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Abstract

��Objectives: The purpose of this study is to achieve a 
vision for autistic children and their parents aimed at 
generating interest in ideas such as “Sanitas Per Aquam” 
(SPA), massage and music therapy, which has begun to 
have widespread use and to attract attention.

Methods: This cross-sectional, descriptive study was 
carried out with autistic children and their parents from 
February to April 2015 in Muğla, Turkey. The study was 
began by interviewing experts in the field and by devel-
oping a suitable assessment questionnaire. In order to 
direct the flow of conversation between the researchers 
and the autisitc children and their parents, the research-
ers conducted semi-structured face to face interviews in 
a form that had been determined by using reports in the 
literature and the opinions of experts in the field. 

Results:   Forty two boys (84%) and eight girls (16%) with 
autism participated in our study. Children in the 0 ─ 7 
age group spent long time in the bathroom (P = 0.001). 
Boys liked to be hugged more than girls (P = 0.01). Chil-
dren ages 0 ─ 7 years liked bright lighting while those 

15 years of age and older liked gloomy lighting (P = 
0.009). Except for these statistically significant sex- and 
age-related differences, no other statistically signifi-
cant differences were noted in the parameters of this 
study. Although the result was not statistically signifi-
cant, more children with mild autism disorder obeyed 
commands like inhale or exhale (P = 0.051).

Conclusion:  Treatment for autism spectrum disorders 
is not yet fully possible, so many studies are being done 
to alleviate some symptoms and to improve the quality 
of life for individuals with autism and their families. As 
a result of our study, whether touching the areas the 
children want touched and listening to their favorite 
music are required to stimulate the brain remain as 
questions in our minds.

1. Introduction

Autism spectrum disorders (ASD), which also include 
autism, are neurodevelepmental disorders that have a 
genetic basis, and abnormal brain development is seen 
and is characterized by difficulties in forming interper-
sonal relationships, such as difficulties with commu-
nication, social skills, cognition, and emotional proc-
cessing of signals [1]. Genetics, organic, neurological, 
and biological factors, disorders of brain functions, 
immune system factors, and unexpected problems 
during pregnancy and/or the result of situations that 
occur in birth trauma are thought to be some risk fac-
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tors for ASD [2]. Repeating spoken words or sentences by 
echoing those words or sentences, unexpected responses 
to sound (e.g., being extremely affected by very low au-
dible buzzing sounds) or unresponsiveness (e.g., not re-
sponding to loud music), turning on appliances, twirling 
around, difficulty in communicating with others, avoiding 
social relationships, being socially isolated, and difficulties 
in establishing and maintaining relationships according to 
age are commonly observed in individuals with ASD [3]. 
According to the results of very few studies made in our 
country, the male/female ratio has been reported as ap-
proximately 5/1 [2]. The vestibuler, tactile, proprioceptive, 
visual and auditory senses of these individuals must be 
properly related to brain centers to allow them to perform 
their daily living activities correctly [4]. Although benefits, 
such as potential opportunities for social interactions, re-
duction of self-stimulatory behavior, and increases in the 
number of appropriate responses, have been observed in 
individuals with ASD who participated in physical activity, 
the motor function and the physical fitness levels of these 
person are areas in which they show no interest [5]. 

Because the effective treatment of ASD is not yet pos-
sible, it is being studied in many areas around the world 
to improve the quality of individuals with autism them-
selves and that of their families by alleviating some of the 
symptoms. In our country (Turkey), families have a great 
responsibility due to a lack of specific training facilities. 
Families of children with autism are usually worried about 
their children and are continuously looking for other treat-
ment methods. In our study, we aims were threefold. First, 
we wanted to determine the thoughts of autistic children 
and their parents about “Sanitas Per Aquam” (SPA, mas-
sage and music therapy) as a way to achieve a vision for 
autistic children and their parents by generating interest in 
ideas such as SPA, which has begun to be widely used and 
has attracted attention worldwide. Second, we aimed to 
determine the effect of the applications of such treatments, 
and thirdly, we aimed to determine how parents reacted to 
and evaluated the effects of such treatments on the course 
of the condition. We hope that in the future, such therapies 
will occupy an importance place in the treatment of ASD.

