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Background and Objectives: The present study was conducted to determine the effect of a family-
based sensory diet program on children with attention-deficit/hyperactivity disorder (ADHD). In 
this program, parents were directed to use activities stimulating the vestibular, deep, tactile, visual, 
and auditory senses to maintain the children’s focus and organized consciousness.

Methods: This research was a quasi-experimental study with a Pretest-Posttest design with an 
experimental group. Wechsler Intelligence Scale for Children (WISC-IV) and Conners’ parent 
rating scale were used to measure the study variables. The study’s statistical population included all 
children with ADHD aged 6-12 years referred to Hasti, Bahar, and Masir-e Sabz health clinics in 
2020. Of them, 30 participants were selected through a convenience sampling method. 

Results: Based on the analysis of covariance (ANCOVA), the obtained F values of attention deficit 
and hyperactivity were significant at a level less than 0.05. So the test hypothesis is accepted, and 
family-based sensory diet sessions effectively reduce ADHD symptoms in these children.

Conclusion: According to the findings and the degree of effectiveness, implementing the sensory 
diet program by the child’s family can effectively reduce ADHD symptoms. 
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Introduction 

ttention-deficit/hyperactivity disorder 
(ADHD) is one of the most widespread 
psychological and neurological disorders 
during childhood, which has been the fo-
cus of many researchers. This disorder is 
characterized by repetitive episodes of hy-

peractivity, impulsiveness, and inattention which often 
begin before the age of seven and are more severe than 
can be attributed to average growth. In the USA, ADHD 
affects the life of 3.5% to 5% of children [1]. Further-
more, it is more prevalent in male children, and, in some 
cases, the hyperactivity disappears, but attention deficit 
and impulsiveness remain. Accordingly, the academic 
achievement of these people is less than other normal 
people [2]. This disorder could damage normal functions 
such as academic achievement, school behavior, family 
interaction, and peer communication. As a result, these 
children may be rejected by their peers and society [3]. 
For these reasons, finding effective treatments and strate-
gies to prevent the aggravation of these children’s prob-
lems is one of the main goals of research in this field.

Among the various treatments, the effect of sensory in-
tegration therapy has already been analyzed and proven 
[4]. This therapy includes controlled sensory stimuli in 
the context of self-controlled and significant activities to 
improve some behavioral, motor, educational, and oral 
functions and skills of children (especially children with 
learning disabilities, autism, and attention deficit hyper-
activity disorder).

Various pharmacological, cognitive, behavioral, com-
binatory, and complementary therapies are used to treat 
children with ADHD. Sensory integration is one of 
these therapies. Sensory integration therapy includes 
controlled sensory stimuli in the framework of self-di-
rected and meaningful activities that cause an adaptive 
response. In addition, the therapy acts through the inte-

gration of sensory inputs of some behavioral, motor, aca-
demic, and language functions and skills of children [5]. 
The integration of different sensory information increases 
the ability of the children in sensory-motor and perceptu-
al-motor functions. As a result, it empowers the child in 
different aspects. Sensory integration helps the children’s 
control power which consequently gives their nervous sys-
tem the ability to change and keep the stimulation level 
necessary for the development of abilities, such as paying 
attention to homework, controlling impulses, increasing 
failure tolerance, and balancing emotions [6].

In the Rathod et al. study, the results showed that sen-
sory integration therapy by itself and in combination with 
cognitive-behavioral therapy had a significant effect on 
reducing ADHD symptoms based on Conner’s scale [7]. 
Similarly, Ebrahimi et al. conducted a study entitled “the 
effect of sensory integration with an emphasis on deep 
and superficial senses on the academic progress of 6- to 
12-year-old-children with ADHD in Semnan City.” In this 
study, 32 students diagnosed with ADHD were chosen and 
divided into the intervention and control groups (each with 
16 members). The results indicated that sensory integration 
with an emphasis on deep and superficial senses affects the 
academic achievement of students with ADHD [8]. 

Peterson et al. (2018) conducted a study entitled “Pro-
viding Sensory Diet by California Occupational Thera-
pists.” The results show that a sensory diet in children 
with ADHD has positive effects on reducing abnormal 
behaviors, increasing domains of attention, and the level 
of mental retention [9]. 

