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Objectives: Sensory processing patterns can be related to children's preferences for various 
activities. Still, our understanding of how different sensory processing patterns are related to 
children's participation in leisure activities is fairly limited. Therefore, this study aimed to investigate 
the association between sensory processing patterns and children's participation in leisure activities.
Methods: In this systematic review, the PRISMA (The Preferred Reporting Items For Systematic 
Reviews And Meta-Analyses) Guidelines were followed. We searched PubMed, Google Scholar, 
Springer, ProQuest, Scopus, Cochrane Library, Medline, OT Seeker, SID, and Healio databases 
using the following keywords: “Participation”, “leisure”, “play”, “sensory processing”, “sensory 
integration”, “sensorimotor”, “sensory”, and “children”. A total of 5040 articles were found, of 
which 5027 were eliminated after the review, and finally, 13 articles were included in the study 
based on the inclusion criteria; 6 of them entered the meta-analysis process. The meta-analysis was 
performed using CMA software. 
Results: The meta-analysis of 6 studies illustrated a significant correlation between the energy 
level and desire to participate in leisure activities, the auditory-visual sensitivity and willingness to 
participate in leisure activities, the sensory processing patterns and the intensity of involvement in 
leisure activities, the general sensory processing and desire to participate in leisure activities, the 
sensory processing patterns and desire to participate in informal activities, the olfactory sensitivity 
and desire to participate in leisure activities, the auditory filtering and desire to participate in leisure 
activities, the sensory processing patterns and enjoyment of participation in leisure activities, and 
finally sensory processing patterns and desire to participate in recreational activities. 
Discussion: The evidence in articles on sensory processing patterns and participation in play 
and leisure activities is inadequate. The only conclusion drawn from all patterns of sensory 
processing is the significant relationship between these patterns and the preference to participate 
in recreational activities (which is just one of the several leisure activities).
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Highlights 

• There is a significant correlation between sensory processing patterns and childhood participation activity.

• The sensory processing patterns and the frequency of doing leisure activities are significantly correlated.

• There is a significant correlation between general sensory processing and the desire to participate in leisure activities.

Plain Language Summary 

This study revealed the little attention paid to leisure activities among various types of actions undertaken by children, 
even though the growth and development of the child are facilitated as a result of participation in leisure activities. The 
children’s sensory preferences can affect their participation in these activities, and by shedding light on them, we can 
provide a list of sui leisure activities for children.

1. Introduction

ne of the major occupations of children 
is play [1]. On the other hand, it is an 
everyday occupation performed within 
a setting. It is affected by internal and 
external personal or environmental 
items [2]. In addition, these elements 

are affected by sensory processing in children [3]. Sen-
sory processing is a phrase used due to Ayres’ research 
in 1972-1979. This term refers to the processing and 
organizing of sensations during activities [3]. Evidence 
shows that children’s participation and choices in various 
activities of daily living are affected by sensory process-
ing patterns [4, 5]. Therefore, having information about 
sensory processing science can help healthcare providers 
to pay attention to the children’s participation in differ-
ent activities and plan an intervention for children with 
different kinds of impairments [6]. Accordingly, it is 
necessary to contemplate children’s sensory priorities 
when presenting games, leisure, and academic activities. 
To achieve this goal, we need to know how children’s 
participation in leisure and play can be increased or de-
creased by their sensory preferences.

To clarify the systematic search for articles, participa-
tion in leisure, play, and sensory processing was defined. 
In this study, the interpretation of the play was as follows: 
1) Having an inner motivation to do the activity, 2) being 
free from external laws, 3) going beyond reality and also 
reflecting on being realistic, 3) focusing on the process 
of doing the activity instead of the result of the activity, 
4) to be spontaneous and safe, and 5) to need the active 
participation of the player [7, 8]. Based on the the oc-
cupational therapy practice framework (OTPF), leisure 
time is a non-engaging and self-stimulate activity that is 

performed at an optional time when it is not devoted to 
mandatory occupations like doing self-care tasks or jobs 
[9]. Approximately 30% of a day devotes to voluntary 
activities in normal children [10]. Accordingly, the main 
part of their daily lives in children is devoted to playing 
and leisure activities.

Dunn developed a sensory processing model that pro-
poses an association between an individual’s neural sys-
tem and self-regulatory techniques [4]. In Dunn’s model, 
the spectrum of neural thresholds is crucial. For exam-
ple, strong input is not demanded by people with lower 
thresholds for sensory stimuli. However, they often do 
not notice the stimulus if they have a high point. Another 
major concept is self-regulation, in which individuals can 
respond passively or actively to sensory stimuli. In the 
intersection of these two spectrums, Dunn presents four 
patterns of sensory processing: Sensory seeking, sensory 
avoiding, sensory sensitivity, and low registration.

According to the definition of the World Health Or-
ganization (WHO), participation is an essential part 
of human development, through which proficiencies, 
qualifications, and the meaning of life are acquired [11]. 
Therefore, to optimize children’s participation in society, 
it is necessary to find out how their sensory processing 
ability affects their participation in daily life. This study 
aims to raise the therapists’ awareness of the mentioned 
cases. Accordingly, a systematic review of articles was 
carried out to investigate the association between sen-
sory processing patterns and children’s participation in 
leisure and play activities. The main research question 
is, “What is the association between sensory processing 
and participation in leisure activities and play in children 
aged 3 to 14 years?” Hence, this systematic review seeks 
to explore the following issues: The research undertaken 
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on this subject so far, the quality of existing evidence, 
and the pooled measure of the correlation between the 
patterns of sensory processing and participation in lei-
sure activities.

2. Materials and Methods

The PRISMA (the preferred reporting items for sys-
tematic reviews and meta-analyses) guidelines were fol-
lowed in conducting this systematic review [12]. First, to 
review the literature on this subject, we searched Persian 
and equivalent English keywords such as “participa-
tion”, “leisure”, “entertainment”, “play”, “sensory pro-
cessing”, “sensory integration”, “sensory”, “motor sen-
sory”, “occupational therapy” and “children”, in online 
databases like PubMed, Google Scholar, Springer, Pro-
Quest, Scopus, Cochrane Library, Medline OT seeker, 
SID, and Healio.

To define texts that can be included in this study, play, 
and leisure activities were defined broadly. For exam-
ple, play denotes the sensual and physical discovery of 
playthings and the settings, manipulation of playthings 
with or without friends, and spontaneous engagement in 
children. The play consists of capabilities like imagina-
tion, management of playthings, social communication, 
or fine motor dexterities.

Other inclusion criteria of the papers are as follows:

1. Collection and evaluation of data about play or lei-
sure and sensory processing, 

2. Publication in a reliable journal, 

3. Description of data collection or evaluation method 
in the text. 

4. The sample consisted of children aged 3-14 years, 

5. The research published during 2010-2021, and 

6. The availability of the full text (English or Persian). 

Studies that did not include a full text did not examine 
children aged 3-14 years, did not examine both sensory 
processing and leisure or play participation, and were 
written in languages other than English or Persian were 
excluded. In addition, studies that examined involvement 
in activities other than leisure and play were excluded.

The study selection process was carried out in 2 phases, 
all titles were evaluated, and those not compatible with 
the study’s objectives were excluded. All articles collect-

ed through the primary search were listed, and their ti-
tles, abstracts, and references were included in EndNote 
software, version 20. Duplicates were removed automat-
ically and then manually. Two reviewers then checked 
the titles and summaries of the articles on sensory pro-
cessing and leisure or play participation. The final list of 
the selected articles was drawn up and, in the event of 
controversy on the inclusion or exclusion of an article, 
the agreement was achieved after the discussion between 
the reviewers. If no consensus was reached, the study 
went into a second phase in which the full text of the 
article was studied and examined independently by the 
two reviewers. Next, they discussed later disputes, and if 
there was no agreement, the opinion of a third reviewer 
was sought. In this way, the final list was created Table 1. 
The process of identifying articles is shown in Figure 1.

Statistical analysis

The meta-analysis of the data, such as the association 
between sensory processing and participation in leisure 
activities and play, was conducted using the Mantel-
Haenszel method in comprehensive Meta-analysis 
software (Version. 2.2; Biostat, Englewood, NJ, USA). 
The degree of heterogeneity between the results of the 
included studies was evaluated with the I2 index, which 
indicates the proportion of variability between studies, 
and, if statistically significant, a random effect was used 
as the basis for the meta-analysis. Funnel plots were used 
to present the results of the complete meta-analysis to 
investigate a possible publication bias in the studies.

Critical evaluation and evidence grades

The checklist of Joanna Briggs Institute (JBI) was 
employed to measure the quality of studies. The qual-
ity evaluation results are outlined in Table 2. Also, the 
JBI checklist for case-control, cross-sectional, and sys-
tematic review studies is attached in Appendix 1. The in-
cluded studies were then assigned to different grades of 
evidence. For this purpose, the grades of evidence were 
introduced by the National Health and Medical Research 
Council of Australia [12].

3. Results

According to the JBI checklist, a total score of more 
than 80% is defined as high quality, a score between 60% 
and 80% as medium quality, and a score of less than 60% 
as low quality [13]. None of the articles were removed 
because they were of accep quality. Of 13 examined ar-
ticles, 11 had high quality, and 2 had medium quality.

Mirzakhani Araghi N, et al..Relationship Between Sensory Processing and Leisure and play Participation. IRJ. 2023; 21(1):17-38

http://irj.uswr.ac.ir/
https://pubmed.ncbi.nlm.nih.gov/
https://scholar.google.com/
https://link.springer.com/
https://www.proquest.com/
https://www.proquest.com/
https://www.scopus.com/
https://www.cochranelibrary.com/
http://www.otseeker.com/
https://www.sid.org/
https://www.healio.com/
https://jbi.global/
https://www.nhmrc.gov.au/
https://www.nhmrc.gov.au/


20

I ranian R ehabilitation JournalMarch 2023, Volume 21, Number 1

 T
ab

le
 1

. C
ha

ra
ct

er
is

tic
s o

f t
he

 in
cl

ud
ed

 st
ud

ie
s

St
ud

ie
s a

nd
 T

he
ir 

St
ag

es
Co

un
tr

y/
Ty

pe
 o

f S
tu

dy
/

In
st

ru
m

en
ts

Ch
ar

ac
te

ris
tic

s o
f 

Sa
m

pl
e

Fi
nd

in
gs

St
ud

y 
Li

m
ita

tio
ns

W
el

te
rs

-D
av

is 
&

 M
isc

he
 

La
w

so
n 

20
11

 [2
4]

Le
ve

l 4

Th
e 

US
A

Cr
os

s-
se

ct
io

na
l s

tu
dy

 
1.

 S
en

so
ry

 P
ro

fil
e 

(D
un

n 
19

99
)

2.
 A

do
le

sc
en

t/
Ad

ul
t S

en
so

ry
 

Pr
of

ile
 (D

un
n 

19
99

)
3.

 P
ar

en
t-C

hi
ld

 P
la

y 
Sc

al
e

Se
ve

nt
y 

ty
pi

ca
l c

hi
ld

re
n 

3-
4 

ye
ar

s o
ld

A 
sig

ni
fic

an
t a

ss
oc

ia
tio

n 
w

as
 o

bs
er

ve
d 

be
tw

ee
n 

th
e 

pa
re

nt
s’ 

an
d 

ch
ild

re
n’

s 
se

ns
or

y 
se

ns
iti

vi
ty

. A
 s

ig
ni

fic
an

t a
ss

oc
ia

tio
n 

w
as

 a
lso

 fo
un

d 
be

tw
ee

n 
th

e 
pa

re
nt

s’ 
se

ns
or

y 
se

ek
in

g 
an

d 
re

sp
on

siv
e 

pl
ay

s. 
Th

er
e 

w
as

 a
 si

gn
ifi

ca
nt

 a
s-

so
cia

tio
n 

be
tw

ee
n 

th
e 

pa
re

nt
s’ 

an
d 

ch
ild

re
n’

s 
se

ns
or

y 
av

oi
di

ng
 a

nd
 s

en
-

so
ry

 re
gi

st
ra

tio
n.

 H
ow

ev
er

, n
o 

as
so

cia
tio

n 
w

as
 o

bs
er

ve
d 

be
tw

ee
n 

pa
re

nt
al

 
se

ns
or

y 
se

ek
in

g 
an

d 
ch

ild
 se

ns
or

y 
se

ek
in

g.
 T

he
 a

na
ly

sis
 o

f t
he

 a
ss

oc
ia

tio
n 

be
tw

ee
n 

se
ns

or
y 

an
d 

pl
ay

 p
re

fe
re

nc
es

 d
id

 n
ot

 s
ho

w
 a

ny
 c

or
re

la
tio

n 
be

-
tw

ee
n 

pa
re

nt
al

 se
ns

or
y 

se
ns

iti
vi

ty
 a

nd
 p

re
te

nd
 p

la
y. 

Pa
re

nt
s’ 

fa
vo

rit
e 

pl
ay

 
ac

tiv
iti

es
 w

er
e 

m
os

tly
 n

on
-e

xp
lo

ra
to

ry
, r

es
tr

ict
in

g 
th

e 
ch

ild
re

n’
s 

se
ns

or
y 

ex
pe

rie
nc

es
, t

ho
ug

h 
ch

ild
re

n 
m

ay
 p

re
fe

r s
uc

h 
ac

tiv
iti

es
.

Th
e 

us
e 

of
 th

e 
sn

ow
ba

ll 
sa

m
-

pl
in

g 
m

et
ho

d;
 th

e 
pa

re
nt

s 
w

er
e 

pr
im

ar
ily

 w
hi

te
 w

om
en

 
w

ith
 a

ca
de

m
ic 

ed
uc

at
io

n.

En
ge

l-Y
eg

er
 &

 Z
iv-

O
n 

20
11

 
[2

2]
Le

ve
ls 

2-
3 

of
 T

he
 N

at
io

na
l 

He
al

th
 a

nd
 M

ed
ica

l R
es

ea
rc

h 
Co

un
cil

 (N
HM

RC
)

Isr
ae

l
Ca

se
-c

on
tr

ol
 st

ud
y

1.
 S

ho
rt

 S
en

so
ry

 P
ro

fil
e 

(M
cI

nt
os

h 
et

 a
l. 

19
99

)
2.

 P
re

fe
re

nc
e 

fo
r A

ct
iv

iti
es

 
of

 C
hi

ld
re

n 
(P

AC
) (

Ki
ng

 e
t a

l. 
20

04
).