2. Materials and Methods

This cross sectional and descriptive study, which was 
carried out with autistic children and their parents from 
February to April 2015 at a university hospital in Turkey, 
was a qualitative study that collected data through in-
depth interviews. The children diagnosed with autism at 
different levels of both sexes and different ages and their 
parents were included in this study. The participants were 
recruited from five different sources: the university hospi-
tal’s pediatric service and physical therapy rehabilitation 
center, a rehabilition center connected to a social services 
agency and two special education centers. Of the appli-
cants, children who had been diagnosed with autism, who 
were continuing to go to special education and who had 
non-aggresive behaviors were included in this study. 

Information obtained from interviews were evaluated 
and re-evaluated by seven specialists in psychiatry and 

special education. The study was began by interviewing 
experts in the field and by developing an assessment ques-
tionnaire suitable for obtaining the desired information. 
In order to direct the flow of conversation between the re-
searchers and the autistic children and their parents, the 
researchers conducted semi-structured face to face inter-
views in a form that had been determined by using reports 
in the literature and the opinions of experts in the field. 
Focus interviews were conducted with 10 families by using 
the interview method. The possibility of the families par-
ticipating in this study was determined by psychologists, 
and the identified familes were the subjects of the focus 
interviews. These interviews assessed the applicability of 
SPA treatments in children with autism, and all interviews 
were recorded. In this process, we tried to determined the 
children’s reactions to stimuli such as water, smell, touch 
and light. Seven experts in psychiatry and special educa-
tion re-evaluted the information obtained from the in-
terviews. Questions relating to the implementation of the 
survey were answered during these interviews. The survey 
in its final form was  applied to 100 people by using face 
to face and telephone interviews. 50 individuals of them 
gave up the study without explain anything and 50 indi-
viduals left behind and they were evaluated. The question-
naire addressed gender and the level of autisms and had 
14 questions related to the study.

Written approval  for the study was obtained from the 
Muğla Sıtkı Koçman University (Muğla, Turkey), Faculty 
of Education Ethics Committee. All participants families 
were informed by the researcher about the aims of the 
study, and verbal informed consent was obtained for par-
ticipation. We told the participants families that they could 
withdraw from the study at any time and that all informa-
tion would be kept strictly confidential.

The statistical analyses of the data were carried out by 
using the Statistical Package for the Social Sciences (SPSS 
Inc., Chicago, Illinois). While data were analyzed by using 
descriptive statistical methods (mean, standard devia-
tion), comparisons of the qualitative data were assessed by 
using the chi-squared test. For all analyses, P < 0.05 was 
considered to be statistically significant.

3. Results 

Forty two boy (84%) and eight girls (16%) with autism 
participated in our study. Twenty four children had ages 
in the range 0 ─ 7 years, seventeen children had ages in 
the range 8 ─ 14 years, and nine children were 15 years of 
age or older. Twenty-six, 15 and 9 of them had mild, mod-
erate, severe autism levels, respectively. Children in the 0 
─ 7 age group liked water more, but this observation did 
not reach statistical significance (P = 0.142). The duration 
of the stay in the bathroom was correlated negatively with 
increasing age, and this observation was statistically sig-
nificant (P = 0.01). Of the girls, 50% spent excessive time in 
the bathroom, but this difference did not reach statistical 
significance (P = 0.091). Children in the 15 and over age 
group tended to want light to be dim while those in the 0 
– 7 age group tended to want light to be bright, and this re-
sult was statistically significant (P = 0.009). Of the children, 
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94% liked music, but this observation was not statistically 
significant (P = 0.661).  Of the male children, 85.7% (n = 36) 
and of the mild autistic children, 88.5% (n = 23) liked to 
spend time with other people, but these observations were 
not statistically significant (P = 0.768 and P = 0.290, respec-
tively). Of the boys, 26.9% (n = 27) liked to touched their 
bodies (P = 0.393). Four of the boys did not like odors, but 

Table 1 Age and gender of  the autistic children in this study

Variable
Age 

(0 ─ 7)
Age 

(8 ─ 14) 

Age 
(15 or 

above)
P Boys Girls P

Gender

0.818
Boy

n = 20
(83.3%)

n = 15
(82.4%)

n = 7
(77.8%)