Rahmani et al. examined the effect of sensory integra-
tion therapy in reducing ADHD symptoms. The study re-
sults show that children who received sensory integration 
therapy reported a significant improvement in their pri-
mary ADHD symptoms compared with the control group 
[10]. Similarly, Sahoo et al. established that sensory diet 

A

 What is “already known” in this topic:

Therapists have used many sensory-based interventions to manage a variety of disorders, including ADHD, but 
the sensory diet was not deliberately considered as a separate treatment from other sensory interventions.

 What this article adds:

The sensory diet program in this study was based on the Wilberger Sensory Diet Framework, which was used repeat-
edly as part of children's daily life routines at different times of the day. The family can have more favorable effects.
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therapy based on sensory integration theory significantly 
affected the functional behavior of ADHD children [6]. 

Amrovan, in the results of her dissertation entitled 
“The effectiveness of sensory integration on executive 
actions of children with attention deficit hyperactivity 
disorder,” argued that the performance of the experi-
mental group significantly improved compared to the 
control group in the components of response inhibition, 
sustained attention, and working memory [11]. Ebrahimi 
et al. examined the effect of sensory-motor integration 
activities on the symptoms of ADHD. Such activities re-
duced attention deficit, hyperactivity, and impulsivity in 
the participants [8]. 

Considering the high prevalence of ADHD in school 
children and its consequent problems in different aspects 
of their personal and social life, the importance of early 
intervention in these cases, the effectiveness of sensory 
integration therapy in improving different functions of 
children, and finally, a few studies on the effect of sen-
sory integration therapy on improving the symptoms in 
ADHD patients, we intended to answer whether plan-
ning a family-based sensory diet can be effective on 
ADHD symptoms of these children. 

Materials and Methods 

The present study is applied research in terms of pur-
pose and quasi-experimental in terms of methodology 
with a Pretest-Posttest design. The study’s statistical 
population included all children with ADHD aged 6-12 
years living in Tehran City, Iran, who were referred to 
Hasti, Bahar, and Masir Sabz treatment clinics during the 
last quarter of 2020. The samples were selected by con-
venience sampling after confirming their ADHD criteria 
by performing Conners’ test (1973) and meeting other 
inclusion criteria.

The participants’ parents were then subjected to 12 ses-
sions of comprehensive family-centered program train-
ing; after the program, the Posttest was performed, and 
the results were statistically analyzed (Table 1). 

Contents of the Family-based Sensory Diet

The therapist implemented this program for 1 month, 3 
sessions per week, and each session lasted 45 minutes. In 
this program, the parents were guided towards activities 
stimulating vestibular, deep, tactile, visual, and auditory 
senses to maintain the children’s focus and organized 
consciousness.

The summary of the sensory diet practices given to the 
participants was as follows.

In each therapy session, 5 to 6 exercises were prac-
ticed with the children; as each child progressed, other 
exercises were applied, or their difficulty increased in 
subsequent sessions. At the end of the intervention, the 
subjects underwent the Posttest.

Study tools 

Wechsler’s Intelligence Scale for Children:

In the present study, we used the fourth edition of 
Wechsler’s intelligence scale for children, published in 
2003. In this edition, total intelligence and four differ-
ent intelligence subscales are measured, including ver-
bal comprehension (similarities, words, comprehension, 
general information, verbal deduction), cognitive de-
duction (designing with squares, visual concepts, visual 
deduction, and completion of images), active memory 
(the breadth of figures, sequence of letters, numbers and 
calculation completion) and speed of processing (cryp-
tography, symbolization, complementary line drawing). 
Sadeghi, Rabeei, and Abedi analyzed the validity and re-
liability of the fourth edition of Wechsler’s intelligence 
scale. The results of the validity between this scale and 
Raven’s progressive matrices showed a significant cor-
relation between the two scales. The validity of the test 
was calculated by two methods of halving and retesting, 
during which the validity of the subscales with the retest 
was obtained from 0.80 to 0.88, and the validity coeffi-
cients of the halving were from 0.83 to 0.91. 