Fi
fty

-e
ig

ht
 m

al
e 

ch
ild

re
n 

ag
ed

 6
-1

0 
ye

ar
s, 

in
clu

d-
in

g 
29

 ch
ild

re
n 

w
ith

 
AD

HD
, 1

5 
w

ith
 p

re
do

m
i-

na
nt

 sy
m

pt
om

s o
f h

yp
er

-
ac

tiv
ity

 a
nd

 im
pu

lsi
vi

ty
, 

an
d 

14
 w

ith
 p

re
do

m
in

an
t 

sy
m

pt
om

s o
f a

tte
nt

io
n-

de
fic

it/
hy

pe
ra

ct
iv

ity
 

di
so

rd
er

 (A
DH

D)
. 

Tw
en

ty
-n

in
e 

ty
pi

ca
lly

 
de

ve
lo

pi
ng

 ch
ild

re
n 

w
er

e 
in

 th
e 

co
nt

ro
l g

ro
up

.

Ch
ild

re
n 

w
ith

 A
DH

D 
sh

ow
ed

 s
lig

ht
 p

re
fe

re
nc

es
 fo

r p
ar

tic
ip

at
in

g 
in

 a
ct

iv
i-

tie
s 

co
m

pa
re

d 
to

 th
e 

co
nt

ro
l g

ro
up

. A
m

on
g 

al
l c

hi
ld

re
n 

w
ith

 A
DH

D,
 p

oo
r 

pr
ef

er
en

ce
 fo

r 
pa

rt
ici

pa
tin

g 
in

 s
oc

ia
l a

ct
iv

iti
es

 w
as

 a
ss

oc
ia

te
d 

w
ith

 m
ul

-
tip

le
 p

ro
bl

em
s i

n 
au

di
to

ry
 fi

lte
rin

g 
an

d 
ov

er
al

l s
en

so
ry

 p
ro

ce
ss

in
g.

 
Hi

gh
 o

lfa
ct

or
y 

se
ns

iti
vi

ty
 a

nd
 a

 sl
ig

ht
 p

re
fe

re
nc

e 
fo

r p
ar

tic
ip

at
io

n 
in

 so
cia

l 
ac

tiv
iti

es
 w

er
e 

co
rr

el
at

ed
.

Pr
ob

le
m

s 
in

 th
e 

au
di

to
ry

 fi
lte

rin
g 

an
d 

sli
gh

t p
re

fe
re

nc
es

 fo
r p

ar
tic

ip
at

io
n 

in
 so

cia
l, 

re
cr

ea
tio

na
l, 

an
d 

in
fo

rm
al

 a
ct

iv
iti

es
, a

nd
 th

e 
ov

er
al

l p
re

fe
re

nc
es

 
to

 p
ar

tic
ip

at
e 

in
 a

ct
iv

iti
es

 w
er

e 
co

rr
el

at
ed

. T
he

 lo
w

er
 e

ne
rg

y 
le

ve
ls 

w
er

e 
po

sit
iv

el
y 

as
so

cia
te

d 
w

ith
 a

 w
ea

k 
de

sir
e 

to
 p

ar
tic

ip
at

e 
in

 s
oc

ia
l a

ct
iv

iti
es

. 
In

 a
dd

iti
on

, g
re

at
 a

ud
ito

ry
/v

isu
al

 se
ns

iti
vi

ty
 w

as
 p

os
iti

ve
ly

 a
ss

oc
ia

te
d 

w
ith

 
a 

sli
gh

t d
es

ire
 fo

r p
ar

tic
ip

at
io

n 
in

 so
cia

l, 
re

cr
ea

tio
na

l, 
an

d 
in

fo
rm

al
 a

ct
iv

i-
tie

s. 
A 

gr
ea

te
r 

se
ns

or
y-

se
ek

in
g 

te
nd

en
cy

 w
as

 a
ss

oc
ia

te
d 

w
ith

 a
 s

tr
on

ge
r 

de
sir

e 
fo

r 
ph

ys
ica

l a
ct

iv
iti

es
. O

ve
ra

ll 
se

ns
or

y 
pr

oc
es

sin
g 

di
ffi

cu
lti

es
 w

er
e 

po
sit

iv
el

y 
as

so
cia

te
d 

w
ith

 a
 w

ea
k 

de
sir

e 
to

 p
ar

tic
ip

at
e 

in
 so

cia
l a

ct
iv

iti
es

.

Al
l s

am
pl

es
 w

er
e 

m
al

e.

En
ge

l-Y
eg

er
 e

t a
l. 

20
11

 [2
3]

Le
ve

ls 
2-

3 
of

 N
HM

RC

Isr
ae

l
Ca

se
-c

on
tr

ol
 st

ud
y

1.
 S

co
rin

g 
of

 A
to

pi
c D

er
m

at
i-

tis
 (S

CO
RA

D)
2.

 S
ho

rt
 S

en
so

ry
 P

ro
fil

e 
(M

cI
nt

os
h 

et
 a

l. 
19

99
)

3.
 P

re
fe

re
nc

e 
fo

r a
ct

iv
iti

es
 o

f 
ch

ild
re

n 
(K

in
g 

et
 a

l. 
20

04
)

Th
irt

y-
se

ve
n 

ch
ild

re
n 

(1
4 

m
al

es
 a

nd
 2

3 
fe

m
al

es
) 

w
ith

 a
to

pi
c d

er
m

at
iti

s 
(A

D)
 a

ge
d 

6-
11

 y
ea

rs
 a

nd
 

10
4 

ty
pi

ca
lly

 d
ev

el
op

in
g 

pe
er

s.

Se
ns

or
y 

m
od

ul
at

io
n 

di
so

rd
er

s w
er

e 
ob

se
rv

ed
 in

 ch
ild

re
n 

w
ith

 A
D.

A 
sig

ni
fic

an
t d

iff
er

en
ce

 w
as

 fo
un

d 
be

tw
ee

n 
th

e 
gr

ou
ps

 in
 th

ei
r d

es
ire

 fo
r 

en
ga

ge
m

en
t i

n 
le

isu
re

 a
ct

iv
iti

es
. C

hi
ld

re
n 

w
ith

 A
D 

w
er

e 
le

ss
 li

ke
ly

 to
 e

n-
ga

ge
 in

 p
hy

sic
al

, s
ki

ll-
ba

se
d,

 a
nd

 fo
rm

al
 a

ct
iv

iti
es

 th
an

 th
e 

co
nt

ro
l g

ro
up

.
In

 t
he

 s
tu

dy
 g

ro
up

, a
 p

os
iti

ve
 a

nd
 s

ig
ni

fic
an

t 
co

rr
el

at
io

n 
w

as
 fo

un
d 

be
-

tw
ee

n 
se

ns
or

y 
pr

oc
es

sin
g 

pa
tte

rn
s a

nd
 th

e 
pr

io
rit

y 
of

 p
ar

tic
ip

at
io

n 
in

 re
c-

re
at

io
na

l a
ct

iv
iti

es
.

A 
lo

w
 s

co
re

 in
 s

en
so

ry
 re

sp
on

se
 /

se
ns

or
y 

se
ek

in
g,

 a
ud

ito
ry

 fi
lte

r, 
vi

su
al

/
au

di
to

ry
 se

ns
iti

vi
ty

, a
nd

 to
ta

l S
ho

rt
 Se

ns
or

y P
ro

fil
e 

te
st

 su
gg

es
te

d 
th

at
 ch

il-
dr

en
 w

ith
 se

ve
re

 se
ns

or
y 

pr
oc

es
sin

g 
di

ffi
cu

lti
es

 a
re

 m
or

e 
lik

el
y 

to
 e

ng
ag

e 
in

 re
cr

ea
tio

na
l a

ct
iv

iti
es

.

Th
e 

sm
al

l n
um

be
r o

f s
tu

dy
 

pa
rt

ici
pa

nt
s w

as
 o

ne
 o

f t
he

 
m

ai
n 

lim
ita

tio
ns

. M
or

eo
ve

r, 
th

er
e 

w
as

 n
o 

ra
nd

om
 se

le
c-

tio
n.

Mirzakhani Araghi N, et al..Relationship Between Sensory Processing and Leisure and play Participation. IRJ. 2023; 21(1):17-38

http://irj.uswr.ac.ir/


21

I ranian R ehabilitation Journal March 2023, Volume 21, Number 1

St
ud

ie
s a

nd
 T

he
ir 

St
ag

es
Co

un
tr

y/
Ty

pe
 o

f S
tu

dy
/

In
st

ru
m

en
ts

Ch
ar

ac
te

ris
tic

s o
f 

Sa
m

pl
e

Fi
nd

in
gs

St
ud

y 
Li

m
ita

tio
ns

Ho
ch

ha
us

er
 &

 E
ng

el
-Y

eg
er

 
20

10
 [1

5]
Le

ve
ls 

2-
3 

of
 N

HM
RC

Isr
ae

l
Ca

se
-c

on
tr

ol
 st

ud
y

1.
 S

ho
rt

 S
en

so
ry

 P
ro

fil
e 

(M
cI

nt
os

h 
et

 a
l. 

19
99

)
2.

 C
hi

ld
re

n’
s a

ss
es

sm
en

t o
f 

pa
rt

ici
pa

tio
n 

an
d 

en
jo

ym
en

t 
(C

AP
E)

 (K
in

g 
et

 a
l. 

20
04

)
3.

 T
he

 ch
ild

ho
od

 A
sp

er
ge

r 
sy

nd
ro

m
e 

te
st

 (C
AS

T)
 (S

co
tt,

 
Ba

ro
n-

Co
he

n,
 B

ol
to

n,
 &

 
Br

ay
ne

, 2
00

7)

Fi
fty

 ch
ild

re
n 

ag
ed

 6
 to

 
11

 y
ea

rs
, i

nc
lu

di
ng

 2
5 

ch
ild

re
n 

w
ith

 h
ig

h-
fu

nc
tio

ni
ng

 A
SD

 a
nd

 2
5 

no
rm

al
 ch

ild
re

n.

Th
e 

in
te

r-g
ro

up
 d

iff
er

en
ce

s i
n 

pa
rt

ici
pa

tio
n 

pa
tte

rn
s:

Di
ve

rs
ity

: C
hi

ld
re

n 
w

ith
 h

ig
h-

fu
nc

tio
ni

ng
 A

SD
 (H

FA
SD

) e
ng

ag
ed

 in
 5

0%
 o

f 
th

e 
le

isu
re

 a
ct

iv
iti

es
, w

hi
le

 th
e 

co
nt

ro
l g

ro
up

 a
tte

nd
ed

 7
0%

 o
f t

he
 a

ct
iv

i-
tie

s. 
Th

e 
in

te
ns

ity
 o

f p
ar

tic
ip

at
io

n 
w

as
 lo

w
er

 in
 H

FA
SD

 ch
ild

re
n 

th
an

 in
 th

e 
co

n-
tr

ol
 g

ro
up

.
In

 a
dd

iti
on

, t
he

 c
lin

ica
l g

ro
up

 w
as

 le
ss

 li
ke

ly
 t

o 
pa

rt
ici

pa
te

 in
 s

oc
ia

l a
nd

 
in

fo
rm

al
 a

ct
iv

iti
es

 th
an

 th
e 

co
nt

ro
l g

ro
up

.
Ch

ild
re

n 
w

ith
 H

FA
SD

 w
er

e 
m

or
e 

lik
el

y 
to

 e
ng

ag
e 

in
 so

lo
 a

ct
iv

iti
es

 th
an

 th
e 

co
nt

ro
ls.

Th
e 

cli
ni

ca
l g

ro
up

 h
ad

 a
 h

ig
he

r t
en

de
nc

y 
th

an
 th

e 
co

nt
ro

ls 
to

 p
er

fo
rm

 re
c-

re
at

io
na

l a
nd

 in
fo

rm
al

 a
ct

iv
iti

es
 a

t h
om

e.
Th

e 
cli

ni
ca

l g
ro

up
 g

ai
ne

d 
le

ss
 p

le
as

ur
e 

fro
m

 p
ar

tic
ip

at
io

n 
in

 a
ct

iv
iti

es
 th

an
 

th
e 

co
nt

ro
l g

ro
up

. T
hi

s w
as

 p
ar

tic
ul

ar
ly

 e
vi

de
nt

 in
 th

is 
fie

ld
’s 

ov
er

al
l s

co
re

, 
es

pe
cia

lly
 in

 re
cr

ea
tio

na
l, 

ph
ys

ica
l, 

so
cia

l, 
fo

rm
al

, a
nd

 in
fo

rm
al

 a
ct

iv
iti

es
.

Se
ns

or
y p

ro
ce

ss
in

g 
ca

pa
bi

lit
ie

s w
er

e 
al

so
 re

la
te

d 
to

 th
e 

pa
tte

rn
s o

f p
ar

tic
i-

pa
tio

n 
in

 ch
ild

re
n 

w
ith

 h
ig

h-
fu

nc
tio

ni
ng

 A
SD

,
Im

pr
ov

ed
 o

ve
ra

ll 
se

ns
or

y 
pr

oc
es

sin
g 

ca
pa

bi
lit

ie
s w

er
e 

sig
ni

fic
an

tly
 a

ss
oc

i-
at

ed
 w

ith
 h

ig
he

r o
ve

ra
ll 

pa
rt

ici
pa

tio
n 

in
te

ns
ity

.
Hi

gh
er

 ta
ct

ile
 se

ns
iti

vi
ty

 w
as

 li
nk

ed
 to

 g
re

at
er

 p
ar

tic
ip

at
io

n 
in

 p
hy

sic
al

 a
c-

tiv
iti

es
.

Ch
ild

re
n 

w
ith

 h
ig

he
r 

ta
st

e/
ol

fa
ct

or
y 

se
ns

iti
vi

tie
s 

sh
ow

ed
 lo

w
er

 le
ve

ls 
of

 
pa

rt
ici

pa
tio

n.
 T

he
y a

lso
 w

er
e 

m
or

e 
lik

el
y t

o 
do

 le
isu

re
 a

ct
iv

iti
es

 w
ith

 o
th

er
s 

an
d 

ga
in

ed
 le

ss
 p

le
as

ur
e.

Ch
ild

re
n 

w
ith

 g
re

at
er

 m
ot

or
 se

ns
iti

vi
ty

 p
re

fe
rr

ed
 to

 d
o 

ac
tiv

iti
es

 a
t h

om
e,

 
es

pe
cia

lly
 re

cr
ea

tio
na

l a
nd

 in
fo

rm
al

 a
ct

iv
iti

es
.