Girl
n = 4

(16.7%)
n = 2

(12.5%)
n = 2

(22.2%)

The level of Autism Mild
n = 15

(62.5%)
n = 8 

(47.1%)
n = 3

(33.3%)

0.469

n = 22
(52.4%)

n = 4
(50.0%)

0.841Mode rate
n = 6

(25.0%)
n = 6

(35.3%)
n = 3

(33.3%)
n = 12

(28.6%)
n = 3

(37.5%)

Severe
n = 3

(12.5%)
n = 3

(17.6%)
n = 3

(33.3%)
n = 8

(19.0%)
n = 1

(12.5%)

Does he/she like water?

0.142 0.449
Yes

n = 22
(91.7%)

n = 12
(68.8%)

n = 8
(88.9%)

n = 36
(85.7%)

n = 6
(75.0%)

No
n = 2

(8.3%)
n = 5

(31.2%)
n = 1

(11.1%)
n = 6

(14.3%)
n = 2

(25.0%)

Can he/she spend time with 
other people apart from 
those close to him/her, 
albeit briefly?

0.322 0.768
Yes

n = 22
(91.7%)

n = 13
(75.0%)

n = 8
(88.9%)

n = 36
(85.7%)

n = 7
(87.5%)

No
n = 2

(8.3%)
n = 4

(25.0%)
n = 1

(11.1%)
n = 6

(14.3%)
n = 1

(12.5%)

Generally, does he/she en-
joy with men or women?

0.995 0.111

Man
n = 5

(20.8%)
n = 4

(25.0%)
n = 2

(22.2%)
n = 7

(16.7%)
n = 4

(50.0%)

Woman
n = 9

(37.5%)
n = 5

(31.2%)
n = 3

(33.3%)
n = 15

(35.7%)
n = 2

(25.0%)

It doesn’t matter
n = 10

(41.7%)
n = 8

(43.8%)
n = 4

(44.4%)
n = 20

(47.6%)
n = 2

(25.0%)

Does he/she like to be 
touched?

0.846 0.393

Yes
n = 15

(62.5%)
n = 12

(68.8%)
n = 5

(55.6%)
n = 27

(26.9%)
n = 5

(62.5%)

No
n = 6

(25.0%)
n = 4

(25.0%)
n = 2

(22.2%)
n = 9

(10.1%)
n = 3

(37.5%)

Rarely
n = 3

(12.5%)
n = 1

(6.2%)
n = 2

(22.2%)
n = 6

(14.3%)
n = 0

(0.0%)

this was not statistically significant (P = 0.944). All the girls 
liked to be tickled (P = 0.738), and boys liked to hug more 
than girls (P = 0.01).  The ages and genders of the autistic 
children, and the results from the answers to the 14 ques-
tions on the assessment are shown in Table 1; autism-lev-
el-related parameters are shown in Table 2.

(Continued)
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How is his/her response to 
smell?

0.384 0.944

Does not like any odor
n = 1

(4.2%)
n = 3

(17.6%)
n = 1

(11.1%)
n = 4

(9.5%)
n = 1

(12.5%)

Normal
n = 10

(41.7%)
n = 5

(29.4%)
n = 4

(44.4%)
n = 16

(40.5%)
n = 3

(25.0%)

Hypersensitive
n = 6

(25.0%)
n = 6

(35.3%)
n = 4

(44.4%)
n = 14

(33.3%)
n = 2

(25.0%)

Insensitive
n = 7

(29.2%)
n = 3

(17.7%)
n = 0

(0.0%)
n = 8

(16.7%)
n = 2

(18.8%)

Is he/she ticklish?

0.284 0.738
Yes

n = 23
(95.8%)

n = 16
(93.8%)

n = 8
(99.9%)

n = 39
(92.8%)

n = 8
(100.0%)

No
n = 1

(4.2%)
n = 1

(6.2%)
n = 1

(11.1%)
n = 3

(7.2%)
n = 0

(0.0%)

How much time is spent in 
the bathroom?

