.1999.0734

11.  Fisher AV. Selective sustained attention: a developmental founda-
tion for cognition. Curr Opin Psychol 2019, 29:248–253, doi: 10.1016/j.
copsyc.2019.06.002

12.  Herbranson WT. Selective and divided attention in comparative psy-
chology. In J. Call, G.M. Burghardt, I.M. Pepperberg, C.T. Snowdon, 
T. Zentall (eds) APA handbook of comparative psychology: Perception, 
learning, and cognition 2017, 183–201, doi: 10.1037/0000012-009

13.  Kail R, Salthouse TA. Processing speed as a mental capacity. Acta 
Psychologica 1994, 86:199–225, doi: 10.1016/0001-6918(94)90003-5

14.  Kyllonen PC, Zu J. Use of Response Time for Measuring Cognitive 
Ability. J Intell 2016, 4:14, doi: 10.3390/jintelligence4040014

15.  Lai M, Kassee C, Besney R, Bonato S, Hull L, Mandy W et al. Prevalence 
of co-occurring mental health diagnoses in the autism population: a 
systematic review and meta-analysis. Lancet Psychiatry 2019, 6:819–
829, doi: 10.1016/S2215-0366(19)30289-5

16.  Cortese S, Wang F, Angriman M, Masi G, Bruni O. Sleep Disorders in 
Children and Adolescents with Autism Spectrum Disorder: Diagnosis, 
Epidemiology, and Management. CNS Drugs 2020, 34:415–423, doi: 
10.1007/s40263-020-00710-y

17.  Souders MC, Zavodny S, Eriksen W, Sinko R, Connell J, Kerns C et al. 
Sleep in Children with Autism Spectrum Disorder. Curr Psychiatry Rep 
2017, 19:34, doi: 10.1007/s11920-017-0782-x

18.  Esposito D, Belli A, Ferri R, Bruni O. Sleeping without Prescription: 
Management of Sleep Disorders in Children with Autism with Non-
Pharmacological Interventions and Over-the-Counter Treatments. 
Brain Sci 2020, 10:441, doi: 10.3390/brainsci10070441

19.  Richdale AL, Schreck KA. Sleep problems in autism spectrum disor-
ders: Prevalence, nature, & possible biopsychosocial aetiologies. Sleep 
Med Rev 2009, 13:403–411, doi: 10.1016/j.smrv.2009.02.003

20.  Demetriou EA, Song CY, Park SH, Pepper KL, Hickie IB, Cacciotti-Saija 
C et al. Autism, Early Psychosis, and Social Anxiety Disorder: a trans-
diagnostic examination of executive function cognitive circuitry and 
contribution to disability. Transl Psychiatry 2018, 8:200, doi: 10.1038/
s41398-018-0193-8

21.  Mayes SD, Calhoun SL, Murray MJ, Ahuja M, Smith LA. Anxiety, depres-
sion, irritability in children with autism relative to children with oth-
er neuropsychiatric disorders and typical development. Res Autism 
Spectr Disord 2011, 5:474–485, doi: 10.1016/j.rasd.2010.06.012

22.  Ming X, Brimacombe M, Chaaban J, Zimmerman-Bier B, Wagner GC. 
Autism spectrum disorders: Concurrent and clinical disorders. J Child 
Neurol 2008, 23:6–13, doi: 10.1177/0883073807307102

23.  Philbrook L, Becker L, Linde J. Sleep disturbances moderate the 
association between effortful control and executive functioning in 
early childhood. J Exp Child Psychol 2022, 220:105421, doi: 10.1016/j.
jecp.2022.105421

24.  Zelazo PD, Lourenco SF, Frank MC, Elison JT, Heaton RK, Wellman HM 
et al. Measurement of Cognition for the National Children’s Study. 
Front Pediatr 2021, 9, doi: 10.3389/fped.2021.603126

25.  Studer-Luethi B, Bauer C, Walter P (2015). Working memory train-
ing in children: Effectiveness depends on temperament. Memory 
& Cognition. 44. 10.3758/s13421-015-0548-9 et al. Working memory 
training in children: Effectiveness depends on temperament. Memory 
& Cognition 2016, 44:171–186, doi: 10.3758/s13421-015-0548-9

26.  Moher D. Preferred Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. Ann Intern Med 2009, 151:264, doi: 
10.1371/journal.pmed.1000097

