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ABSTRACT

Balance disorder is common among individuals with autism and can be considered
one of the core features of this condition, as these individuals exhibit a range of postural instabilities.
Therefore, this study aimed to compare the effects of cerebellar and dorsolateral prefrontal cortex
(DLPFC) transcranial direct current stimulation (tDCS) on static balance in children with moderate autism
spectrum disorder (ASD).

[VETEEE This quasi-experimental study, conducted with a pretest-post-test design, involved 36 children
aged 7-10 years with moderate autism in Sanandaj City, Iran. The participants were purposefully
selected and assigned to four groups of nine participants each: real cerebellar stimulation, real DLPFC
stimulation, sham cerebellar stimulation, and sham DLPFC stimulation. The study included pretest,
intervention, and post-test phases. During the pretest, participants stood barefoot on a force plate for
30 s, repeated thrice, with a one-minute rest between trials, while keeping their arms at their sides and
looking forward. The intervention was conducted over two weeks, consisting of 10 20-minute sessions.
The post-test was administered 24 hours after the final session. Data were analyzed using paired t tests
and univariate analysis of covariance.

[ES® Cerebellar and dIPFC tDCS significantly affected the anterior-posterior and central-lateral
displacement of the center of pressure in children with moderate ASD (P<0.05). The results indicated
that the anterior-posterior and central-lateral displacements of the center of pressure in children with
moderate ASD were significantly reduced by cerebellar and dIPFC tDCS. However, other results of the
present study indicated that there was no significant difference between cerebellar and dIPFC tDCS
on the anterior-posterior and central-lateral displacement of the center of pressure in children with
moderate ASD (P>0.05).

Considering the results obtained regarding the effect of cerebellar and dIPFC tDCS on the
static balance of children with moderate ASD, these exercises are recommended as a cost-effective,
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Introduction

n recent years, there has been increasing evi-

dence that autism spectrum disorder (ASD) af-

fects not only communication, cognition, mood/

emotion, and behavior, but also motor control

and balance function. For example, balance def-
icits in ASD are common and can be considered a “poten-
tial core feature” of ASD [5]. Indeed, it has been suggested
that patients with ASD have a “full spectrum of balance
deficits (including postural instability)” [6]. Noninvasive
brain stimulation, particularly transcranial direct current
stimulation (tDCS), has received increasing attention in
the scientific literature on therapeutic interventions for
individuals with ASD [10]. The electrical field produced
by tDCS and its effect on cortical excitability depend on
several factors, including the stimulation site. Given that
the cerebellum plays a crucial role in maintaining posture
and balance [4], the cerebellum is one of the sites of tDCS
stimulation in individuals with ASD [13]. The results of
various studies indicate a positive effect of cerebellar
tDCS on the balance in children with ASD [13, 14].

Another area that affects balance and gait control is the
left dorsolateral prefrontal cortex (DIPFC) [15]. Although
studies have been conducted on cerebellar tDCS and left
DIPFC tDCS on improving balance and postural control
in children with ASD, the main challenge is to determine
which area stimulates better balance in children with
ASD. However, cerebellar tDCS appears to be an effec-
tive modality for improving balance compared to the pri-
mary motor cortex [20]; however, the effects of cerebellar
tDCS and dIPFC stimulation on static balance in children
with ASD have not been compared to date. Therefore, the
present study aimed to compare the effects of cerebellar
and dIPFC tDCS on static balance in children with mod-
erate ASD.

Methods

In this quasi-experimental study, conducted with a
pretest-post-test design, 36 children aged 7-10 years with
moderate ASD from Sannadaj City, Iran, were purpose-
fully selected and randomly assigned to 4 groups of 9:
real cerebellar cortex stimulation, real DLPFC stimu-
lation, sham cerebellar stimulation, and sham DLPFC
stimulation. The present study included pretest, interven-
tion (practice), and post-test phases. In the pretest phase,
participants were asked to stand barefoot on a force plate
for 3 attempts of 30 seconds each, with a one-minute rest
between attempts, while their arms hung by their sides
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and they looked straight ahead. The intervention phase
was conducted over two weeks, with five consecutive
sessions per week, each lasting 20 minutes. The post-test
phase was conducted 24 hours after the last intervention
session. The obtained data were analyzed using the de-
pendent t test and the univariate analysis of covariance.