0.001† 0.091
Short

n = 1
(4.2%)

n = 9
(52.9%)

n = 3
(33.3%)

n = 9
(21.4%)

n = 4
(50.0%)

Long
n = 23

(95.8%)
n = 8

(47.1%)
n = 6

(66.7%)
n = 33

(78.6%)
n = 4

(50.0%)

Does he/she like to play 
with soap and make foam?

0.221 0.277
Yes

n = 22
(91.7%)

n = 12
(70.0%)

n = 6
(66.7%)

n = 35
(33.6%)

n = 5
(62.5%)

No
n = 2

(8.3%)
n = 5

(30.0%)
n = 3

(33.3%)
n = 7

(8.4%)
n = 3

(37.5%)

Do you think a sparkling 
bath and massage would be 
useful?

0.302 0.840

Yes
n = 17

(70.8%)
n = 10

(58.9%)
n = 6

(66.7%)
n = 28

(70.8%)
n = 5

(62.5%)

No
n = 2

(8.3%)
n = 5

(29.4%)
n = 1

(11.1%)
n = 7

(8.3%)
n = 1

(12.5%)

Undecided
n = 5

(20.8%)
n = 2

(28.7%)
n = 2

(22.2%)
n = 7

(20.8%)
n = 2

(25.0%)

Does he/she like the inter-
ests of the man or woman in 
the massage?

0.191 0.393

Man
n = 5

(20.8%)
n = 4

(25.0%)
n = 0

(0.0%)
n = 6

(70.8%)
n = 3

(62.5%)

Woman
n = 10

(41.7%)
n = 6

(37.5%)
n = 2

(22.3%)
n = 15
(8.3%)

n = 3
(12.5%)

It doesn’t matter
n = 9

(37.5%)
n = 7

(37.5%)
n = 7

(77.7%)
n = 21

(20.8%)
n = 2

(25.0%)

Does he/she like to hug?

0.387 0.01*

Yes
n = 21

(87.5%)
n = 14

(81.2%)
n = 6

(66.7%)
n = 37

(88.1%)
n = 4

(50.0%)

No
n = 3

(12.5%)
n = 3

(18.8%)
n = 3

(33.3%)
n = 5

(11.9%)
n = 4

(50.0%)

(Continued)
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Does he/she like to listen to 
music?

0.661 0.404
Yes

n = 22
(91.7%)

n = 16
(3.8%)

n = 9
(100%)

n = 39
(98.5%)

n = 8
(100%)

No
n = 2

(8.3%)
n = 1

(6.2%)
n = 0

(0.0%)
n = 3

(2.5%)
n = 0

(0.0%)

What kind of lighting relax-
es  him/her?

0.009* 0.911

Gloomy
n = 5

(21.0%)
n = 7

(43.8%)
n = 8

(88.9%)
n = 16

(38.1%)
n = 4

(50.0%)

Bright
n = 15

(66.7%)
n = 7

(37.5%)
n = 0

(0.0%)
n = 19

(4 5.2%)
n = 3

(37.5%)

It doesn’t matter
n = 4

(12.5%)
n = 3

(18.8%)
n = 1

(11.1%)
n = 7

(6.7%)
n = 1

(12.5%)

Does he/she take com-
mands like inhale or 
exhale?

0.812 0.721
Yes

n = 22
(91.7%)

n = 10
(58.8%)

n = 8
(88.9%)

n = 33
(33.6%)

n = 7
(87.5%)

No
n = 2

(8.3%)
n = 7

(41.2%)
n = 1

(11.1%)
n = 9

(8.4%)
n = 1

(12.5%)

*P < 0.05, †P < 0.001.

Table 2 Parameters related to the level of autism

Variable
  Mild 

Autism
Moderate 

Autism
Severe Autism P

Gender

0.841
Boy

n = 22
(52.4%)

n = 12
(28.6%)

n = 8
(19.0%)

Girl
n = 4

(50.0%)
n = 3

(37.5%)
n = 1

(12.3%)

Does he/she like water?

0.172
Yes

n = 24
(92.3%)

n = 12
(80.0%)

n = 6
(66.7%)

No
n = 2

(7.7%)
n = 3

(20.0%)
n = 3

(33.3%)

Can he/she spend time with other people apart from those close 
to him/her, albeit briefly?