Ch
ild

re
n 

ar
e 

es
pe

cia
lly

 p
ro

ne
 to

 se
ns

or
y 

se
ek

in
g 

te
nd

ed
 to

 p
er

fo
rm

 m
os

t 
ac

tiv
iti

es
 a

t h
om

e,
 e

sp
ec

ia
lly

 se
lf-

im
pr

ov
em

en
t a

ct
iv

iti
es

.
Ch

ild
re

n 
w

ith
 g

re
at

er
 v

isu
al

/a
ud

ito
ry

 s
en

sit
iv

ity
 te

nd
ed

 to
 e

ng
ag

e 
in

 s
el

f-
im

pr
ov

em
en

t a
ct

iv
iti

es
 w

ith
 o

th
er

s.
 F

ur
th

er
m

or
e,

 c
hi

ld
re

n 
w

ith
 lo

w
er

 le
ve

ls 
of

 e
ne

rg
y 

w
er

e 
m

or
e 

lik
el

y 
to

 
pa

rt
ici

pa
te

 in
 a

ct
iv

iti
es

 w
ith

 o
th

er
s, 

es
pe

cia
lly

 in
 s

el
f-i

m
pr

ov
em

en
t 

an
d 

in
fo

rm
al

 a
ct

iv
iti

es
 

Th
e 

st
ud

y 
sa

m
pl

e 
w

as
 sm

al
l, 

se
le

ct
ed

 fr
om

 a
 re

gi
on

 w
ith

 
lit

tle
 e

co
no

m
ic 

an
d 

so
cio

ec
o-

no
m

ic 
di

ve
rs

ity
.

Co
sb

ey
 e

t a
l. 

20
10

 [1
9]

Le
ve

ls 
2-

3 
of

 N
HM

RC

Th
e 

US
A

Ca
se

-c
on

tr
ol

 st
ud

y
1.

 S
ho

rt
 S

en
so

ry
 P

ro
fil

e 
(M

cI
nt

os
h 

et
 a

l. 
19

99
)

2.
 C

hi
ld

re
n’

s a
ss

es
sm

en
t o

f 
pa

rt
ici

pa
tio

n 
an

d 
en

jo
ym

en
t 

(C
AP

E)
 (K

in
g 

et
 a

l. 
20

04
)

Tw
en

ty
-fo

ur
 in

di
vi

du
al

s 
(1

2 
ch

ild
re

n 
w

ith
 a

 se
n-

so
ry

 p
ro

ce
ss

in
g 

di
so

rd
er

 
an

d 
12

 ty
pi

ca
lly

 ch
ild

re
n)

 
ag

ed
 6

 to
 9

 y
ea

rs
 o

ld
.

Th
e 

re
su

lts
 s

ho
w

ed
 t

ha
t 

th
e 

tw
o 

gr
ou

ps
 o

f p
ar

tic
ip

an
ts

 h
ad

 s
im

ila
r 

pa
t-

te
rn

s 
re

ga
rd

in
g 

th
e 

pr
io

rit
y 

of
 a

ct
iv

iti
es

 a
nd

 le
isu

re
. H

ow
ev

er
, s

ig
ni

fic
an

t 
di

ffe
re

nc
es

 w
er

e 
ob

se
rv

ed
 in

 th
e 

in
te

ns
ity

 a
nd

 e
nj

oy
m

en
t o

f p
ar

tic
ip

at
io

n 
an

d 
so

cia
l n

et
w

or
ks

.
In

 g
en

er
al

, c
hi

ld
re

n 
w

ith
 se

ns
or

y 
pr

oc
es

sin
g 

di
so

rd
er

s e
nj

oy
ed

 le
ss

 p
ar

tic
i-

pa
tio

n 
in

 a
ct

iv
iti

es
 th

an
 ty

pi
ca

l p
ee

rs
 d

id
.

Th
e 

tw
o 

gr
ou

ps
 h

ad
 id

en
tic

al
 ch

ar
ac

te
ris

tic
s i

n 
th

e 
su

bs
ca

le
s o

f “
di

ve
rs

ity
”, 

“w
he

re
”, 

an
d 

“p
le

as
ur

e”
 (P

>0
.0

5)
. H

ow
ev

er
, t

he
y 

w
er

e 
sig

ni
fic

an
tly

 d
iff

er
-

en
t i

n 
th

e 
su

bs
ca

le
s o

f “
in

te
ns

ity
” 

an
d 

“w
ith

 w
ho

m
”, 

w
ith

 re
po

rt
ed

 P
 v

al
-

ue
s o

f 0
.0

3 
an

d 
0.

05
, r

es
pe

ct
iv

el
y.

Ty
pi

ca
l c

hi
ld

re
n 

ha
d 

m
or

e 
di

ve
rs

e 
so

cia
l n

et
w

or
ks

 fo
r t

he
ir 

so
cia

l a
ct

iv
iti

es
 

th
an

 ch
ild

re
n 

w
ith

 se
ns

or
y 

pr
oc

es
sin

g 
di

so
rd

er
s d

id
.

 O
nl

y 
w

hi
te

 b
oy

s w
ith

 
re

st
ric

te
d 

so
cio

ec
on

om
ic

 
di

ve
rs

iti
es

 w
er

e 
ex

am
in

ed
. 

Mirzakhani Araghi N, et al..Relationship Between Sensory Processing and Leisure and play Participation. IRJ. 2023; 21(1):17-38

http://irj.uswr.ac.ir/


22

I ranian R ehabilitation JournalMarch 2023, Volume 21, Number 1

St
ud

ie
s a

nd
 T

he
ir 

St
ag

es
Co

un
tr

y/
Ty

pe
 o

f S
tu

dy
/

In
st

ru
m

en
ts

Ch
ar

ac
te

ris
tic

s o
f 

Sa
m

pl
e

Fi
nd

in
gs

St
ud

y 
Li

m
ita

tio
ns

Co
sb

ey
 e

t a
l. 

20
12

 [2
0]

Le
ve

ls 
2-

3 
of

 N
HM

RC

Th
e 

US
A

Ca
se

-c
on

tr
ol

 S
tu

dy
1.

 S
ho

rt
 S

en
so

ry
 P

ro
fil

e 
(M

cI
nt

os
h 

et
 a

l. 
19

99
)

2.
 P

la
yg

ro
un

d 
O

bs
er

va
tio

n 
Fo

rm
s

Tw
el

ve
 in

di
vi

du
al

s w
ith

 a
 

se
ns

or
y 

pr
oc

es
sin

g 
di

so
r-

de
r (

SP
D)

 a
nd

 1
2 

ty
pi

ca
lly

 
de

ve
lo

pi
ng

 ch
ild

re
n 

w
er

e 
se

le
ct

ed
.

 T
he

 m
ea

n 
ag

e 
of

 th
e 

su
bj

ec
ts

 in
 th

e 
st

ud
y 

gr
ou

p 
an

d 
th

e 
ty

pi
ca

lly
-

de
ve

lo
pi

ng
 p

ee
r g

ro
up

 
w

as
 7

 y
ea

rs
 a

nd
 1

1 
m

on
th

s a
nd

 8
 y

ea
rs

 a
nd

 0
 

m
on

th
s, 

re
sp

ec
tiv

el
y.

Bo
th

 g
ro

up
s p

re
fe

rr
ed

 to
 p

la
y 

in
 sm

al
l g

ro
up

s a
nd

 w
er

e 
le

ss
 li

ke
ly

 to
 in

te
r-

ac
t w

ith
 a

du
lts

 in
 b

ot
h 

gr
ou

ps
 o

f c
hi

ld
re

n.
Bo

th
 g

ro
up

s w
er

e 
no

t a
gg

re
ss

iv
e,

 b
ut

 su
bj

ec
ts

 in
 th

e 
SP

D 
gr

ou
p 

w
er

e 
m

or
e 

ag
gr

es
siv

e 
th

an
 th

ei
r t

yp
ica

l p
ee

rs
.

Bo
th

 g
ro

up
s p

re
fe

rr
ed

 p
la

ys
 to

 n
on

-p
la

yf
ul

 b
eh

av
io

rs
 (s

uc
h 

as
 d

isc
us

sio
n)

, 
an

d 
th

ei
r p

la
y 

w
as

 m
ai

nl
y 

re
gu

la
r. 

Al
so

, b
ot

h 
gr

ou
ps

 o
f c

hi
ld

re
n 

de
di

ca
te

d 
m

os
t o

f t
he

ir 
tim

e 
to

 p
ar

tic
ip

at
or

y 
ga

m
es

.
In

 b
ot

h 
gr

ou
ps

 o
f p

ar
tic

ip
an

ts
, t

he
 p

er
ce

nt
ag

e 
of

 h
ig

h-
le

ve
l s

oc
ia

l b
eh

av
-

io
rs

 w
as

 s
ig

ni
fic

an
tly

 h
ig

he
r t

ha
n 

th
at

 o
f l

ow
-le

ve
l s

oc
ia

l o
r a

nt
iso

cia
l b

e-
ha

vi
or

s.
In

 4
8 

ob
se

rv
at

io
n 

se
ss

io
ns

, t
he

 c
on

fli
ct

 d
ur

in
g 

pa
rt

ici
pa

tio
n 

w
as

 o
nl

y 
ob

-
se

rv
ed

 in
 1

4 
se

ss
io

ns
 in

 c
hi

ld
re

n 
w

ith
 S

PD
, b

ut
 fo

r t
yp

ica
l p

ee
rs

, c
on

fli
ct

s 
w

er
e 

ob
se

rv
ed

 in
 o

nl
y 

fiv
e 

se
ss

io
ns

. 
In

cid
en

ce
 o

f C
on

fli
ct

:
Du

rin
g 

th
e 

ob
se

rv
at

io
ns

, c
hi

ld
re

n 
w

ith
 SP

D 
(n

=8
) w

er
e 

m
or

e 
lik

el
y t

o 
ex

pe
-

rie
nc

e 
co

nf
lic

t t
ha

n 
th

ei
r t

yp
ica

l p
ee

rs
 (n

=5
), 

an
d 

th
ey

 p
re

fe
rr

ed
 to

 e
ng

ag
e 

in
 m

or
e 

th
an

 o
ne

 o
bs

er
va

tio
n 

se
ss

io
n.

Am
on

g 
ch

ild
re

n 
w

ith
 S

PD
, 4

 re
po

rt
ed

 co
nf

lic
ts

 in
 a

t l
ea

st
 h

al
f o

f t
he

 o
bs

er
-

va
tio

n 
se

ss
io

ns
. B

es
id

es
, c

hi
ld

re
n 

w
ith

 SP
D 

(n
=1

1)
, u

nl
ike

 th
ei

r p
ee

rs
 (n

=1
), 

w
er

e 
re

lu
ct

an
t t

o 
ap

ol
og

ize
 fo

r t
he

ir 
m

ist
ak

es
.

Ac
ce

ss
 to

 g
am

e 
op

po
rt

un
iti

es
:

Al
l c

hi
ld

re
n 

in
 th

e 
st

ud
y 

w
er

e 
se

ar
ch

ed
 a

s p
la

ym
at

es
 in

 a
t l

ea
st

 tw
o 

of
 th

e 
fo

ur
 s

es
sio

ns
, b

ut
 o

nl
y 

th
re

e 
ch

ild
re

n 
w

ith
 S

PD
 w

er
e 

se
ar

ch
ed

 a
s 

pl
ay

-
m

at
es

 in
 e

ac
h 

of
 th

e 
fo

ur
 o

bs
er

va
tio

n 
se

ss
io

ns
, a

s 
op

po
se

d 
to

 9
 c

hi
ld

re
n 

in
 h

ea
lth

y 
pe

er
s.

Fi
na

lly
, t

he
 tw

o 
gr

ou
ps

 w
er

e 
di

ffe
re

nt
 in

 te
rm

s o
f r

es
po

ns
e 

to
 so

cia
l c

ue
s, 

in
clu

di
ng

 b
eh

av
io

rs
 li

ke
 fa

ilu
re

 to
 re

sp
on

d 
to

 v
er

ba
l a

nd
 n

on
ve

rb
al

 c
om

-
m

un
ica

tio
n,

 w
hi

ch
 in

di
ca

te
 th

e 
bo

re
do

m
 o

r a
nn

oy
an

ce
 o

f o
th

er
 c

hi
ld

re
n,

 
or

 th
e 

fa
ct

 th
at

 s
us

ta
in

ed
 s

oc
ia

l i
nt

er
ac

tio
n 

w
he

n 
ot

he
r c

hi
ld

re
n 

se
em

 to
 

be
 u

ni
nt

er
es

te
d 

in
 th

e 
in

te
ra

ct
io

n 
(e

.g
. w

he
n 

a 
ch

ild
 ru

ns
 a

w
ay

, t
he

y i
gn

or
e 

an
ot

he
r c

hi
ld

 w
ith

 S
PD

 o
r p

ay
s a

tte
nt

io
n 

to
 o

th
er

 ch
ild

re
n)

.
Se

ve
n 

ch
ild

re
n 

w
ith

 SP
D 

di
d 

no
t r

es
po

nd
 to

 so
cia

l s
ym

pt
om

s i
n 

at
 le

as
t o

ne
 

of
 th

e 
fo

ur
 o

bs
er

va
tio

n 
se

ss
io

ns
, w

hi
ch

 w
as

 o
bs

er
ve

d 
in

 o
nl

y t
w

o 
de

ve
lo

p-
m

en
ta

lly
 h

ea
lth

y 
ch

ild
re

n.
Ge

ne
ra

lly
, t

he
 tw

o 
gr

ou
ps

 h
ad

 id
en

tif
ie

d 
th

e 
pl

ay
 p

at
te

rn
. H

ow
ev

er
, c

on
-

fli
ct

, s
oc

ia
l p

la
y, 

ac
ce

ss
 to

 g
am

in
g 

op
po

rt
un

iti
es

, a
nd

 a
w

ar
en

es
s 

of
 s

oc
ia

l 
cu

es
 d

iff
er

ed
.

1.
 T

he
 st

ud
y 

w
as

 li
m

ite
d 

to
 th

e 
pl

ay
gr

ou
nd

 (l
ac

k 
of

 
en

vi
ro

nm
en

ta
l d

iv
er

sit
y)

2.
 T

hi
s s

tu
dy

 in
clu

de
s a

 sm
al

l 
sa

m
pl

e 
an

d 
is 

de
m

og
ra

ph
i-

ca
lly

 h
om

og
en

eo
us

.
3.

 M
os

t c
hi

ld
re

n 
ha

d 
se

ns
or

y-
se

ek
in

g 
pr

ef
er

en
ce

s;
 

th
er

ef
or

e,
 th

e 
re

su
lts

 ca
nn

ot
 

be
 g

en
er

al
ize

d 
to

 o
th

er
 p

at
-

te
rn

s o
f S

PD
.