27.  Gustemps G, Lugo Marín J, Setien Ramos I, Ibañez Jimenez P, Romero 
Santo-Tomás O, Jurado Luque MJ et al. Sleep disturbances in autism 
spectrum disorder without intellectual impairment: relationship with 
executive function and psychiatric symptoms. Sleep Med 2021, 83:106–
114, doi: 10.1016/j.sleep.2021.04.022

28.  Elkhatib Smidt S, Ghorai A, Taylor S, Gehringer BN, Dow H, Langer 
A et al. The relationship between autism spectrum and sleep-wake 
traits. Autism Res 2021, 15:641–652, doi: 10.1002/aur.2660

29.  Zaidman-Zait A, Zwaigenbaum L, Duku E, Bennett T, Szatmari P, 
Mirenda P et al. Factor analysis of the children’s sleep habits ques-
tionnaire among preschool children with autism spectrum disorder. 
Res Dev Disabil 2020, 97:103548, doi: 10.1016/j.ridd.2019.103548 

30.  Tyagi V, Juneja M, Jain R. Sleep Problems and Their Correlates in 
Children with Autism Spectrum Disorder: An Indian Study. J Autism 
Dev Disord 2018, doi: 10.1007/s10803-018-3820-6 

31.  Tesfaye R, Wright N, Zaidman-Zait A, Bedford R, Zwaigenbaum L, 
Kerns C et al. Investigating longitudinal associations between parent 
reported sleep in early childhood and teacher reported executive 
functioning in school-aged children with autism. Sleep 2021, 44:9, doi: 
10.1093/sleep/zsab122 

32.  Murata E, Mohri I, Kato-Nishimura, Iimura J, Ogawa M, Tachibana M 
et al. Evaluation of behavioral change after adenotosillectomy for 
obstructive sleep apnea in children with autism spectrum disorder. 
Res Dev Disabil 2017, 65:127–139, doi: 10.1016/j.ridd.2017.04.012

33.  Loring WA, Johnston R, Gray L, Goldman S, Malow B. A brief behavioral 
intervention for insomnia in adolescents with autism spectrum disor-
ders. Clin Pract Pediatr Psychol 2018, 4:112–124, doi: 10.1037/cpp0000141

34.  Reynolds AM, Soke GN, Sabourin KR, Hepburn S, Katz T, Wiggins L et al. 
Sleep Problems in 2- to 5-Year-Olds With Autism Spectrum Disorder 
and Other Developmental Delays. Pediatrics 2019, e20180492, doi: 
10.1542/peds.2018-0492 

35.  Veatch OJ, Sutcliffe JS, Warren ZE, Keenan BT, Potter MH, Malow 
BA. Shorter sleep duration is associated with social impairment and 
comorbidities in ASD. Autism Res 2017, 10:1221–1238, doi: 10.1002/
aur.1765



64 G. Karavasilis, A. Statiri

36.  Mazurek MO, Dovgan K, Neumeyer AM, Malow BA. Course and 
Predictors of Sleep and Co-occurring Problems in Children with 
Autism Spectrum Disorder. J Autism Dev Disord 2019, doi: 10.1007/
s10803-019-03894-5

37.  Roussis S, Richdale AL, Katz T, Malow BA, Barbaro J, Sadka N. Behaviour, 
cognition, and autism symptoms and their relationship with sleep 
problem severity in young children with autism spectrum disorder. Res 
Autism Spectr Disord 2021, 83:101743, doi: 10.1016/j.rasd.2021.101743

38.  Ng R, Heinrich K, Hodges E. Do You Really Lose When You Snooze? Sleep 
Correlates of Externalizing and Attention Problems Among Pediatric 
Patients with ADHD, ASD, and Comorbid Diagnosis. J Ment Health Res 
Intellect Disabil 2020, 1:19, doi: 10.1080/19315864.2020.1760973 

39.  Fadini CC, LamÃ´nica DA, Fett-Conte AC, OsÃrio E, Zuculo GM, Giacheti 
Cã M et al. Influence of sleep disorders on the behavior of individ-
uals with autism spectrum disorder. Front Hum Neurosci 2015, 9, doi: 
10.3389/fnhum.2015.00347 

40.  Lambert A, Tessier S, Rochette AC, Scherzer P, Mottron L, Godbout R. 
Poor sleep affects daytime functioning in typically developing and 
autistic children not complaining of sleep problems: A question-
naire-based and polysomnographic study. Res Autism Spectr Disord 
2016, 23:94–06, doi: 10.1016/j.rasd.2015.11.010