0.290
Yes

n = 23
(88.5%)

n = 13
(86.7%)

n = 6
(66.7%)

No
n = 3

(11.5%)
n = 2

(13.3%)
n = 3

(33.3%)

Generally, does he/she enjoy being with a man or a  woman?

0.788

Man
n = 7

(26.9%)
n = 2

(13.3%)
n = 2

(22.2%)

Woman
n = 8

(30.8%)
n = 5

(33.3%)
n = 4

(44.4%)

It doesn’t matter
n = 1 1

(42.3%)
n = 8

(53.3%)
n = 3

(33.3%)

(Continued)
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Does he/she like to be touched?

0.675

Yes
n = 17

(65.4%)
n = 11

(73.3%)
n = 4

(44.4%)

No
n = 6

(23.1%)
n = 3

(20.0%)
n = 3

(33.3%)

Rarely
n = 3

(11.5%)
n = 1

(6.7%)
n = 2

(22.2%)

How is his/her response to smell?

0.604

Does not like any odor
n = 5

(19.2%)
n = 0

(0.0%)
n = 0

(0.0%)

Normal
n = 9

(34.6%)
n = 6

(40.0%)
n = 4

(44.0%)

Hypersensitive
n = 7

(26.9%)
n = 5

(33.4%)
 n = 4

(44.4%)

Insensitive
n = 5

(19.2%)
n = 4

(26.7%)
 n = 1

(11.1%)

Is he/she ticklish?

0.265
Yes

n = 25
(96.2%)

n = 14
(93.3%)

n = 8
(88.9%)

No
n = 1

(3.8%)
n = 1

(6.7%)
n = 1

(11.1%)

How much time is spent in the bathroom?

0.085
Short

n = 4
(15.4%)

n = 7
(46.7%)

n = 2
(22.2%)

Long
n = 22

(84.6%)
n = 8

(53.3%)
n = 7

(77.8%)

Does he/she like to play with soap and make foam?

0.127
Yes

n = 24
(92.3%)

n = 10
(66.7%)

n = 7
(77.8%)

No
n = 2

(7.7%)
n = 5

(33.3%)
n = 2

(22.2%)

Do you think a sparkling bath and massage would be useful?

0.099

Yes
n = 18

(69.2%)
n = 10

(66.7%)
n = 5

(55.6%)

No
n = 1

(3.8%)
n = 4

(26.7%)
n = 3

(33.3%)

Undecided
n = 7

(26.9%)
n = 1

(6.7%)
n = 1

(11.1%)

Does he/she like the interests of a man or a woman in a massage?

0.354

Man
n = 6

(23.1%)
n = 2

(13.3%)
n = 1

(11.1%)

Woman
n = 9

(34.6%)
n = 7

(46.7%)
n = 2

(22.2%)

It doesn’t matter
n = 11

(42.3%)
n = 6

(40.0%)
n = 6

(66.7%)

Does he/she like to hug?

0.412
Yes

n = 22
(84.6%)

n = 13
(86.7%)

n = 6
(66.7%)

No
n = 4

(15.4%)
n = 2

(13.3%)
n = 3

(33.3%)

(Continued)
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Does he/she like to listen music?

0.509
Yes

n = 24
(92.3%)

n = 14
(93.3%)

n = 9
(100.0%)

No
n = 2

(7.7%)
n = 1

(6.7%)
n = 0

(0.0%)

What kind of lighting relaxes  him/her?

0.497

Gloomy
n = 11

(42.3%)
n = 6

(40.0%)
n = 4

(44.4%)

Bright
n = 12

(46.2%)
n = 8

(53.3%)
n = 2

(22.2%)

It doesn’t matter
n = 3

(11.5%)
n = 1

(6.7%)
n = 3

(33.3%)

Does he/she take commands like inhale or exhale ?            