Lo
h 

et
 a

l. 
20

20
 [1

8]
Le

ve
ls 

2-
3 

of
 N

HM
RC

M
al

ay
sia

Ca
se

-c
on

tr
ol

 st
ud

y
1.

 S
ho

rt
 S

en
so

ry
 P

ro
fil

e 
Te

st
 

(M
cI

nt
os

h 
et

 a
l. 

19
99

)
2.

 P
ar

tic
ip

at
io

n 
in

 ch
ild

ho
od

 
O

cc
up

at
io

n 
(P

IC
O

-Q
 se

co
nd

 
ed

iti
on

)

O
ne

 h
un

dr
ed

 a
nd

 e
ig

ht
y-

six
 p

ar
en

ts
 o

f c
hi

ld
re

n 
w

ith
 A

SD
 a

nd
 ty

pi
ca

l 
ch

ild
re

n 
(9

3 
ch

ild
re

n 
an

d 
93

 ch
ild

re
n 

ag
ed

 1
0-

6 
ye

ar
s)

 p
ar

tic
ip

at
ed

, o
f 

w
hi

ch
 7

2 
ch

ild
re

n 
w

ith
 

au
tis

m
 w

er
e 

bo
ys

.

Ch
ild

re
n 

w
ith

 A
SD

 h
ad

 m
or

e 
(a

) s
en

so
ry

 p
ro

ce
ss

in
g 

pr
ob

le
m

s a
nd

 (b
) w

er
e 

le
ss

 li
ke

ly
 to

 p
ar

tic
ip

at
e 

in
 c

hi
ld

re
n’

s 
ac

tiv
iti

es
 (e

xc
ep

t f
or

 e
ss

en
tia

l a
ct

iv
i-

tie
s s

uc
h 

as
 e

at
in

g 
an

d 
sle

ep
in

g)
 co

m
pa

re
d 

to
 th

e 
ty

pi
ca

l g
ro

up
. 

In
 ch

ild
re

n 
w

ith
 A

SD
, a

 si
gn

ifi
ca

nt
 a

ss
oc

ia
tio

n 
w

as
 o

bs
er

ve
d 

be
tw

ee
n 

se
n-

so
ry

 p
ro

ce
ss

in
g 

an
d 

pa
rt

ici
pa

tio
n 

in
 c

hi
ld

ho
od

 o
cc

up
at

io
ns

. M
or

e 
pr

ob
-

le
m

s 
in

 s
en

so
ry

 p
ro

ce
ss

in
g 

w
er

e 
as

so
cia

te
d 

w
ith

 g
re

at
er

 p
ar

tic
ip

at
io

n 
pr

ob
le

m
s. 

Th
e 

au
di

to
ry

 fi
lte

r 
w

as
 t

he
 o

nl
y 

co
m

po
ne

nt
 o

f S
SP

-M
 s

ig
ni

fi-
ca

nt
ly

 a
ss

oc
ia

te
d 

w
ith

 a
ll t

hr
ee

 co
m

po
ne

nt
s o

f P
IC

O
-2

 (p
ar

tic
ip

at
io

n 
pr

ob
-

le
m

, f
re

qu
en

cy
, a

nd
 e

nj
oy

m
en

t).

Us
in

g 
a 

lo
ca

l s
am

pl
e 

an
d 

re
ly

in
g 

on
 p

ar
en

ta
l r

ep
or

tin
g.

 

Mirzakhani Araghi N, et al..Relationship Between Sensory Processing and Leisure and play Participation. IRJ. 2023; 21(1):17-38

http://irj.uswr.ac.ir/


23

I ranian R ehabilitation Journal March 2023, Volume 21, Number 1

St
ud

ie
s a

nd
 T

he
ir 

St
ag

es
Co

un
tr

y/
Ty

pe
 o

f S
tu

dy
/

In
st

ru
m

en
ts

Ch
ar

ac
te

ris
tic

s o
f 

Sa
m

pl
e

Fi
nd

in
gs

St
ud

y 
Li

m
ita

tio
ns

Re
yn

ol
ds

 e
t a

l. 
20

11
 [1

6]
Le

ve
ls 

2-
3 

of
 N

HM
RC

Th
e 

US
A

Ca
se

-c
on

tr
ol

 st
ud

y
1.

 C
hi

ld
 B

eh
av

io
r C

he
ck

lis
t: 

Co
m

pe
te

nc
e 

Sc
al

es
2.

 S
en

so
ry

 P
ro

fil
e

In
 th

is 
st

ud
y, 

27
 ch

ild
re

n 
w

ith
 h

ig
h-

fu
nc

tio
n 

au
tis

m
 

ag
ed

 6
-1

2 
ye

ar
s w

er
e 

in
 th

e 
st

ud
y 

gr
ou

p,
 a

nd
 

28
 ty

pi
ca

lly
 d

ev
el

op
ed

 
ch

ild
re

n 
ag

ed
 6

-1
2 

w
er

e 
in

 th
e 

co
nt

ro
l g

ro
up

Bo
th

 g
ro

up
s w

er
e 

di
ffe

re
nt

 w
ith

 re
sp

ec
t t

o 
th

e 
se

ns
or

y 
re

sp
on

se
. A

cc
or

d-
in

g 
to

 th
e 

se
ns

or
y 

pr
of

ile
 te

st
, l

ow
 s

en
so

ry
 re

gi
st

ra
tio

n,
 s

en
so

ry
 s

ee
ki

ng
, 

se
ns

or
y 

se
ns

iti
vi

ty
, a

nd
 s

en
so

ry
 a

vo
id

an
ce

 w
er

e 
gr

ea
te

r 
in

 c
hi

ld
re

n 
w

ith
 

au
tis

m
 th

an
 in

 o
th

er
s.

In
 th

is 
st

ud
y, 

ch
ild

re
n 

w
ith

 a
ut

ism
 w

er
e 

m
or

e 
in

vo
lv

ed
 in

 v
id

eo
 g

am
es

, c
ar

 
ga

m
es

, a
nd

 re
ad

in
g/

bo
ok

 g
am

es
 b

ut
 le

ss
 e

ng
ag

ed
 in

 sh
ow

 a
ct

iv
iti

es
, p

la
y-

in
g 

w
ith

 d
ol

ls 
or

 a
ct

io
n 

fig
ur

es
, a

nd
 h

an
di

cr
af

ts
.

In
 g

en
er

al
, c

hi
ld

re
n 

w
ith

 a
ut

ism
 w

er
e 

no
t a

s i
nv

ol
ve

d 
in

 h
ou

se
ho

ld
 ch

or
es

, 
pa

rt
icu

la
rly

 in
 t

he
 k

itc
he

n 
an

d 
fo

od
 p

re
pa

ra
tio

n.
 T

he
y 

al
so

 p
re

fe
rr

ed
 t

o 
av

oi
d 

ac
tiv

iti
es

 su
ch

 a
s b

ab
ys

itt
in

g,
 p

et
 ca

re
, a

nd
 g

en
er

al
 cl

ea
ni

ng
.

In
 a

 c
he

ck
lis

t o
f c

hi
ld

 b
eh

av
io

rs
, c

om
pe

te
nc

e 
is 

as
se

ss
ed

 in
 th

re
e 

ar
ea

s:
 

pa
rt

ici
pa

tio
n 

in
 a

ct
iv

iti
es

, s
oc

ia
l s

ki
lls

, a
nd

 sc
ho

ol
 co

m
pe

te
nc

e.
St

at
ist

ica
l a

na
ly

se
s r

ev
ea

le
d 

sig
ni

fic
an

t d
iff

er
en

ce
s b

et
w

ee
n 

ch
ild

re
n 

in
 d

if-
fe

re
nt

 a
re

as
 o

f c
om

pe
te

nc
y:

Ch
ild

re
n 

w
ith

 h
ig

h 
se

ns
or

y 
se

ns
iti

vi
ty

 w
er

e 
le

ss
 a

ct
iv

e 
th

an
 th

os
e 

w
ith

 lo
w

 
se

ns
or

y 
se

ns
iti

vi
ty

. L
ike

w
ise

, c
hi

ld
re

n 
w

ith
 h

ig
h 

se
ns

or
y 

av
oi

da
nc

e 
w

er
e 

sig
ni

fic
an

tly
 le

ss
 li

ke
ly

 to
 b

e 
en

ga
ge

d 
th

an
 th

os
e 

w
ith

 lo
w

 s
en

so
ry

 a
vo

id
-

an
ce

.
As

 r
eg

ar
ds

 s
oc

ia
l c

om
pe

te
nc

e,
 c

hi
ld

re
n 

w
ith

 g
re

at
er

 s
en

so
ry

 s
en

sit
iv

ity
 

ha
d 

sig
ni

fic
an

tly
 lo

w
er

 sc
or

es
 th

an
 th

os
e 

w
ith

 lo
w

er
 se

ns
or

y 
se

ns
iti

vi
ty

 o
r 

sim
ila

r.
Th

is 
ge

ne
ra

l p
at

te
rn

 a
lso

 a
pp

lie
s 

to
 s

ch
oo

l c
om

pe
te

nc
e.

 C
hi

ld
re

n 
w

ith
 

hi
gh

er
 se

ns
or

y s
en

sit
iv

ity
 ga

in
ed

 si
gn

ifi
ca

nt
ly

 lo
w

er
 sc

or
es

 th
an

 th
os

e 
w

ith
 

lo
w

 o
r s

im
ila

r s
en

so
ry

 se
ns

iti
vi

ty
. M

or
eo

ve
r, 

ch
ild

re
n 

w
ith

 g
re

at
er

 se
ns

or
y 

av
oi

da
nc

e 
ga

in
ed

 a
 lo

w
er

 s
co

re
 o

n 
sc

ho
ol

 c
om

pe
te

nc
y 

th
an

 t
ho

se
 w

ith
 

lo
w

er
 o

r c
om

pa
ra

bl
e 

se
ns

or
y 

av
oi

da
nc

e.
 

In
 c

on
clu

sio
n,

 in
 a

ll 
of

 th
es

e 
co

m
pa

ris
on

s, 
ch

ild
re

n 
w

ith
 g

re
at

er
 s

en
so

ry
 

be
ha

vi
or

s d
isp

la
ye

d 
lo

w
er

 le
ve

ls 
of

 co
m

pe
te

nc
e.

1.
 S

m
al

l s
am

pl
e 

siz
e

2.
 D

om
in

an
ce

 o
f m

al
e 

su
b-

je
ct

s i
n 

th
e 

ty
pi

ca
l c

as
es

3.
 A

 si
gn

ifi
ca

nt
 co

gn
iti

ve
 d

if-
fe

re
nc

e 
ex

ist
ed

 b
et

w
ee

n 
th

e 
st

ud
y 

gr
ou

p 
an

d 
th

e 
he

al
th

y 
gr

ou
p

4.
 S

en
so

ry
 p

ro
fil

e 
te

st
s 

ca
n 

be
 u

se
d 

fo
r c

hi
ld

re
n 

3-
10

 y
ea

rs
 o

ld
. T

hi
s s

tu
dy

 
w

as
 u

se
d 

fo
r 1

2 
ye

ar
s o

ld
 

ch
ild

re
n.

 H
ow

ev
er

, a
cc

or
di

ng
 

to
 th

e 
au

th
or

s o
f t

hi
s s

tu
dy

, 
as

 n
ot

ed
 in

 p
re

vi
ou

s a
rt

icl
es

, 
th

e 
se

ns
or

y 
pr

of
ile

 te
st

 w
as

 
us

ed
 in

 th
is 

ag
e 

ra
ng

e.

Ku
ha

ne
ck

 &
 B

rit
ne

r 2
01

3 
[1

4]
Le

ve
l 4

 o
f N

HM
RC

Th
e 

US
A

Cr
os

s-
se

ct
io

na
l s

tu
dy

 a
nd

 u
se

 
of

 th
e 

St
ru

ct
ur

al
 E

qu
at

io
n 

M
od

el
1.

 S
en

so
ry

 P
ro

ce
ss

in
g 

M
ea

-
su

re
 (S

PM
) (

Pa
rh

am
, E

ck
er

, 
M

ill
er

-K
uh

an
ec

k,
 H

en
ry

, &
 

Gl
en

no
n,

 2
00

6)
2.

 S
en

so
ry

 P
ro

ce
ss

in
g 

M
ea

su
re

-P
re

sc
ho

ol
(M

ill
er

-K
uh

an
ec

k,
 E

ck
er

, 
Pa

rh
am

, H
en

ry
, &

 G
le

nn
on

, 
20

10
)

O
ne

 h
un

dr
ed

 a
nd

 e
ig

ht
 

sc
ho

ol
-a

ge
 ch

ild
re

n 
w

ith
 

au
tis

m
 a

nd
 5

5 
ch

ild
re

n 
w

ith
 a

ut
ism

 a
ge

d 
2 

to
 5

 
ye

ar
s

Th
e 

di
re

ct
 a

nd
 in

di
re

ct
 re

la
tio

ns
hi

ps
 b

et
w

ee
n 

se
ns

or
y 

pr
oc

es
sin

g 
an

d 
so

-
cia

l p
la

y 
w

er
e 

in
ve

st
ig

at
ed

 u
sin

g 
st

ru
ct

ur
al

 e
qu

at
io

n 
m

od
el

in
g.

 T
he

 t
w

o 
qu

es
tio

nn
ai

re
 su

bs
ca

le
s u

se
d 

in
 th

is 
st

ud
y w

er
e 

ga
m

e 
pe

rfo
rm

an
ce

, v
isi

on
, 

to
uc

h,
 p

ro
pr

io
ce

pt
io

n,
 b

al
an

ce
, a

nd
 p

ra
xis

. B
as

ed
 o

n 
th

e 
st

at
ist

ica
l a

na
ly

sis
 

fin
di

ng
s, 

a 
sig

ni
fic

an
t r

el
at

io
ns

hi
p 

w
as

 fo
un

d 
be

tw
ee

n 
th

e 
fu

nc
tio

ns
 o

f t
he

 
se

ns
or

y 
sy

st
em

 a
nd

 p
la

ye
d 

in
 co

m
bi

na
tio

n 
w

ith
 p

ra
xis

.