Conners’ Questionnaire 

The Conners’ scale measures attention deficit, hyper-
activity, and impulsiveness. It is one of the common 
tools used for measuring children’s behavior based on 
a dimensional classification system. It contains various 
behavioral questionnaires designed for children. Con-
nors introduced a 93-item scale in 1973. Then a short 
form of this scale with 48 items was introduced by Goyt, 
Connors, and Elvish in 1978. Conners’ classification 
scale was first designed to evaluate the effect of stimu-
lant drugs on children with ADHD and to distinguish 
these children from normal children. Today, a modified 
questionnaire consisting of 27 items is used to diagnose 
children with ADHD. The reliability coefficient of the 
retest for the total score is 0.58, the Cronbach alpha coef-
ficient for the total score is 0.73, and its validity is 0.84, 
which measures three factors of oppositional behavior, 
hyperactivity, and attention deficit. The range of scores 
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Table 1. Objectives and Contents of Educational Program (Teresa Garland, 2016)

ObjectivesContentsSessions

Getting familiar with the 
family and introducing 

the work process and the 
atmosphere in which the 
child is going to practice

1. Consultation between the family and therapist for evaluating the sensory diet
2. Using a timetable and a specific plan

3. Teaching and correcting environmental stimuli: Filtering visual and auditory stimuli, 
Scheduling times at the desk (15 minutes’ work with frequent resting interval), Having a 

place for serenity 

One

Receiving vestibular and 
deep sensory stimuli

1. Deep massage before the class with a foam roll (5 minutes)
2. Walking with sandals that have a slippery surface

3. Wearing a heavy vest and basketball cap for sitting in class
4. Sitting on a rocking chair during the class

Two

Using visual and vestibular 
inputs

1. Planning jumping twice a day before starting homework or class (10 minutes)
2. Planning sitting on a yoga ball and talkativeness twice a day (10 minutes)

3. Walking in a serene place with dust or playing with sand twice a day 
Three

Using vestibular and visual 
inputs

1. Listening to light music with headphones while doing the homework (the written home-
work)

2. Chewing gum while doing written homework
3. Sitting on a ball chair while reading and memorizing materials 

4. Doing yoga once a day

Four

Stimulating deep sense 
and increasing tolerance

1. Leaning on a pillow for elongation of sitting at the desk time
2. Pressing jelly ball while listening to class

3. Going into a sleeping bag (once a day in the afternoon for 15 minutes) 
Playing with a cloud mattress (in the afternoon for 10 minutes)

Five

Deep sensory exercises

1. Doing heavy physical exercises (20 minutes before doing homework, like vacuuming)
2. Gathering together in an enclosed area and doing homework

3. Playing with a skateboard
Moving things in class is on the child 

Six

Evaluating the improve-
mentReevaluating the function and sensory dietSeven

Stimulating deep senses 

1. Dancing twice a day (before the class starts, for 15 minutes)
2. Visual exercise through visualizing growing circles (once in the afternoon, before starting 

the homework)
3. Pressing sponge in a water dish

4. Throwing oneself on a mattress (once every ten minutes, in the afternoon) 

Eight

Vestibular and improving 
the interaction between 

brain hemispheres

1. Rope games (every morning for 10 minutes)
2. Crawling on the ground at home (once a day in the afternoon, 10 minutes)

3. Going up and down a suspended ladder and repeating the homework one has to memo-
rize 

4. Listening to recorded educational materials and walking on the straight lines of the 
carpet simultaneously 

Nine

Using visual and vestibular 
inputs

1. Ball playing with wall while changing the distance (twice a day)
2. Going into Swedish swimming model and staying in that model for 5 minutes (twice a 

day)
2. Doing structural puzzle activity (once a day)

4. Playing on the swings and repeating the educational material (in the afternoons)

Ten

Deep sensory and balance 
exercises

1. Keeping balanced on an unstable surface (twice a day, in the mornings)
2. Cutting narrow lines from a paper with scissors 
3. Drawing ropes with two hands simultaneously
4. Bicycle riding (once a day, in the afternoons)

Eleven

Complimentary evaluation 
of the students

1. Reevaluation
2. ConclusionTwelve

Shabdini S. et al. Sensory Diet in ADHD. Func Disabil J. 2021; 4:E48

http://fdj.iums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en


2021, Volume 4

5

for each question varies from 0 to 3 as follows: 0) not 
true at all (never), 1) only slightly true (occasionally), 2) 
relatively true (often), and 3) absolutely true (very high).

Results 

According to Table 2, there were 9 mothers with a di-
ploma, 14 with bachelor’s, and 7 with master’s or higher 
degrees.

According to Table 3, there were 16 employed mothers 
and 14 homemakers.

According to Table 4, 9 students were between 6 to 8 
years old, 11 were between 8 and 10 years old, and 10 
were between 10 and 12 years old.

The first hypothesis was that a family-based senso-
ry diet program is effective for the attention deficit of 
ADHD children.