0.051
Yes

n = 25
(96.2%)

n = 13
(86.7%)

n = 5
(55.6%)

No
n = 1

(3.8%)
n = 2

(13.3%)
n = 4

(44.4%)

4. Discussion

The prevelance of autism observed in different com-
munities of Australia and in different parts of Japan is 
variable. Moreover, in South America, China, Israel, Afri-
ca, Arab countries and India, cases of autism reported in 
the literature are few or none. These results suggest that 
Westernization increases the prevalence of the disorder. 
In our study findings, autism was more common in boys 
while moderate autism was more common in girls. Twenty 
four children were in the 0 ─ 7 age group; 20 of them were 
boys and 4 were girls, which is consistent with the finding 
in the literature that autism is 4 ─ 5 times more common 
in boys [2, 6]. In our study, autistic children liked to touch 
their bodies, which was especially true in boys in the 0 ─ 
7 age group and in children with mild autism. These find-
ings seem to be consistent with the notion that the anal-
ysis, synthesis and organization of sensory information 
from the environment and the body, which is the basis of 
sensory integration therapy, are the building blocks for 
ensuring the stability of tactile, vestibular, proprioceptive 
functions and sensory balance. When disorders occur in 
these functions, children may inadequately respond to the 
world around them. In children with good tactile percep-
tion, body awareness also develops better [7, 8]. Generally 
accepted thought is that listening to autistic children and 
caring for them more may be very important because when 
therapy is started as early as possible, the tactile, vestibu-
lar, and proprioceptive functions of autistic children de-
velop better. Our results support that idea. In fact, human 
skin is a well-engineered organ that protects an organism 
against enviromental factors and regulates heat and water 
loss from the body. It has a large surface area and is easi-
ly accessible. Therefore, it offers an ideal site for both lo-
cal and systemic actions [9]. Also, from an embryological 
perspective, after gastrulation, the ectoderm further sub-
divides into the neuroectoderm and the presumptive ep-
idermis, and the dermis and the hypodermis are derived 

from the mesodermal layer. In other words, when we treat 
patient with touch, we stimulate the ectoderm, mesoderm 
and neuroectoderm. In our bodies, organs contain endo-
dermal, mesodermal and ectodermal parts. Interactions 
between the mesenchyme and the epithelium are classi-
cal examples of such inductive interactions [10]. In light 
of this information, studies that show that massage and 
chiropractic lead to positive changes in autistic children 
are seen as valuable [11], and scientists are still working on 
this disorder. 

Since 1997, the effect of massage as therapy for autistic 
children has been investigated. Some massage sessions 
were given by the staffs at schools, therapists and parents 
in 15- to 30-minute seesions for 1 to 5 months. Results of 
the studies included significantly improved social related-
ness, sleep, language, social communication, and recep-
tive language and significantly reduced ASD symptoms, 
repetitive behaviors, sensory issues, disruptive behavior, 
and anxiety. As massage therapy appears safe, easy, cheap 
and sensible, if parents are trained to administer it, such 
therapy is likely to improve the parent-child relationship 
and is, therefore, recommended [12]. Our study supported 
this idea because parents thought that touching their chil-
drens' bodies had been effective in reducing the symptoms 
of the disorder. 

The quality of superficial and deep alerting manipula-
tion could be supportive. In addition, to spending time 
with people outside the families, in our study, the clini-
cal implementation of regular alerting-based treatment 
by touching had other advantages; it could be continued 
at home and played an active role in the treatment of the 
children, which is consistent with findings reported in 
the literature. The right vestibuler, tactile, proprioceptive, 
visual and auditory senses of these children must be prop-
erly stimulated to allow them to engage in daily activities 
correctly [4]. The vestibular system has an important func-
tion in sight, hearing, muscle coordination and balance. 
Of the children in our study, 94% liked music; thus, music 
therapy should be an appropriate treatment because with 
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the plasticity of the brain, engaging in producing music 
indulges an array of cognitive functions and the product 
the music in turn, permits restorations and alterations of 
brain functions [13]. From the physiological perspective, 
music provokes the mechano-sensory hair cells in the ear 
to transduce sound-induced mechanical vibrations into 
neural impulses, which are interpreted by the brain, thus 
evoking emotional effects. Current research about music 
has established a role for these effects in the regulation of 
the hypothalamic–pituitary axis, the sympathetic nerv-
ous system and the immune system [14]. In studies, sin-
gle-blind, music therapy effectiviness studies, significant 
results and potential clinical outcomes included improve-
ments in imitating signs and words, longer and more eye 
contact, taking turns, joint attention, nonverbal communi-
cation, longer periods of and more happiness, emotional 
synchronicity, initiation engagement and compliant be-
havior. In addition, music therapy was safe, easy and cheap 
and seemed sensible, and was, therefore, acceptable [12]. 