Pr
el

im
in

ar
y 

ev
id

en
ce

 o
f t

he
 

as
so

cia
tio

n 
be

tw
ee

n 
th

e 
fu

nc
tio

ns
 o

f t
he

 se
ns

or
y 

sy
st

em
 a

nd
 so

cia
l p

la
y 

in
 

co
m

bi
na

tio
n 

w
ith

 p
ra

xis
 w

as
 

pr
es

en
te

d 
w

ith
ou

t u
sin

g 
a 

se
pa

ra
te

 p
la

y 
ev

al
ua

tio
n 

to
ol

. I
n 

ad
di

tio
n,

 th
e 

se
ns

or
y 

pr
oc

es
sin

g 
as

se
ss

m
en

t t
oo

l 
in

 th
is 

st
ud

y 
di

d 
no

t i
nc

lu
de

 
se

ns
or

y 
pr

oc
es

sin
g 

di
so

rd
er

s 
su

ch
 a

s h
yp

er
se

ns
iti

vi
ty

, 
se

ns
or

y 
av

oi
da

nc
e,

 e
tc

.

Mirzakhani Araghi N, et al..Relationship Between Sensory Processing and Leisure and play Participation. IRJ. 2023; 21(1):17-38

http://irj.uswr.ac.ir/


24

I ranian R ehabilitation JournalMarch 2023, Volume 21, Number 1

St
ud

ie
s a

nd
 T

he
ir 

St
ag

es
Co

un
tr

y/
Ty

pe
 o

f S
tu

dy
/

In
st

ru
m

en
ts

Ch
ar

ac
te

ris
tic

s o
f 

Sa
m

pl
e

Fi
nd

in
gs

St
ud

y 
Li

m
ita

tio
ns

W
at

ts
 e

t a
l. 

20
14

 [3
]

Le
ve

l 6
 o

f N
HM

RC

Au
st

ra
lia

Sy
st

em
at

ic 
Re

vi
ew

Us
e 

th
e 

PR
IS

M
A 

(T
he

 
Pr

ef
er

re
d 

Re
po

rt
in

g 
Ite

m
s 

fo
r S

ys
te

m
at

ic 
re

vi
ew

s a
nd

 
M

et
a-

An
al

ys
es

) g
ui

de

In
 th

is 
st

ud
y, 

ac
ad

em
ic

 
da

ta
ba

se
s w

er
e 

so
ug

ht
 

by
 th

e 
ke

yw
or

ds
 o

f 
ga

m
e,

 le
isu

re
, s

en
so

ry
 

pr
oc

es
sin

g,
 a

nd
 se

ns
or

y 
in

te
gr

at
io

n 
fro

m
 1

99
0 

to
 2

01
2.

 O
ut

 o
f 6

23
0 

ar
tic

le
s i

de
nt

ifi
ed

, 3
5 

ha
d 

fu
ll-

te
xt

 a
cc

es
s, 

of
 w

hi
ch

 
ei

gh
t m

et
 th

e 
in

clu
sio

n 
cr

ite
ria

.

Al
l 8

 s
tu

di
es

 w
er

e 
pe

rfo
rm

ed
 in

 th
e 

Un
ite

d 
St

at
es

. I
na

de
qu

at
e 

ev
id

en
ce

 
ha

s b
ee

n 
pr

ov
id

ed
 fo

r t
he

 a
ss

oc
ia

tio
n 

be
tw

ee
n 

pl
ay

 a
nd

 se
ns

or
y 

pr
oc

es
s-

in
g,

 m
ai

nl
y 

in
 ca

se
 st

ud
ie

s a
nd

 co
ho

rt
 st

ud
ie

s.
O

ne
 o

f t
he

 m
os

t i
m

po
rt

an
t f

in
di

ng
s o

f t
hi

s s
ys

te
m

at
ic 

re
vi

ew
 w

as
 th

at
 th

e 
pl

ay
 d

es
ire

s o
f c

hi
ld

re
n 

ar
e 

af
fe

ct
ed

 b
y 

th
ei

r s
en

so
ry

 d
es

ire
s (

M
isc

he
 La

w
-

so
n 

&
 D

un
n,

 2
00

8;
 W

el
te

rs
-D

av
is 

&
 M

isc
he

 La
w

so
n,

 2
01

1)
.

Ch
ild

re
n 

w
ith

 se
ns

or
y 

se
ek

in
g 

lo
ok

 fo
r t

oy
s t

ha
t m

ee
t t

he
ir 

se
ns

or
y 

ne
ed

s, 
in

clu
di

ng
 c

re
at

iv
e 

ar
t t

oy
s 

or
 s

tr
uc

tu
ra

l b
lo

ck
s 

th
at

 th
ey

 c
an

 d
isa

ss
em

bl
e 

(M
isc

he
 La

w
so

n 
an

d 
Du

nn
, 2

00
8)

.
Pa

re
nt

s 
ch

oo
se

 to
ys

 a
nd

 g
am

es
 th

at
 a

re
 c

on
sis

te
nt

 w
ith

 th
ei

r p
la

y 
pr

ef
er

-
en

ce
s a

nd
 se

ns
or

y 
pr

oc
es

sin
g 

an
d 

th
er

ef
or

e 
ha

ve
 a

 b
ea

rin
g 

on
 th

ei
r c

hi
ld

’s 
pr

ef
er

en
ce

s (
W

el
te

rs
-D

av
is 

an
d 

M
isc

he
 La

w
so

n,
 2

01
1)

.

1.
 T

hi
s s

tu
dy

 co
ve

re
d 

pa
pe

rs
 

pu
bl

ish
ed

 in
 E

ng
lis

h 
w

ith
 fu

ll 
te

xt
 a

va
ila

bl
e.

2.
 In

 th
is 

re
se

ar
ch

, p
la

y 
w

as
 

de
fin

ed
 a

s p
la

y 
w

ith
 to

ys
, a

s 
w

el
l a

s a
ct

iv
e 

an
d 

un
fo

rc
ed

 
en

ga
ge

m
en

t o
f c

hi
ld

re
n.

 
Th

er
e 

is,
 h

ow
ev

er
, a

 w
id

e 
ra

ng
e 

of
 g

am
e 

de
fin

iti
on

s 
th

at
 ca

n 
ch

an
ge

 th
e 

in
clu

sio
n 

cr
ite

ria
 fo

r f
ut

ur
e 

st
ud

ie
s.

Lit
tle

 e
t a

l. 
20

15
 [1

7]
Le

ve
l 4

 o
f N

HM
RC

Th
e 

US
A

Cr
os

s-
se

ct
io

na
l s

tu
dy

 
1.

 H
om

e 
an

d 
Co

m
m

un
ity

 A
c-

tiv
iti

es
 S

ca
le

 (H
CA

S;
 A

da
pt

ed
 

fro
m

 D
un

st
 e

t a
l. 

20
00

)
2.

 S
en

so
ry

 E
xp

er
ie

nc
es

 Q
ue

s-
tio

nn
ai

re
 V

er
sio

n 
3.

0 
(S

EQ
 

3.
0;

 B
ar

an
ek

 2
00

9)
3.

 S
oc

ia
l R

es
po

ns
iv

en
es

s 
Sc

al
e 

(S
RS

; C
on

st
an

tin
o

an
d 

Gr
ub

er
 2

00
5a

, b
)

4.
 V

in
el

an
d 

Ad
ap

tiv
e 

Be
ha

v-
io

r S
ca

le
s-

II 
(V

AB
S-

2;
 S

pa
rr

ow
 

et
 a

l. 
20

05
)

Th
is 

st
ud

y 
co

ns
ist

s o
f 

su
rv

ey
 re

sp
on

se
s f

ro
m

 
67

4 
ca

re
gi

ve
rs

 o
f c

hi
ld

re
n 

w
ith

 a
ut

ism
 a

ge
d 

5-
12

 
ye

ar
s.

w
Se

ns
or

y 
hy

pe
rs

en
sit

iv
ity

 h
ar

m
s 

ne
ig

hb
or

ho
od

-s
oc

ia
l a

ct
iv

iti
es

 (a
da

pt
ed

 
fro

m
 th

e 
Ho

m
e 

an
d 

Co
m

m
un

ity
 A

ct
iv

iti
es

 S
ca

le
).

Al
so

, c
hi

ld
re

n 
w

ith
 h

ig
he

r 
sc

or
es

 in
 s

en
so

ry
 h

yp
er

-re
sp

on
siv

en
es

s 
w

er
e 

le
ss

 li
ke

ly
 to

 in
vo

lv
e 

in
 c

om
m

un
ity

 a
ct

iv
iti

es
, r

ou
tin

e 
ta

sk
s, 

an
d 

ne
ig

hb
or

-
ho

od
-s

oc
ia

l a
ct

iv
iti

es
 th

an
 in

 o
ut

do
or

 a
ct

iv
iti

es
.

O
n 

th
e 

ot
he

r h
an

d,
 c

hi
ld

re
n 

w
ith

 h
ig

he
r s

co
re

s 
in

 s
en

so
ry

 a
nd

 lo
w

er
 re

-
sp

on
siv

en
es

s 
w

er
e 

m
or

e 
lik

el
y 

to
 e

ng
ag

e 
in

 c
om

m
un

ity
 a

nd
 n

ei
gh

bo
r-

ho
od

-b
as

ed
 a

ct
iv

iti
es

.
Fi

na
lly

, c
hi

ld
re

n 
w

ith
 h

ig
h 

se
ns

or
y 

in
te

re
st

 sc
or

es
, r

ep
et

iti
on

, a
nd

 se
ns

or
y 

se
ek

in
g 

w
er

e 
m

or
e 

lik
el

y 
to

 p
ar

tic
ip

at
e 

in
 p

ar
en

t-c
hi

ld
 re

pe
tit

iv
e 

ac
tiv

iti
es

 
th

an
 o

ut
do

or
 o

ne
s.

Lim
iti

ng
 to

 a
 ti

m
e.

Ism
ae

l e
t a

l. 
20

15
 [2

5]
Le

ve
l 4

 o
f N

HM
RC

Th
e 

US
A

Cr
os

s-
se

ct
io

na
l s

tu
dy

 
1.

 C
hi

ld
re

n’
s a

ss
es

sm
en

t o
f 

pa
rt

ici
pa

tio
n 

an
d 

en
jo

ym
en

t 
(C

AP
E;

 K
in

g 
et

 a
l. 

20
04

)
2.

 P
re

fe
re

nc
e 

fo
r A

ct
iv

iti
es

 
of

 C
hi

ld
re

n 
(P

AC
) (

Ki
ng

 e
t a

l. 
20

04
)

3.
 S

en
so

ry
 P

ro
fil

e 
Te

st
 (D

un
n 

19
99

)
4.

 A
do

le
sc

en
t/

Ad
ul

t S
en

so
ry

 
Pr

of
ile

 (A
AS

P;
 C

. B
ro

w
n 

&
 

Du
nn

, 2
00

2)

Th
e 

sa
m

pl
e 

in
clu

de
d 

91
 

ty
pi

ca
l c

hi
ld

re
n,

 4
5 

m
al

es
 

an
d 

46
 fe

m
al

es
 a

ge
d 

6-
14

.

Ch
ild

re
n 

w
ith

 d
iv

er
se

 s
en

so
ry

 p
ro

ce
ss

in
g 

pa
tte

rn
s 

en
ga

ge
d 

in
 s

im
ila

r a
nd

 
di

st
in

ct
 a

ct
iv

iti
es

. F
or

 in
st

an
ce

, m
os

t c
hi

ld
re

n 
w

ith
 va

rio
us

 p
at

te
rn

s o
f s

en
-

so
ry

 p
ro

ce
ss

in
g 

w
er

e 
in

te
re

st
ed

 in
 c

ol
or

in
g 

or
 d

ra
w

in
g,

 c
om

pu
te

r g
am

es
, 

an
d 

sig
ht

se
ei

ng
. C

hi
ld

re
n 

w
ith

 se
ns

or
y a

vo
id

an
ce

 h
ad

 a
 h

ig
he

r t
en

de
nc

y t
o 

en
ga

ge
 in

 a
ct

iv
iti

es
 su

ch
 a

s d
oi

ng
 p

uz
zle

s, 
vi

sit
in

g 
pu

bl
ic 

lib
ra

rie
s, 

re
ad

in
g,

 
an

d 
pe

rfo
rm

in
g 

ev
er

yd
ay

 ta
sk

s.
W

at
ch

in
g 

TV
 o

r 
m

ov
ie

s 
w

as
 t

he
 m

os
t 

pr
ef

er
re

d 
ac

tiv
ity

 o
f 

al
l c

hi
ld

re
n,

 
w

he
re

as
 g

ar
de

ni
ng

, f
ish

in
g,

 h
or

se
ba

ck
 ri

di
ng

, a
nd

 p
ar

tic
ip

at
io

n 
in

 s
ch

oo
l 

ac
tiv

iti
es

 w
er

e 
th

e 
ch

ild
re

n’
s l

ea
st

 fa
vo

rit
e 

in
 a

ll 
fo

ur
 se

ns
or

y 
pa

tte
rn

s.
Th

e 
re

su
lts

 o
f t

he
 co

rr
el

at
io

n 
an

al
ys

is 
w

er
e 

as
 fo

llo
w

s:
 L

ow
 re

gi
st

ra
tio

n 
ha

d 
a 

sig
ni

fic
an

t n
eg

at
iv

e 
as

so
cia

tio
n 

w
ith

 p
ar

tic
ip

at
io

n 
di

ve
rs

ity
. 

Se
ns

or
y 

se
ns

iti
vi

ty
 h

ad
 a

 si
gn

ifi
ca

nt
 n

eg
at

iv
e 

as
so

cia
tio

n 
w

ith
 so

cia
l a

ct
iv

i-
tie

s.
Se

ns
or

y 
se

ns
iti

vi
ty

 h
ad

 a
 s

ig
ni

fic
an

t n
eg

at
iv

e 
as

so
cia

tio
n 

w
ith

 s
ki

ll-
ba

se
d 

ac
tiv

iti
es

. 

1.
 T

he
 w

id
e 

va
rie

ty
 o

f 
sa

m
pl

es
 a

nd
 u

ne
ve

n 
di

st
rib

u-
tio

n 
of

 fe
at

ur
e 

sa
m

pl
es

. 
2.

 T
he

 q
ue

st
io

nn
ai

re
s a

do
pt

-
ed

 h
er

e 
lo

ok
ed

 a
t t

he
 e

xt
en

t 
of

 e
ng

ag
em

en
t i

n 
ch

ild
re

n’
s 

ac
tiv

iti
es

 d
ur

in
g 

th
e 

la
st

 fo
ur

 
m

on
th

s.
3.