41.  Park S, Cho SC, Cho IH, Kim BN, Kim JW, Shin MS et al. Sleep problems 
and their correlates and comorbid psychopathology of children with 
autism spectrum disorders. Res Autism Spectr Disord 2012, 6:1068–1072, 
doi: 10.1016/j.rasd.2012.02.004 

42.  Malow BA, Adkins KW, Reynolds A, Weiss SK, Loh A, Fawkes D et 
al. Parent-Based Sleep Education for Children with Autism Spectrum 

Disorders. J Autism Dev Disord 2013, 44:216–228, doi: 10.1007/s10803-
013-1866-z 

43.  Gunes S, Ekinci O, Feyzioglu A, Ekinci N, Kalinli M. Sleep problems in 
children with autism spectrum disorder: clinical correlates and the 
impact of attention deficit hyperactivity disorder. Neuropsychiatr Dis 
Treat 2019, 15:763–771, doi: 10.2147/ndt.s195738 

44.  Memari AH, Ziaee V, Shayestehfar M, Ghanouni P, Mansournia 
MA,Moshayedi P. Cognitive flexibility impairments in children with 
autism spectrum disorders: links to age, gender and child outcomes. 
Res Dev Disabil 2013, 34:3218–3225, doi: 10.1016/j.ridd.2013.06.033

45.  Al Backer N, Jaafar M, Habibullah H, Bashir S. The Relationship between 
Sleep and Cognitive Performance in Autism Spectrum Disorder (ASD): 
A Pilot Study. Children 2018, 5:153, doi: 10.3390/children5110153 

46.  Limoges É, Bolduc C, Berthiaume C, Mottron L, Godbout R. Relationship 
between poor sleep and daytime cognitive performance in young 
adults with autism. Res Dev Disabil 2013, 34:1322–1335, doi: 10.1016/j.
ridd.2013.01.013

47.  Holingue C, Volk H, Crocetti D, Gottlieb B, Spira AP, Mostofsky S. 
Links between parent-reported measures of poor sleep and execu-
tive function in childhood autism and attention deficit hyperactivi-
ty disorder. Sleep Health 2021, S2352-7218(20)30326-0, doi: 10.1016/j.
sleh.2020.12.006 

48.  Kurzius-Spencer M, Pettygrove S, Christensen D, Pedersen AL, Cunniff 
C, Meaney FJ et al. Behavioral problems in children with autism spec-
trum disorder with and without co-occurring intellectual disability. 
Res Autism Spectr Disord 2018, 56:61–71, doi: 10.1016/j.rasd.2018.09.002



Psychiatriki 65

Σχέση μεταξύ ύπνου και μετρήσεων προσοχής, επιτελικών 
λειτουργιών, και ταχύτητας επεξεργασίας σε παιδιά 
με διαταραχή αυτιστικού φάσματος: Συστηματική 
ανασκόπηση
Γαβριήλ Καραβασίλης,1,3 Αναστασία Στατήρη2,3

1Ειδικός Παιδαγωγός, Med, PhD(c), Tμήμα Επιστημών της Εκπαίδευσης και Κοινωνικής Εργασίας, Πανεπιστήμιο Πατρών,
2Σχολική Νοσηλεύτρια, ΜSc, PhD(c), Tμήμα Νοσηλευτικής, Πανεπιστήμιο Δυτικής Αττικής,
35ο Δημοτικό Σχολείο Παλαιού Φαλήρου, Αθήνα

ΙΣΤΟΡΙΚΟ ΆΡΘΡΟΥ: Παραλήφθηκε 4 Μαρτίου 2022/Αναθεωρήθηκε 21 Ιουνίου 2022/Δημοσιεύθηκε Διαδικτυακά 30 Αυγούστου 2022

Ανασκόπηση

Συγγραφέας επικοινωνίας: Γαβριήλ Καραβασίλης, 5ο Δημοτικό Σχολείο Παλαιού Φαλήρου, Αθήνα, Διεύθυνση e-mail: g.karavasilis@
outlook.com