Based on the Table 5, since F1,27=56.932 achieved a 
significant level (0.000) less than 0.05, the test hypoth-

esis is accepted, and we can conclude that sessions of 
family-based sensory diet program have been effective 
on attention deficit of ADHD children.

The second hypothesis was that a family-based sensory 
diet program is effective on the hyperactivity of children 
with ADHD.

Based on Table 6 and Table 7, since F 1, 27=64775 
achieved a significant level (0.000) less than 0.05, the sec-
ond test hypothesis is accepted, and we can conclude that 
sessions of family-based sensory diet program have been ef-
fective on reducing hyperactivity in children with ADHD.

Discussion

We used the analysis of covariance to test the research 
hypothesis, i.e., the family-based sensory diet program 
is effective on attention deficit and hyperactivity of chil-
dren with ADHD.

Based on the results (regarding the first hypothesis), 
there is a significant difference between Pretest and Post-

Table 2. Frequency Distribution and Frequency Percentage of Sample Size in Terms of Maternal Education

Maternal Education No. (%) Cumulative Frequency, %

Diploma and lower level 9(30) 30

Bachelor’s degree 14(46.7) 76.7

Master’s degree and higher 7(23.3) 100

Total 30(100)

Table 3. Frequency Distribution and Percentage of Sample Size According to the Employment Status of Mothers

Employment Status of Mothers No.(%) Cumulative Frequency, %

Employed 16(53.3) 53.3

Housewife 14(46.7) 100

Total 30(100)

Table 4. Frequency distribution and frequency percentage of sample size according to the children’ age

Students’ Age No. (%) Cumulative Frequency Percentage

6-8 years old 9(30) 30

8-10 years old 11(36.7) 66.7

10-12 years old 10(33.3) 100

Total 30(100) -
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test scores of the attention deficit in the subjects. In other 
words, the family-based sensory diet program reduces 
attention deficit symptoms of children with ADHD. 

The results of this study are consistent with the find-
ing of Niklasson et al. and Vandenberg, which showed 
the effect of using sensory stimulation on attention func-
tions of ADHD children [12, 13]. Also, the above results 
are consistent with the results of the study conducted 
by Salamati et al., who examined the effect of sensory 
stimulation in the form of atrial stimulation in children 
with ADHD. Hence, its effectiveness on the attention 
and auditory abilities of these children was proved [14]. 
The effect of sensory integration therapy in improving 
attention deficit of ADHD children does not agree with 
the study conducted by Ghareh Baghi et al., in which the 
effect of sensory stimuli on attention function of children 
with learning disorders was analyzed [15]. This differ-

ence might be because, in the above study, deep sensory 
stimulation was used in the form of only a vest and sad-
dle in occupational therapy sessions. According to the 
sensory integration principles based on a combination 
of three proximal sensory systems, this effectiveness is 
disapproved. Moreover, the lack of enough samples in 
their study can be another reason for such disapproval. 

In explaining this finding, one can say that these prob-
lems, along with attention deficit hyperactivity disorder, 
like disability in motor functions, attention deficit, learn-
ing disorder, aggression, educational problems, motor 
arousal, and apathy, are worth paying attention to [16, 
17]. The problems in sensory integration like unfit physi-
cal condition, weak visual responses, and unnatural mus-
cular consistency affect body scheme and bilateral and 
coordinated use of body members. These problems are 
due to weak processing and integration of received data 

Table 5. Descriptive data of children’s attention deficit and hyperactivity variables in the Pretest and Posttest 

Variables Stages Mean±SD Min Max No.

Attention Deficit
Pretest 39.47±5.18 31 47 30

Posttest 35.40±5.46 27 44 30

Hyperactivity
Pretest 16.87±2.20 12 20 30

Posttest 11.8±2.11 7 14 30

Table 6. Single Variant analysis of covariance for investigating the effect of family-based sensory diet program on attention deficit of chil-
dren with ADHD 

Source of 
Changes Total Squares Degree of 

Freedom
Average 
Squares F Sig. Effect Size 

Pretest 681.503 1 681.503 399.168 0.000 0.937

Group 97.200 1 97.200 56.932 0.000 0.678

Error 46.097 27 1.707 - - -

Total 42340 30 - - - -

Table 7. Single variant analysis of covariance for investigating the effect of family-based sensory diet program on hyperactivity of children with ADHD 

Source of 
Changes Total Squares Degree of 

Freedom
Average 
Squares F Sig. Effect Size

Pretest 61.950 1 61.950 29.631 0.000 0.523

Group 135.428 1 135.428 64.775 0.000 0.706

Error 56.450 27 2.091

Total 6047 30
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from a deep vestibular sense. This weakness in process-
ing the information can cause motor aversion or motor 
fear, reduction in motor range, reduction in domains of 
attention, and a lack of emotional stability. Additionally, 
some problems may also be observed in their tactile sys-
tem. The outcome of all these problems are reactions 
we will see in therapy sessions: low concentration, ir-
ritability, unmotivated, and unorganized behaviors [17].