 S
in

ce
 th

is 
st

ud
y 

w
as

 
co

nd
uc

te
d 

in
 th

e 
M

id
w

es
t, 

ch
ild

re
n’

s p
ar

tic
ip

at
io

n 
m

ig
ht

 h
av

e 
be

en
 a

ffe
ct

ed
 b

y 
cli

m
at

ic 
co

nd
iti

on
s (

e.
g.

 ic
e 

sk
at

in
g,

 sw
im

m
in

g)
.

4.
 S

in
ce

 th
e 

qu
es

tio
nn

ai
re

s 
w

er
e 

le
ng

th
y, 

ch
ild

re
n 

gr
ew

 
tir

ed
 so

m
et

im
es

.

Mirzakhani Araghi N, et al..Relationship Between Sensory Processing and Leisure and play Participation. IRJ. 2023; 21(1):17-38

http://irj.uswr.ac.ir/


25

I ranian R ehabilitation Journal March 2023, Volume 21, Number 1

St
ud

ie
s a

nd
 T

he
ir 

St
ag

es
Co

un
tr

y/
Ty

pe
 o

f S
tu

dy
/

In
st

ru
m

en
ts

Ch
ar

ac
te

ris
tic

s o
f 

Sa
m

pl
e

Fi
nd

in
gs

St
ud

y 
Li

m
ita

tio
ns

Ch
ie

n 
et

 a
l. 

20
16

 [2
1]

Le
ve

ls 
2-

3 
of

 N
HM

RC

Au
st

ra
lia

Ca
se

-c
on

tr
ol

 st
ud

y
1.

 S
ho

rt
 S

en
so

ry
 P

ro
fil

e 
Te

st
 

(M
cI

nt
os

h 
et

 a
l. 

19
99

)
2.

 P
ar

tic
ip

at
io

n 
in

 C
hi

ld
ho

od
 

O
cc

up
at

io
ns

 Q
ue

st
io

nn
ai

re
 

(P
IC

O
-Q

) (
Ba

r-S
ha

lit
a 

et
 a

l. 
20

09
)

Pa
re

nt
s o

f 6
4 

ch
ild

re
n 

(m
ea

n 
ag

e:
 8

 y
ea

rs
 a

nd
 

on
e 

m
on

th
) p

ar
tic

ip
at

ed
; 

36
 ch

ild
re

n 
ha

d 
po

te
nt

ia
l 

se
ns

or
y 

pr
oc

es
sin

g 
di

so
r-

de
r (

29
 m

al
es

, 7
 fe

m
al

es
), 

an
d 

28
 o

f t
he

m
 h

ad
 

no
rm

al
 se

ns
or

y 
pr

oc
es

s-
in

g 
(2

5 
m

al
es

, 3
 fe

m
al

es
), 

no
ne

 o
f w

ho
m

 re
ce

iv
ed

 
a 

di
ag

no
sis

 o
f s

pe
cif

ic
 

di
so

rd
er

 T
he

y 
w

er
e.

Ch
ild

re
n 

w
ith

 p
ot

en
tia

l s
en

so
ry

 p
ro

ce
ss

in
g 

di
so

rd
er

 h
ad

 si
gn

ifi
ca

nt
ly

 h
ig

h-
er

 le
ve

ls 
of

 p
ar

tic
ip

at
io

n 
an

d 
pl

ea
su

re
 th

an
 c

hi
ld

re
n 

w
ith

 n
or

m
al

 s
en

so
ry

 
pr

oc
es

sin
g 

(in
 th

e 
w

ho
le

 sc
al

e 
an

d 
al

l a
re

as
 e

xc
ep

t t
he

 d
ai

ly
 ca

re
 d

om
ai

n)
. 

M
os

t t
yp

es
 o

f s
en

so
ry

 p
ro

ce
ss

in
g 

di
so

rd
er

 h
ad

 a
 lo

w
-to

-m
od

er
at

e 
co

rr
el

a-
tio

n 
w

ith
 o

ne
 o

r m
or

e 
do

m
ai

ns
 o

f t
he

 C
hi

ld
ho

od
 P

ar
tic

ip
at

io
n 

Q
ue

st
io

n-
na

ire
, i

nc
lu

di
ng

 fo
ur

 ty
pe

s 
of

 m
ot

or
 s

en
sit

iv
ity

, s
en

so
ry

 re
sp

on
siv

en
es

s 
/

se
ns

or
y 

se
ek

in
g,

 lo
w

 e
ne

rg
y/

w
ea

kn
es

s, 
an

d 
vi

su
al

/a
ud

ito
ry

 s
en

sit
iv

ity
. I

n 
th

is 
st

ud
y, 

th
ey

 w
er

e 
hy

po
th

es
ize

d 
to

 b
e 

po
sit

iv
el

y 
as

so
cia

te
d 

w
ith

 c
hi

l-
dr

en
’s 

pa
rt

ici
pa

tio
n.

 T
as

te
/O

lfa
ct

or
y 

se
ns

iti
vi

ty
 s

co
re

s 
w

er
e 

un
re

la
te

d 
to

 
an

y P
ar

tic
ip

at
io

n 
in

 C
hi

ld
ho

od
 O

cc
up

at
io

ns
 Q

ue
st

io
nn

ai
re

 (P
IC

O
-Q

) s
co

re
s. 

He
nc

e,
 th

is 
ty

pe
 o

f s
en

so
ry

 p
ro

ce
ss

in
g 

di
so

rd
er

 w
as

 n
ot

 e
nt

er
ed

 in
to

 th
e 

di
m

en
sio

na
l m

ul
tip

le
 re

gr
es

sio
n 

an
al

ys
is 

as
 a

n 
in

de
pe

nd
en

t v
ar

ia
bl

e.
 

Se
ns

or
y 

lo
w

er
 re

sp
on

siv
en

es
s/

se
ns

or
y 

se
ek

in
g 

w
as

 id
en

tif
ie

d 
as

 th
e 

on
ly

 
sig

ni
fic

an
t p

re
di

ct
or

 fo
r d

ay
ca

re
.

Lo
w

 e
ne

rg
y/

w
ea

kn
es

s 
w

as
 id

en
tif

ie
d 

as
 t

he
 o

nl
y 

sig
ni

fic
an

t 
pr

ed
ict

or
 o

f 
th

e 
pa

rt
ici

pa
tio

n 
pl

ea
su

re
 d

om
ai

n,
 b

ut
 n

o 
pr

ed
ict

or
s w

er
e 

fo
un

d 
fo

r r
ou

-
tin

es
 a

nd
 h

ab
its

.
Se

ns
or

y 
re

sp
on

siv
en

es
s/

se
ns

or
y 

se
ek

in
g 

an
d 

vi
su

al
/a

ud
ito

ry
 s

en
sit

iv
ity

 
w

er
e 

tw
o 

pr
ed

ict
or

s f
or

 th
is 

do
m

ai
n.

In
 a

ll 
re

gr
es

sio
n 

m
od

el
s, 

m
ot

or
 se

ns
iti

vi
ty

 w
as

 n
ot

 a
 si

gn
ifi

ca
nt

 p
re

di
ct

or
. 

In
 g

en
er

al
, m

ul
tip

le
 re

gr
es

sio
n 

an
al

ys
is 

re
ve

al
ed

 th
at

 o
nl

y 
th

re
e 

ty
pe

s 
of

 
di

so
rd

er
s 

(lo
w

 s
en

so
ry

 re
sp

on
se

/s
en

so
ry

 s
ee

ki
ng

, l
ow

 e
ne

rg
y/

w
ea

kn
es

s, 
an

d 
vi

su
al

/a
ud

ito
ry

 se
ns

iti
vi

ty
) w

er
e 

sig
ni

fic
an

t p
re

di
ct

or
s f

or
 th

e 
do

m
ai

ns
 

of
 th

e 
Ch

ild
ho

od
 P

ar
tic

ip
at

io
n 

Q
ue

st
io

nn
ai

re
.

Th
e 

re
su

lts
 o

f t
he

 co
rr

el
at

io
n 

an
al

ys
is 

w
er

e 
su

m
m

ar
ize

d 
as

 fo
llo

w
s:

M
ov

em
en

t s
en

sit
iv

ity
 h

ad
 a

 s
ig

ni
fic

an
t p

os
iti

ve
 a

ss
oc

ia
tio

n 
w

ith
 th

e 
le

ve
l 

of
 p

la
y 

an
d 

le
isu

re
 p

ar
tic

ip
at

io
n.

Au
di

to
ry

 fi
lte

rin
g 

is 
sig

ni
fic

an
tly

 p
os

iti
ve

ly
 a

ss
oc

ia
te

d 
w

ith
 th

e 
le

ve
l o

f p
la

y 
an

d 
le

isu
re

 p
ar

tic
ip

at
io

n.
Lo

w
 e

ne
rg

y 
ha

d 
a 

sig
ni

fic
an

t p
os

iti
ve

 a
ss

oc
ia

tio
n 

w
ith

 th
e 

le
ve

l o
f p

la
y 

an
d 

le
isu

re
 p

ar
tic

ip
at

io
n.

M
ov

em
en

t s
en

sit
iv

ity
 h

ad
 a

 si
gn

ifi
ca

nt
 p

os
iti

ve
 a

ss
oc

ia
tio

n 
w

ith
 th

e 
en

jo
y-

m
en

t o
f p

la
y 

an
d 

le
isu

re
 p

ar
tic

ip
at

io
n.

Au
di

to
ry

 fi
lte

rin
g 

ha
d 

a 
sig

ni
fic

an
t p

os
iti

ve
 a

ss
oc

ia
tio

n 
w

ith
 th

e 
en

jo
ym

en
t 

of
 p

la
y 

an
d 

le
isu

re
 p

ar
tic

ip
at

io
n.

Lo
w

 e
ne

rg
y 

ha
d 

a 
sig

ni
fic

an
t p

os
iti

ve
 a

ss
oc

ia
tio

n 
w

ith
 th

e 
en

jo
ym

en
t o

f 
pl

ay
 a

nd
 le

isu
re

 p
ar

tic
ip

at
io

n.
Vi

su
al

 a
nd

 a
ud

ito
ry

 s
en

sit
iv

ity
 h

ad
 a

 s
ig

ni
fic

an
t p

os
iti

ve
 a

ss
oc

ia
tio

n 
w

ith
 

th
e 

en
jo

ym
en

t o
f p

la
y 

an
d 

le
isu

re
 p

ar
tic

ip
at

io
n.

Lo
w

 e
ne

rg
y 

ha
d 

a 
sig

ni
fic

an
t 

po
sit

iv
e 

as
so

cia
tio

n 
w

ith
 t

he
 fr

eq
ue

nc
y 

of
 

pl
ay

 a
nd

 le
isu

re
 p

ar
tic

ip
at

io
n.

Vi
su

al
 a

nd
 a

ud
ito

ry
 s

en
sit

iv
ity

 h
ad

 a
 s

ig
ni

fic
an

t p
os

iti
ve

 a
ss

oc
ia

tio
n 

w
ith

 
th

e 
fre

qu
en

cy
 o

f p
la

y 
an

d 
le

isu
re

 p
ar

tic
ip

at
io

n.

1.
 O

nl
y 

ch
ild

re
n 

w
ith

 se
ns

or
y 

pr
oc

es
sin

g 
di

so
rd

er
 w

ho
 h

ad
 

ne
ve

r b
ee

n 
re

fe
rr

ed
 to

 m
ed

i-
ca

l c
lin

ics
 w

er
e 

ex
am

in
ed

.
2.

 A
n 

av
er

ag
e 

sa
m

pl
e 

siz
e 

w
as

 u
se

d.
3.

 T
hi

s s
tu

dy
 ca

te
go

riz
es

 ch
il-

dr
en

 in
to

 tw
o 

gr
ou

ps
 th

os
e 

w
ith

 a
 d

ef
in

ite
 o

r p
ro

ba
bl

e 
di

ag
no

sis
 o

f s
en

so
ry

 p
ro

ce
ss

-
in

g 
di

so
rd

er
 a

nd
 th

os
e 

w
ith

 
he

al
th

y 
se

ns
or

y 
pr

oc
es

sin
g.

 
Al

so
, i

ns
te

ad
 o

f o
bs

er
vi

ng
 

ch
ild

re
n’

s p
er

fo
rm

an
ce

 o
r 

re
po

rt
in

g,
 it

 m
ea

su
re

s p
ar

-
tic

ip
at

io
n 

th
ro

ug
h 

pa
re

nt
al

 
re

po
rt

in
g.

Mirzakhani Araghi N, et al..Relationship Between Sensory Processing and Leisure and play Participation. IRJ. 2023; 21(1):17-38

http://irj.uswr.ac.ir/


26

I ranian R ehabilitation JournalMarch 2023, Volume 21, Number 1

The bulk of the research was undertaken in the United 
States (seven studies) and the rest in Australia (two stud-
ies), Malaysia (one study), and Israel (three studies).

Study groups

The studies were performed on children with autism 
spectrum disorder (ASD) (five articles), sensory pro-
cessing disorder (two articles), normally developed chil-
dren with potential sensory processing disorders (one 
article), children with attention-deficit hyperactivity 
disorder (ADHD) (one article), atypical dermatitis (one 
article), and normally developed children (two articles).

Articles on children with autism spectrum disorder

Preliminary research exhibited a significant rela-
tionship between the sensory system’s functions and 
played in children with ASD [14] In three studies, this 
association was investigated based on the type of dis-
orders in sensory processing patterns. In Hochhauser 
and Engel-Yeger ‘s study [15], a significant correlation 
was reported between enhanced sensory processing 
ability and greater intensity of participation in children. 
Accordingly, the observed significant correlations be-
tween the desire to participate in leisure activities and 
sensory processing disorders were as follows:

 Table 2. Results of quality scoring based on the Joanna Briggs Institute (JBI) appraisal checklist for the included studies

No. Authors Methodology Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10  Q11 Total 
Score

1 Watts et al. 2014 
[3]

Systematic 
review Y Y N Y Y U Y Y Y Y Y 81.1%

2 Engel-Yeger & Ziv-
On 2011 [22] 

Comparison
case-control Y Y N Y Y U Y Y Y Y 80%

3
Hochhauser & 

Engel-Yeger et al. 
2010 [15] 

Comparison
case-control Y Y Y Y Y Y N Y Y Y 90%

4 Engel-Yeger et al. 
2011 [23]

Comparison
case-control Y Y Y Y Y Y U U Y Y 80%

5 Cosbey et al. 2010 
[19]

Comparison
case-control Y Y Y Y Y Y N Y Y Y 90%

6 Cosbey et al. 2012 
[20]

Comparison
Case-control Y Y Y Y Y Y Y Y Y Y 100%

7 Reynolds et al. 
2011 [16]

Comparison 
case-control Y Y Y Y Y Y Y Y Y Y 100%

8 Chien et al. 2016 
[21]

Comparison
case-control Y Y Y Y Y Y Y Y Y Y 100%

9 Loh et al. 2020 
[18]

Comparison
case-control Y Y Y Y Y N N Y Y Y 80%

10
Welters-Davis & 
Mische Lawson 

2011 [24]
Cross-sectional Y Y Y Y N N Y Y 75%

11 Ismael et al. 2015 
[25] Cross-sectional Y Y Y N Y Y Y Y 87.5%

12 Kuhaneck & Brit-
ner 2013 [14] Cross-sectional Y Y Y Y N N Y Y 75%

13 Little et al. 2015 
[17] Cross-sectional Y Y Y Y Y Y Y Y 100%
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1. High tactile sensitivity was associated with the in-
creased intensity of participation in physical activity,

2. High taste/smell sensitivity was associated with 
low participation intensity,

3. Taste/smell sensitivity was associated with the de-
light of performing recreational activities with others, 

4. High motor sensitivity was related to several activities, 
particularly recreational and informal activities at home

5. A high sensory search was related to the performance 
of more activities, especially self-improvement activities 
at home, and Lower energy levels in children were related 
to the tendency to do activities with others [15].