ΠΕΡΙΛΗΨΗ

Οι διαταραχές ύπνου αντιπροσωπεύουν μια κοινή συννοσηρότητα μεταξύ παιδιών και εφήβων με διαταραχή αυτιστικού 
φάσματος με επιπολασμό που κυμαίνεται από 50 έως 80%. Ο χαμηλής ποιότητας ύπνος έχει αρνητικές επιπτώσεις στις νοη-
τικές λειτουργίες, όπως η αυτορρύθμιση, η προσοχή, οι επιτελικές λειτουργίες, η μνήμη και η ταχύτητα επεξεργασίας. Στόχος 
της παρούσας βιβλιογραφικής ανασκόπησης ήταν να εξετάσει τη σχέση μεταξύ ύπνου και μετρήσεων προσοχής, επιτελικών 
λειτουργιών και  ταχύτητας επεξεργασίας σε παιδιά με αυτισμό. Στην ανασκόπηση συμπεριλήφθηκαν ερευνητικά άρθρα 
που δημοσιεύτηκαν από το 2012 έως και τον Μάιο του 2022, στις ηλεκτρονικές βάσεις δεδομένων PubMed και Scopus, χρη-
σιμοποιώντας τις λέξεις-κλειδιά: «sleep» ΚΑΙ «attention» Ή «executive functions» Ή «processing speed» ΚΑΙ «autism» ΚΑΙ 
«children». Αυτές οι λέξεις-κλειδιά συνοδεύτηκαν από συνώνυμους, στενά σχετιζόμενους ή υποκείμενους όρους χρησιμοποι-
ώντας τον σύνδεσμο Ή. Από την αναζήτηση προέκυψαν 1226 αποτελέσματα αλλά ο συνολικός αριθμός των αρχικών εργα-
σιών μειώθηκε σε 90 μετά τον έλεγχο για διπλότυπες δημοσιεύσεις και τον έλεγχο τίτλου/περιλήψεων. 68 από τα 90 άρθρα 
αποκλείστηκαν μετά την ανάγνωση των πλήρων κειμένων τους, ως μη σχετικά με το αντικείμενο της παρούσας μελέτης. 
Ως αποτέλεσμα, 22 μελέτες συμπεριλήφθηκαν στην παρούσα ανασκόπηση, η οποία συντάχθηκε με βάση το πρωτόκολλο 
PRISMA. Κριτήρια αποκλεισμού αποτέλεσαν εργασίες που δημοσιεύτηκαν σε οποιαδήποτε άλλη γλώσσα πλην της αγγλικής 
καθώς και μη ερευνητικά άρθρα και μελέτες σε τυπικό ή και ενήλικο πληθυσμό. Αναφορικά με τη μέτρηση της ποιότητας 
ύπνου, οι περισσότερες μελέτες χρησιμοποίησαν υποκειμενικές μετρήσεις, όπως ερωτηματολόγια με αναφορές και παρα-
τηρήσεις γονέων σχετικά με τις συνήθειες και τις συμπεριφορές των συμμετεχόντων στον ύπνο. Αναφορικά με τη μέτρηση 
των νοητικών λειτουργιών, οι περισσότερες έρευνες χρησιμοποίησαν υποκειμενικές παρά αντικειμενικές μετρήσεις. Σχετικά 
με την προσοχή, οι περισσότερες έρευνες την εξέτασαν ως ενιαία εννοιολογική κατασκευή χρησιμοποιώντας ερωτηματο-
λόγια. Αντίθετα, σχετικά με τις επιτελικές λειτουργίες, η πλειονότητα των μελετών εξέτασε συγκεκριμένες πτυχές (εναλλαγή, 
αναστολή, εργαζόμενη μνήμη) και όχι την επιτελική λειτουργία ως ενιαία εννοιολογική κατασκευή. Τα αποτελέσματα έδειξαν 
ισχυρή συσχέτιση μεταξύ ύπνου και των μετρήσεων της προσοχής, ενώ τα αποτελέσματα για τις επιτελικές λειτουργίες και 
την ταχύτητα επεξεργασίας είναι λιγότερο ξεκάθαρα. Η έγκαιρη και ακριβής διάγνωση των διαταραχών ύπνου θα μπορούσε 
να αποδειχθεί ζωτικής σημασίας στη ρύθμιση των νοητικών λειτουργιών στα παιδιά με αυτισμό, καθώς συνεπάγεται έγκαιρη 
και στοχευμένη παρέμβαση. Συμπερασματικά, απαιτείται περαιτέρω έρευνα σχετικά με τις παρεμβάσεις βελτίωσης της ποι-
ότητας του ύπνου σε άτομα με αυτισμό.
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