Five children disliked no odor, and ten children were in-
sensitive to smell. Even so, odor appears to be quite im-
portant. Impairment of the olfactory system influences 
interoception [15]. Some fragrances and strong odors have 
been characterized as putative triggers that may exacer-
bate disease symptoms [16]. Adult neurogenesis is a life 
long process that occurs in two main neurogenic niches of 
the brain, namely, in the subventricular zone (SVZ) of the 
lateral ventricles and in the subgranular zone of the den-
tate gyrus [17]. New neurons are added in discrete regions 
of the adult brain, the olfactory bulb and the dentate gyrus 
of the hippocampus. The olfactory bulb must be one of the 
most plastic regions of the nervous system, even more so 
than the dentate gyrus [18]. Because the neuroanatomy of 
autism has been researched in ASD patients, many brain 
areas have been found to be affected, but the amount of 
research done in this area has not been much [19]. 

Pediatric complementary and alternative medicine 
(CAM) is a growing field and has been receiving increased 
interest from both families and healthcare providers 
throughout the world [20-22]. In particular, non biological-
ly-based CAMs, i.e., music therapy and massage might be 
added to conventional treatment, not as a replacement for, 
but as a complement to, standard therapy.  For instance, 
massage or music can reduce anxiety and enhance posi-
tive responses to behavioral and educational treatments. 
Practitioners should advise patients to try one CAM at a 
time and should constantly monitor clinical changes and 
adverse events [11]. 

Participation of individuals with ASD in physical activi-
ties offers potential for reducing self-stimulatory behavior 
and increasing social interactions. Increased physical ac-
tivity of children with autistic disorder can increase leg and 
hip muscle strength, improve poor balance, and reduce 
sensitivity to touch sensation in accordance with childrens 
needs and can be done in an environment they like [12]. In 
this contex, SPA also appears to be useful as a part of the 
treatment process. 

Let us not forgot that our skin is the largest inducible or-
gan. The receptors, precursors and cells in our skin are in 
direct communication with the brain. From the physicist’s 
point of view, piezoelectricity is a fundamental proper-

ty of biological tissues [23] and is normal for all cells. For 
instance, nanocrystalline hydroxyapatite, a well-known 
piezoelectric material, in its natural form is a major com-
ponent of bone. Hydroxyapatite nanocrystals also exhibit 
pyroelectric and ferroelectric effects [24]. Why is this so 
important? The answer is that when the body is touched 
somewhere, the piezoelectric effect starts and can easily 
stimulate another part of the body. Again, mesodermal 
tissue plays a role. Futhermore, cell to cell stimulation 
occurs [10]. Because the development of proprioceptive, 
vestibular and touch sensations in children supports the 
development of motor coordination, the perception of the 
senses, such as smell, vision, touch and hearing, affect the 
body positively. Because the treatment of ASD is not yet 
possible, ASD is being studied in many areas to improve 
the quality of life for individuals with autism themselves 
and for their families by alleviating some of the symptoms.

5. Conclusion

How supportive we are of autistic children plays a very 
important role in their transition from childhood to adult-
hood and in their ability to continue their lives. Also, 
through the individuals progress, we can develop effective 
ways of supporting their families. The children in our sur-
vey liked hugging and touching, and the majority of them 
loved music and smell. These results indicate that the 
children in this study were trying to express their wishes 
through their dominant and raw emotions to us, and that 
allowed us to evaluate treatment options in the contex of 
CAM, such as massage, music and smell? These results 
lead to two important questions: Can these CAM options 
help treatment?  Do liking music, hugging and touching 
frequency contribute to the stimulation of the brain? An-
other important aspect of CAM is that during treatment, 
families can take part not only in clinics but also in their 
homes. As a result of our study, whether touching areas 
that the children want touched, giving alerts, and listen-
ing to their favorite music are vibrations and/or stimuli re-
quired for the stimulation of the brain remain as questions 
to be answered? In this contex, SPA appears to be useful as 
a complementary approach during the treatment process.
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