Reynolds et al. also reported that increased sensory sen-
sitivity and sensory avoidance significantly correlated with 
lower activity and social competence in children [16]. Then 
again, Little et al. stated that sensory hyper-responsiveness 
significantly affects neighborhood-social activities and the 
routine work (work done at home) in children and encour-
ages outdoor activities. In addition, children with a greater 
tendency for sensory interests, repetitive movements, and 
sensory seeking preferred joint activities with other children 
and parents to alfresco activities [17].

In the study of Loh et al., sensory processing was 
found to be significantly correlated with participation 
in children’s occupations. Also, more problems in sen-
sory processing were related to increased obstacles to 
participation. The auditory filtering was the only com-
ponent of sensory processing significantly associated 
with participation problems (r=0.36, P=0.01), partici-
pation intensity (r=0.22, P<0.05), and participation en-
joyment (r=0.27, P<0.01) [18].

Articles on children with sensory processing disorder

As asserted by Cosbey et al., children with sensory 
processing disorder (SPD) differ from their typical peers 
in terms of the intensity of participation and the people 
with whom they are engaged. Moreover, typical children 
have more diverse social networks in their social activi-
ties than children with SPD [19]. In a 2012 study, the 
researchers looked at children’s behaviors on the play-
ground, observing that both typical children and children 
with SPD were likely to engage in participatory and reg-
ular games. In addition, they tend to play in small groups 
and spend less time with adults. However, there were 
some differences in terms of conflicts, play chance, and 
social signal awareness. In children with SPD, signifi-
cant positive and negative correlations with the above 
items were found [20].

 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
  
  
  
  
  

 

 

 

 

 

 

 

Figure 1. Process of Selecting Studies for the Meta-analysis and Systematic Review 

 

 

 

Study name Statistics for each study Correlation and 95% CI

Lower Upper 
Correlation limit limit Z-Value p-Value

Engel-yeger 2011 0.570 0.057 0.845 2.148 0.032
Hacchauser.1 2010 0.410 0.018 0.693 2.043 0.041
Hacchauser.2 2010 0.410 0.018 0.693 2.043 0.041
Hacchauser.3 2010 0.390 -0.006 0.680 1.932 0.053
Chien.1 2015 0.250 -0.086 0.535 1.467 0.142
Chien.2 2015 0.360 0.036 0.616 2.165 0.030
Chien.3 2015 0.340 0.013 0.601 2.034 0.042

0.368 0.234 0.488 5.118 0.000

-1.00 -0.50 0.00 0.50 1.00

Favours A Favours B

Meta Analysis

Id
en

tif
ic

at
io

n
 

Sc
re

en
in

g
 

El
ig

ib
ili

ty
 

In
cl

ud
ed

 
5040 articles were found in the 

search of databases 

2070 articles remained after 
removing duplicates 

2070 articles were screened 2036 articles were excluded 
from the study  

34 full-text articles met the 
inclusion criteria of the study 

21 full-text articles that did not 
meet the inclusion criteria were 

removed  

13 articles were entered into the 
qualitative analysis  

6 articles were entered into the 
quantitative analysis 

Figure 1. Process of selecting studies for the meta-analysis and systematic review

Mirzakhani Araghi N, et al..Relationship Between Sensory Processing and Leisure and play Participation. IRJ. 2023; 21(1):17-38

http://irj.uswr.ac.ir/


28

I ranian R ehabilitation JournalMarch 2023, Volume 21, Number 1

 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
  
  
  
  
  

 

 

 

 

 

 

 

Figure 1. Process of Selecting Studies for the Meta-analysis and Systematic Review 

 

 

 

Study name Statistics for each study Correlation and 95% CI

Lower Upper 
Correlation limit limit Z-Value p-Value

Engel-yeger 2011 0.570 0.057 0.845 2.148 0.032
Hacchauser.1 2010 0.410 0.018 0.693 2.043 0.041
Hacchauser.2 2010 0.410 0.018 0.693 2.043 0.041
Hacchauser.3 2010 0.390 -0.006 0.680 1.932 0.053
Chien.1 2015 0.250 -0.086 0.535 1.467 0.142
Chien.2 2015 0.360 0.036 0.616 2.165 0.030
Chien.3 2015 0.340 0.013 0.601 2.034 0.042

0.368 0.234 0.488 5.118 0.000

-1.00 -0.50 0.00 0.50 1.00

Favours A Favours B

Meta Analysis

Id
en

tif
ic

at
io

n
 

Sc
re

en
in

g
 

El
ig

ib
ili

ty
 

In
cl

ud
ed

 

5040 articles were found in the 
search of databases 

2070 articles remained after 
removing duplicates 

2070 articles were screened 2036 articles were excluded 
from the study  

34 full-text articles met the 
inclusion criteria of the study 

21 full-text articles that did not 
meet the inclusion criteria were 

removed  

13 articles were entered into the 
qualitative analysis  

6 articles were entered into the 
quantitative analysis 

Figure 2. Correlation between the energy level and preference for participation in leisure activities 

Heterogeneity: χ2=1.47, df=6 (P=0.961); I2=0%. Test for overall effect: Z=5.12 (P<0.001).

Figure 2. Correlation Between the Energy Level and Preference for Participation in 
Leisure Activities  
Heterogeneity: χ2= 1.47, df= 6 (P= 0.961); I2= 0%. 
Test for overall effect: Z= 5.12 (P< 0.001). 

 

 

 

 

Figure 3. Correlation Between the Auditory/Visual Sensitivity and Preference for 
Participation in Leisure Activities 
 Heterogeneity: χ2= 0.71, df= 4 (P= 0.950); I2= 0%. 
Test for overall effect: Z= 5.24 (P< 0.001). 

 

 

 

 

Figure 4. Correlation Between the Sensory Sensitivity and Preference for Participation in 
Social Activities 

Heterogeneity: χ2= 14.297, df= 2 (P< 0.001); I2= 86%. 
Test for overall effect: Z= 0.893 (P= 0.372). 
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Figure 3. Correlation between the auditory/visual sensitivity and preference for participation in leisure activities
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Figure 4. Correlation between the sensory sensitivity and preference for participation in social activities

Heterogeneity: χ2=14.297, df=2 (P<0.001); I2=86%.Test for overall effect: Z=0.893 (P=0.372).
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Figure 5. Correlation Between the Taste/Olfactory Sensitivity and Intensity of 
Participation in Leisure Activities  
Heterogeneity: χ2= 3.55, df= 2 (P= 0.169); I2= 44%. 
Test for overall effect: Z= 0.92 (P= 0.360). 

 

 

 

 

Figure 6. Correlation Between the Sensory Sensitivity and "With Whom" Dimension 
of Participation in Leisure Activities 
 Heterogeneity: χ2= 13.611, df= 2 (P= 0.001); I2= 83%. 
Test for overall effect: Z= 1.126 (P= 0.260). 
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Figure 5. Correlation between the taste/olfactory sensitivity and intensity of participation in leisure activities 

Heterogeneity: χ2 =3.55, df=2 (P=0.169); I2=44%. Test for overall effect: Z=0.92 (P=0.360).

 
 

Figure 5. Correlation Between the Taste/Olfactory Sensitivity and Intensity of 
Participation in Leisure Activities  
Heterogeneity: χ2= 3.55, df= 2 (P= 0.169); I2= 44%. 
Test for overall effect: Z= 0.92 (P= 0.360). 

 

 

 

 

Figure 6. Correlation Between the Sensory Sensitivity and "With Whom" Dimension 
of Participation in Leisure Activities 
 Heterogeneity: χ2= 13.611, df= 2 (P= 0.001); I2= 83%. 
Test for overall effect: Z= 1.126 (P= 0.260). 

 

 

Study name Statistics for each study Correlation and 95% CI

Lower Upper 
Correlation limit limit Z-Value p-Value

Chien.1 2015 0.040 -0.292 0.364 0.230 0.818
Chien.2 2015 -0.070 -0.390 0.265 -0.403 0.687
Hacchuser 2010 0.410 0.018 0.693 2.043 0.041

0.097 -0.111 0.297 0.916 0.360

-1.00 -0.50 0.00 0.50 1.00

Favours A Favours B

Meta Analysis

Model Study name Statistics for each study Correlation and 95% CI

Lower Upper 
Correlation limit limit Z-Value p-Value

Hacchauser.1 2010 0.520 0.157 0.759 2.703 0.007
Hacchauser.2 2010 0.480 0.105 0.736 2.453 0.014
Ismael.3 2015 -0.130 -0.327 0.078 -1.226 0.220

Random 0.288 -0.217 0.672 1.126 0.260

-1.00 -0.50 0.00 0.50 1.00

Favours A Favours B

Meta Analysis

Figure 6. Correlation between the sensory sensitivity and “with whom” dimension of participation in leisure activities

Heterogeneity: χ2=13.611, df=2 (P=0.001); I2=83%. Test for overall effect: Z=1.126 (P=0.260).

 

 

Figure 7. Correlation Between the Sensory Processing Patterns and Intensity of Participation 
in Leisure Activities 

Heterogeneity: χ2= 34.06, df= 17 (P= 0.008); I2= 50%. 
Test for overall effect: Z= 2.70 (P= 0.007). 

  

 

 

 

Figure 8. Correlation Between the Sensory Seeking and Preference for Participation 
in Leisure Activities 
 Heterogeneity: χ2= 13.079, df= 3 (P= 0.004); I2= 77%. 
Test for overall effect: Z= 0.55 (P= 0.582). 
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Figure 7. Correlation between the sensory processing patterns and intensity of participation in leisure activities

Heterogeneity: χ2=34.06, df=17 (P=0.008); I2=50%. Test for overall effect: Z=2.70 (P=0.007).
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Figure 8. Correlation between the sensory seeking and preference for participation in leisure activities

Heterogeneity: χ2=13.079, df=3 (P=0.004); I2=77%. Test for overall effect: Z=0.55 (P=0.582).

 

 

Figure 9. Correlation Between the General Sensory Processing and Preference for 
Participation in Leisure Activities 
 Heterogeneity: χ2= 2.72, df= 1 (P= 0.099); I2= 63%. 
Test for overall effect: Z= 3.63 (P< 0.001). 

 

 

 

 

 

Figure 10. Correlation Between the Sensory Processing Patterns and Preference for 
Participation in Informal Activities 
 Heterogeneity: χ2= 2.21, df= 2 (P= 0.332); I2= 9%. 
Test for overall effect: Z= 4.16 (P< 0.001). 
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Figure 9. Correlation between the general sensory processing and preference for participation in leisure activities

 Heterogeneity: χ2=2.72, df=1 (P=0.099); I2=63%. Test for overall effect: Z=3.63 (P<0.001).
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Figure 10. Correlation between the sensory processing patterns and preference for participation in informal activities

 Heterogeneity: χ2=2.21, df=2 (P=0.332); I2=9%. Test for overall effect: Z=4.16 (P<0.001).
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Figure 11. Correlation Between the Olfactory Sensitivity and Preference for 
Participation in Leisure Activities 
 Heterogeneity: χ2= 0.01, df= 1 (P= 0.940); I2= 0%. 
Test for overall effect: Z= 3.36 (P= 0.001). 

 

 

 

 

 

Figure 12. Correlation Between the Auditory Filtering and Preference for Participation 
in Leisure Activities 
 Heterogeneity: χ2= 6.12, df= 3 (P= 0.106); I2= 51%. 
Test for overall effect: Z= 5.98 (P< 0.001). 
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Figure 11. Correlation between the olfactory sensitivity and preference for participation in leisure activities

 Heterogeneity: χ2=0.01, df=1 (P=0.940); I2=0%. Test for overall effect: Z=3.36 (P=0.001).
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Figure 12. Correlation between the auditory filtering and preference for participation in leisure activities

 Heterogeneity: χ2=6.12, df=3 (P=0.106); I2=51%. Test for overall effect: Z=5.98 (P<0.001).

 

 

Figure 13. Correlation Between the Taste/Olfactory Sensitivity and Enjoyment of 
Participation in Leisure Activities  
Heterogeneity: χ2= 6.48, df= 1 (P= 0.011); I2= 85%. 
Test for overall effect: Z= 0.65 (P= 0.513). 

 

 

 

 

 

Figure 14. Correlation Between the Sensory Processing Patterns and Enjoyment of 
Participation in Leisure Activities 
 Heterogeneity: χ2= 17.18, df= 11 (P= 0.103); I2= 36%. 
Test for overall effect: Z= 2.48 (P= 0.013). 

 

 

 

Model Study name Statistics for each study Correlation and 95% CI
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Study name Statistics for each study Correlation and 95% CI
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Correlation limit limit Z-Value p-Value
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Figure 13. Correlation between the taste/olfactory sensitivity and enjoyment of participation in leisure activities 

Heterogeneity: χ2=6.48, df=1 (P=0.011); I2=85%. Test for overall effect: Z=0.65 (P=0.513).
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Figure 14. Correlation between the sensory processing patterns and enjoyment of participation in leisure activities

 Heterogeneity: χ2=17.18, df=11 (P=0.103); I2=36%.

Test for overall effect: Z=2.48 (P=0.013).