Hyperactivity is one of the more prominent problems 
of children with ADHD in whom the brain function 
is problematic in different aspects, and disorder in the 
right hemisphere and its injury, basic brain complex, 
and also prefrontal cortex can cause a reduction in mo-
tor functions and hyperactivity. On the other hand, the 
thalamus is effective in the integration of sensory input 
data, which, based on the definition by Ayres, sensory 
integration is the theory of the relationship between the 
brain and behavior. Dolin et al. believed that this pro-
cess provides the basis for accurate sensory cognition 
and, consequently, appropriate motor reactions [8]. A 
sensory diet that improves the central nervous system in 
processing the information can improve these children’s 
symptoms, which can be reduced to a high level through 
early diagnosis and appropriate intervention methods for 
treating this disorder [18].

Based on the results (regarding the second hypothesis), 
there is a significant difference between the Pretest and 
Posttest hyperactivity scores in the test group. In other 
words, a family-based sensory diet program reduces the 
hyperactivity of children with ADHD. 

The results of the current study were consistent with a 
study by Batara et al. That examined the effectiveness 
of sensory stimulation on improving ADHD symptoms 
[19]. The results showed that sensory stimulation sig-
nificantly affects three main symptoms of ADHD [19]. 
Besides, these results are consistent with the results of 
the study by Ebrahimi on the effectiveness of sensory 
integration therapy on attention deficiency and hyperac-
tivity of children with ADHD [4].

To explain the effect of sensory integration therapy 
on children with AHDH, we can say that attention defi-
cit is one of the most obvious and biggest problems of 
these children. Attention deficit causes children to have 
problems in controlling different stimuli and responding 
to merely one of these stimuli in an inappropriate way. 
The integration of deep and vestibular senses affects the 
function of the upper levels of the brain, which are re-
sponsible for excellent processes such as attention, and 
improves the organization of children’s senses receiving 

from the environment and stimuli. So that the spatial and 
temporal aspects of sensory processing data are processed, 
interpreted, related, and incorporated. Then, the brain 
chooses, improves, controls, and compares the data and 
integrates them in a flexible and changeable sample [4]. 
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مقدمه مطالعه حاضر با هدف تعییین تأثیر یک برنامه رژیم حسی مبتنی بر خانواده بر کودکان مبتلا به اختلال نقص توجه/بیش فعالی 
)ADHD( انجام شد. در این برنامه، والدین هدایت شدند تا از فعالیت های تحریک کننده دهلیزی، عمقی، لمسی، بینایی و شنوایی برای 

حفظ تمرکز و آگاهی سازمان یافته کودکان استفاده کنند.
 )WISC-IV( موادوروشها این پژوهش یک مطالعه نیمه تجربی با طرح پیش آزمون-پس آزمون بود از مقیاس هوش وکسلر کودکان
و مقیاس رفتاری کانرز والدین برای سنجش متغیرهای مطالعه استفاده شد. جامعه آماری پژوهش شامل تمامی کودکان 6 تا 12 ساله 
مبتلا به ADHD مراجعه کننده به کلینیک های هستی، بهار و مسیر سبزدر سال 2020 بود. از بین آنها 30 شرکت کننده به روش نمونه 

گیری در دسترس انتخاب شدند. 
یافتهها بر اساس تحلیل کوواریانس، مقادیر F به دست آمده از نقص توجه و بیش فعالی در سطح کمتر از 0/05 معنی دار بود. بنابراین 

فرضیه آزمون پذیرفته می شود و جلسات رژیم حسی مبتنی بر خانواده به طور موثر علائم ADHD را در این کودکان کاهش داد. 
نتیجهگیری با توجه به یافته ها و میزان اثربخشی، اجرای برنامه رژیم حسی توسط خانواده کودک می تواند به طور موثر علائم ADHD را 

کاهش دهد. 
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