Results

As a result of the intervention of real cerebellar stimu-
lation (from pre-test [3.10] to post-test [2.58]), and real
dLPFC stimulation (from pretest [2.95] to post-test
[2.44]), the anterior-posterior displacement of the center
of pressure of children with moderate ASD has improved
significantly (P<0.01). Other results indicate a signifi-
cant difference between the groups, with an effect size
of 0.28 for anterior-posterior displacement of the center
of pressure (1>=0.288, P=0.001, F=11.25). The results of
the Bonferroni post-test test showed that, in the post-test
phase, the interventions of real cerebellar stimulation and
real dLPFC stimulation had statistically lower anterior-
posterior displacement of the center of pressure compared
to sham cerebellar stimulation, with mean differences of
0.48 and 0.62 units, respectively (P<0.05).

Also, real cerebellar stimulation and real DIPFC stimu-
lation, compared to sham DIPFC stimulation, showed
statistically significant differences of 0.28 and 0.28, re-
spectively (P<0.05). The mean difference was 0.46 and
0.60 units, respectively, and the anterior-posterior dis-
placement of the center of pressure was statistically lower
(P<0.05). However, other results indicated no significant
difference between the interventions of real cerebellar
stimulation and real DIPFC stimulation in the anterior-
posterior displacement of the center of pressure (P<0.05).
Also, as a result of the intervention of real cerebellar
stimulation (from pretest [2.77] to post-test [2.33]), and
real DIPFC stimulation (from pretest [2.74] to post-test
[2.38]), the central-lateral displacement of the center of
pressure of children with moderate ASD was significantly
improved (P<0.01).

Other results indicated a significant difference be-
tween the groups, with an effect size of 0.25 for central-
lateral displacement of the center of pressure (1>=0.254,
P=0.001, F=9.44). The results of the Bonferroni post hoc
test showed that, in the post-test phase, the interventions
of real cerebellar stimulation and real DIPFC stimulation
had statistically lower central-lateral displacement of the
center of pressure compared to sham cerebellar stimula-
tion, with mean differences of 0.56 and 0.51 units, respec-
tively (P<0.05).

Hosseini SM, et al. Comparison of the Effect of tDCS of the Cerebellum and dIPFC on the Static Balance of Children With Autism. Sci J Rehab Med. 2026; 15(1):70-81.


http://medrehab.sbmu.ac.ir/issue_1066_1067.html

Scientific Journal of
Rehabilitation Medicine

Also, real cerebellar stimulation and real dLPFC stimu-
lation showed statistically lower central-lateral displace-
ment of the center of pressure compared to sham dLPFC
stimulation, with mean differences of 0.46 and 0.40 units,
respectively (P<0.05). However, other results indicated
that there was no significant difference between the in-
terventions of real cerebellar stimulation and real dLPFC
stimulation in the central-lateral displacement of the cen-
ter of pressure (P<0.05).

Conclusion

The results of the present study showed that real cerebellar
and DLPFC stimulation can improve static balance in chil-
dren with moderate ASD. Therefore, the effect of cerebel-
lar and DLPFC stimulation can be considered an interesting
tool to improve the static balance of children with moderate
ASD. As a result, the benefits of direct electrical stimulation
can be used in more than just small spaces, in places without
enough space for other exercises, and for people with mod-
erate ASD who are not interested in other sports. Consider-
ing the effectiveness of cerebellar and DLPFC stimulation
in improving static balance in children with moderate ASD,
and the positive characteristics of such exercises, they can be
used in welfare centers and autism schools.
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