 

 

Figure 15. Correlation Between the Sensory Sensitivity and "Where" Dimension of 
Participation in Leisure Activities 
 Heterogeneity: χ2= 5.021, df= 1 (P= 0.025); I2= 80%. 
Test for overall effect: Z= 0.470 (P= 0.638). 

 

 

 

 

Figure 16. Correlation Between the Sensory Seeking and Intensity of Participation in 
Leisure Activities  
Heterogeneity: χ2= 1.12, df= 2 (P= 0.572); I2= 0%. 
Test for overall effect: Z= 0.81 (P= 0.420). 
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Figure 15. Correlation between the sensory sensitivity and “where” dimension of participation in leisure activities

 Heterogeneity: χ2=5.021, df=1 (P=0.025); I2=80%.

Test for overall effect: Z=0.470 (P=0.638).
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Figure 16. Correlation between the sensory seeking and intensity of participation in leisure activities 

Heterogeneity: χ2=1.12, df=2 (P=0.572); I2=0%.

Test for overall effect: Z=0.81 (P=0.420).
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Articles on children with potential sensory pro-
cessing disorder

Chien et al.’s studied children with potential sensory 
processing disorders, reporting that they had a signifi-
cantly higher level of participation (in all subscales of 
the questionnaire and participation in child occupations) 
and less fun (in all areas except daycare) compared to 
children with normal sensory processing. The results of 
this study are as follows:

1. As for the level of participation, low sensory re-
sponse and sensory seeking were the only predictors of 
the daycare area.

2. Low energy/weakness was the only significant pre-
dictor of participation pleasure.

3. As for the frequency of participation, low sensory 
response/sensory seeking, as well as the sensitivity of vi-

 

 

Figure 17. Correlation Between Sensory Processing Patterns and Preference for 
Participation in Recreational Activities 
 Heterogeneity: χ2= 35.89, df= 11 (P< 0.001); I2= 69%. 
Test for overall effect: Z= 3.72 (P< 0.001). 

 

 

  

Figure 18. Standard Difference in Means in the View of a Funnel Plot 
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Figure 17. Correlation between sensory processing patterns and preference for participation in recreational activities

 Heterogeneity: χ2=35.89, df=11 (P<0.001); I2=69%.

Test for overall effect: Z=3.72 (P<0.001).

 

 

Figure 17. Correlation Between Sensory Processing Patterns and Preference for 
Participation in Recreational Activities 
 Heterogeneity: χ2= 35.89, df= 11 (P< 0.001); I2= 69%. 
Test for overall effect: Z= 3.72 (P< 0.001). 

 

 

  

Figure 18. Standard Difference in Means in the View of a Funnel Plot 

 

 

   

Model Study name Statistics for each study Correlation and 95% CI
Lower Upper 

Correlation limit limit Z-Value p-Value
Engel-yeger.1 2011 0.570 0.057 0.845 2.148 0.032
Engel-yeger.4 2011 0.710 0.288 0.901 2.942 0.003
Hacchauser.1 2010 0.520 0.157 0.759 2.703 0.007
Hacchauser.2 2010 0.490 0.118 0.742 2.514 0.012
Engel-yeger.5 2011 0.433 0.127 0.664 2.703 0.007
Engel-yeger.6 2011 0.418 0.109 0.654 2.596 0.009
Engel-yeger.7 2011 0.440 0.135 0.669 2.754 0.006
Engel-yeger.8 2011 0.381 0.065 0.628 2.340 0.019
Ismael.1 2015 -0.120 -0.318 0.088 -1.131 0.258
Ismael.2 2015 0.090 -0.118 0.291 0.847 0.397
Ismael.3 2015 0.030 -0.177 0.234 0.282 0.778
Ismael.4 2015 0.050 -0.158 0.253 0.469 0.639

Fixed 0.190 0.108 0.268 4.517 0.000
Random 0.296 0.143 0.435 3.715 0.000

-1.00 -0.50 0.00 0.50 1.00

Favours A Favours B

Meta Analysis

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

0.0

0.1

0.2

0.3

0.4

St
an

da
rd

 E
rr

or

Fisher's Z

Figure 18. Standard difference in means in the view of a funnel plot
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sual or auditory sensations, were two main predictors of 
participation in school activities.

4. Taste/olfactory sensitivity was not associated with 
participation in childhood activities.

5. There were no predictors in routine jobs and habits [21].

Articles on children with attention-deficit/hyper-
activity disorder 

There was only one study on children with attention-
deficit/hyperactivity disorder (ADHD), in which Engel-
Yeger and Danila Ziv-On demonstrated a positive cor-
relation between intensified hearing filter problems and 
low preference for social activities, as well as between 
leisure and informal activities and overall preference for 
all activities based on the Preference for Activities of 
Children (PAC) questionnaire. In addition, a significant 
correlation was observed between general sensory pro-
cessing problems and a slight preference for participa-
tion in social activities [22].

Articles on children with atypical dermatitis

In this group of research, Engel-Yeger et al. observed 
positive and significant correlations as follows:

1. Low sensory response and sensory seeking correlate 
with a desire to participate in leisure activities.

2. Sensitivity to visual/auditory sensations correlates 
with the desire to participate in leisure activities.

3. The total score of sensory processing based on the 
short sensory profile test correlates with the desire to 
participate in leisure activities [23].

Their results suggested that children who have a prob-
lem with patterns of sensory processing are more likely 
to engage in recreational activities.

Articles on typically developing children

Walters and Lawson identified a significant positive 
correlation between parental sensory seeking and re-
sponsive play. They also found a correlation between 
sensory sensitivity and sensory avoiding scores of par-
ents and children [24].

In the study of Ismail et al., a significant association 
was reported between sensory avoidance and more visits 
to public libraries/studies, puzzle-making, and daily ac-
tivities. In their study, watching TV and movies was the 

absolute favorite of all children, while fishing, garden-
ing, horse riding, and school activities were their least fa-
vorite in all four sensory patterns. In addition, significant 
negative correlations were reported as follows:

1. Between low sensory registration and overall par-
ticipation diversity scores of children’s assessment of 
participation and enjoyment (CAPE),

2. Between sensory sensitivity and desires for social 
and skill-based activities,

3. Between sensory avoidance and desires for social 
and skill-based activities [25].

Measurement of sensory processing and partici-
pation in leisure and play 

Ten studies used the sensory profile test (the short or 
long form), one used the sensory experiences question-
naire (third edition), and one employed the sensory pro-
cessing measure to assess sensory processing.

The following tools and questionnaires were used to 
assess participation in games and leisure: Activities

1. Parent-child play scale (one article)

2. Children’s assessment of participation and enjoy-
ment-CAPE (three articles)

3. Preference for activities of children- PAC (three 
articles)

4. Playground observation forms (one article)

5. Child behavior checklist: Competence scales (one 
article)

6. Home and community activities scale

Meta-analysis

In this study, 6 articles [15, 16, 17, 23, 24, 25] that met 
the inclusion criteria were subjected to the quantitative 
synthesis. The results suggested significant correlations 
between the energy level and preference for participa-
tion in leisure activities (r=0.368, 95% CI: 0.23-0.49, 
P<0.001, I2=0.0), the auditory/visual sensitivity and 
preference for participation in leisure activities (r=0.505, 
95% CI: 0.33-0.64, P<0.001, I2=0.0), the sensory pro-
cessing patterns and the intensity of participation in lei-
sure activities (r=0.109, 95% CI: 0.04-0.17, P=0.001, 
I2=0.50), the general sensory processing and preference 
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for participation in leisure activities (r=494, 95% CI: 
0.24-0.68, P<0.001, I2=0.63), the sensory processing pat-
terns and preference for participation in informal activi-
ties (r=0.556, 95% CI: 0.32-0.73, P<0.001, I2=0.09), the 
olfactory sensitivity and preference for participation in 
leisure activities (r=0.527, 95%CI: 0.24-0.73, P=0.001, 
I2=0.0), the auditory filtering and preference for partici-
pation in leisure activities (r=0.623, 95% CI: 0.45-0.75, 
P<0.001, I2=0.51), the sensory processing patterns and 
enjoyment of participation in leisure activities (r=0.100, 
95%CI: 0.02-0.18, P=0.013, I2=0.36), the sensory pro-
cessing patterns and preference for participation in recre-
ational activities (r=0.296, 95% CI: 0.14-0.43, P<0.001, 
I2=0.69). No significant correlations were found between 
the sensory sensitivity and desire to participate in social 
activities, the taste/olfactory sensitivity and intensity of 
engagement in leisure activities, the sensory sensitivity 
and “with whom” dimension of participation in leisure 
activities, the sensory seeking and preference for partici-
pation in leisure activities, the taste/olfactory sensitivity 
and delight of the involvement in leisure activities, the 
sensory sensitivity and “where” dimension of engage-
ment in leisure activities, the sensory seeking and inten-
sity of participation in leisure activities (Figures 2 to 17).

Publication bias 

Six studies were summarized in a funnel plot (Figure 
18). No publication bias was found in the meta-analysis 
based on Begg and Mazumdar’s correlation.

4. Discussion

As mentioned, the evidence presented by articles on the 
patterns of sensory processing and participation in play 
and leisure activities is inadequate. In the reviewed stud-
ies, leisure activities were classified into 7 categories: 
recreational, social, physical, self-improvement, skill-
based, informal, and formal. Moreover, in all reviewed 
articles, a significant correlation had been reported be-
tween the patterns of sensory processing and childhood 
activity participation, though the direction and type of 
these correlations were different. However, a significant 
correlation emerged between general sensory processing 
problems and lesser involvement in leisure activities in 
three groups of studies, including children with ASD, 
potential sensory processing disorder, and ADHD [18, 
21, 22]. Also, 9 out of 12 articles directly investigated 
the correlation between sensory processing patterns and 
play or leisure activities [3, 14, 24, 25]. Two out of the 
other three articles investigated the correlation between 
these patterns and participation in all children’s activities 
[18, 21], and one looked at their relationships with en-

gagement in home and community activities [17]. Two 
articles consistently asserted that autistic children with 
strong sensory seeking are less likely to participate in 
outdoor activities than other activities [15, 17].

The meta-analysis of six studies [15, 16, 17, 23, 24, 
25] illustrated significant correlations between the en-
ergy level and preference for participation in leisure ac-
tivities, the auditory/visual sensitivity and preference for 
participation in leisure activities, the sensory processing 
patterns and the intensity of the involvement in leisure 
activities, the general sensory processing and preference 
for participation in leisure activities, the sensory process-
ing patterns and preference for participation in informal 
activities, the olfactory sensitivity and preference for 
participation in leisure activities, the auditory filtering 
and preference for participation in leisure activities, the 
sensory processing patterns and enjoyment of participa-
tion in leisure activities, sensory processing patterns and 
preference for participation in recreational activities. 

In one of the studies, sensory avoidance was found to 
be significantly correlated with preferences for partici-
pation and intensity of involvement in leisure activities 
[25]. Therefore, it was impossible to carry out a meta-
analysis, and there was scant evidence demonstrating 
the relationship between sensory avoidance patterns and 
leisure participation dimensions. 

The relationship between auditory/visual sensitivity 
and the preference for participation in leisure activities 
has been investigated in three studies in connection to 
four activity categories, including recreational, informal, 
social, and self-improvement activities [15, 22, 23], with 
the results indicating the significance of this relationship. 
However, no study has explored the relationship between 
auditory/visual sensitivity and other leisure activities. In 
addition, the association between general sensory pro-
cessing and preference for participation in leisure activi-
ties had been examined for social [22] and recreational 
[23] activities, but other types of leisure activities have 
not been explored in studies. Although three studies had 
reported a significant relationship between sensory seek-
ing and preferences for participating in physical [22]. 
self-improvement [15], and recreational activities [23], 
one study demonstrated a non-significant relationship 
between sensory seeking and preferences for participat-
ing in recreational activities [25]. The meta-analysis of 
these activities came together because they were part of 
leisure activities. Finally, the meta-analysis of two stud-
ies manifested a significant relationship between sensory 
processing patterns and preferences for participation in 
informal activities [15, 22]. These relationships were ob-
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tained for auditory filtering, auditory/visual, and motor 
sensitivity.

As far as the participation dimension is concerned, 
the relationship between taste/olfactory sensitivity and 
dimensions of participation in leisure activities was ex-
amined only in terms of the intensity and enjoyment of 
participation [15, 21]. Furthermore, among the sensory 
processing patterns, the association between sensory 
sensitivity and sensory seeking was investigated in terms 
of the dimensions of participation in leisure activities 
(diversity, intensity, with whom, where, enjoyment, fre-
quency, and level) [15, 21, 25]. The results of the meta-
analysis showed no significant relationship between the 
two activities. Since the relationship of sensory avoiding 
and sensory registration with the dimensions of leisure 
participation was only explored in Ismail et al.’s study 
[25], it could not be subjected to meta-analysis.

This study provided useful information on how dif-
ferent types of sensory processing patterns relate to di-
mensions of leisure and play participation in children. 
Knowledge of these relationships can lead to introduc-
ing new methods in the intervention process for children 
with disabilities.

5. Conclusion

The only conclusion that can be drawn from all pat-
terns of sensory processing is the significant relationship 
between these patterns and the preference for participa-
tion in recreational activities (Figure 17). Among the pat-
terns of sensory processing, studies on the relationship 
between sensory avoidance and the dimensions of lei-
sure participation are fewer than the other patterns, and 
only one study mentioned it. Therefore, it is recommend-
ed that future studies focus more on this area to enable 
future meta-analyzes. The reviewed studies examined 
the relationships between sensory processing patterns 
and engagement in some types of leisure activities, and 
it is recommended that these relationships be examined 
with other kinds of activities as well. The association 
between the patterns of sensory processing and engage-
ment in play and leisure activities has been studied in a 
limited clinical community, and they are very rare in the 
Middle East; therefore, these studies must be reviewed 
in children with a variety of disorders and be carried out 
in the Middle East. Finally, it should be noted that due 
to the low to moderate level of the available evidence, 
further research is needed. However, this study provides 
an understanding of the correlation between different 
patterns of sensory processing and play, and leisure ac-
tivity participation based on scientific documents and 

demonstrates the significance of this concept in the oc-
cupational progress of children.

Limitations 

This review only covered articles published in English 
and Persian whose full text was available. Furthermore, 
participation in play and leisure activities encompassed 
playing with toys, unforced and active engagement of 
the children, and an internally-driven non-committed ac-
tivity. It is performed voluntarily when not assigned to 
mandatory occupations such as sleep, work, or self-care. 
However, various definitions of play and leisure can 
change the inclusion criteria for future studies.
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