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Abstract 

Background: Autism as part of the category called Autism spectrum disorder (ASD), is caused by 

disorders in brain and nervous network and characterized by defect in social behavior, language and 

cognition. This study aimed to investigate receptive and expressive language performance and the 

severity of the disorder in 30 children with autism aged 2-8 years who speak in Persian language.  

Materials and Methods 

In this cross-sectional study 30 children with autism were selected using random sampling method. 

The study tools included "The Childhood Autism Rating Scale (CARS)", and "Newsha 

Developmental Scale (NDS)" for assessing the receptive - expressive language skills. In order to 

assess the level of language impairment in subjects, the participants were divided into 5 groups with 6 

people (considering the speaking ability including sign language and speech), with equal number of 

boys and girls (3 girls and 3 boys) in each group. All of these children were evaluated by pediatric 

psychiatry, pediatric neurologist and pediatrician and were assessed according to the criteria for 

autism based on the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-

V). Eventually, the data were analyzed using descriptive and inferential statistics in SPSS version 16.0 

software.  

Results  

The results showed that there was a significant difference between the mean (standard deviation) and 

scores of receptive – expressive language skills in autistic subjects in each of the groups (P<0.05). In 

other words, there is a substantial difference in the mean scores of subscales of Newsha 

developmental scale with the scores of the subjects. Results also revealed that the processes of 

language development in subjects improved gradually during the treatment period. 

Conclusion 

Altogether, it can be said that the HMTM treatment method (Hojjati Model) which is derived from 

Iranian traditional medicine and holistic philosophy, can be effective in the treatment of language 

disorder in children with autism. 
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1- INTRODUCTION 

     Autism is a communicative-cognitive 

disorder that is part of the category called 

Autism spectrum disorder (ASD). 

Although the autism is considered as a 

biological disorder, but still the genes 

related to this disorder has not yet fully 

recognized (1- 7). Since the main sign of 

autism is inability to communicate with 

others, different theory and hypothesis has 

been raised on the causes of this disorder. 

The current evidences show that damages 

to the central nervous system are the cause 

of behaviors of children in autism 

spectrum. It has been shown that there are 

abnormalities in specific regions of the 

brain such as frontal and parietal parts, 

cerebellum, amygdala and hippocampus 

region in autistic children (8, 9).  

Moreover, several studies indicated that 

although the produced screams and 

phonations is the results of stimulation in 

different cores of limbic system, but after 

cingulate, amygdala is the most active part 

of the limbic system in sound production 

that this part shows a specific disorder in 

autistic people. According to the fifth 

edition of Diagnostic and Statistical 

Manual of Mental Disorders (DSM-V), 

50% of these children do not reach to 

developmental milestonesfor speaking or 

they have limited abilities in this regard 

(10- 13).  

Furthermore, the studies show that a large 

number of emotional sounds in humans are 

produced as a result of amygdala 

stimulation. In addition, as the amygdala 

has a close connection with other auditory 

areas, such as the thalamus and vestibular 

nuclei, thus is able to give immediate 

responses. Because the damage in the right 

amygdala destroys the ability for rhythmic 

speech, therefore the ability to understand 

and respond to the social sounds, also 

becomes impaired in human. Meanwhile, 

the abnormal electrophysiology in autistic 

people is associated with the cortical areas 

of the brain that are responsible for 

auditory processing of the word (14-16). 

Besides, recent studies of cognitive 

theories for finding a relationship between 

brain and behavior in autistic children 

demonstrated that functions including 

planning, working memory, impulse 

control and mental flexibility that are 

associated with the function of frontal lobe 

and prefrontal cortex, are also impaired in 

autistic children. These disorders can be 

mostly observed in daily behavior of 

autistic people such as repetitive 

behaviors, weakness to start or continue a 

new action, more tendencies towards the 

earlier works, and repetitive behaviors in 

daily life. According to the neuropathology 

and neuropsychology studies, prefrontal 

cortex plays an important role in autism 

(17- 19).  

The other symptoms of autism include 

loneliness, lack of interest in social 

interaction, inability to provide appropriate 

physical gestures, developmental delay, 

frequent repetition of set words, pronoun 

reversal (for example using the pronoun 

"You" instead of "I"), monotonous sound 

and speech, stereotyped behaviors, 

emotional and cognitive problems, reduced 

attention, cognitive restrictions (minor to 

severe), and defects in developing theory 

of mind (20, 21).  

The viewpoint that mental experiences are 

formed by physical states of the nervous 

system has been proved. It has also been 

accepted that mental theory or mind 

reading means that at some developmental 

stages the children become aware of their 

own or other people’s beliefs, tendencies 

and mental status and are able to more 

easily predict their own or other people 

behavior. In light of conducted researches, 

many of studies have come to the same 

conclusion that many of children with 

ASD, language and intellectual retardation, 

have impairment in the development of 

theory of mind. Several studieson children 

with ASD and developmental language 

disorders have revealed the correlation 
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between language and development of 

theory of mind (22-24). Furthermore, 

recent studies regarded the disorder in 

mirror neuron system of the brain as an 

obstacle in autistic children for 

communication and the ability to mimic. 

According to the "Theory of Language and 

Mind", the impairment in the development 

of this theory is the cause of autism in 

these children. The reduced attention and 

frequent repetition of set words or 

whispering with no words, can be also 

correlated together. This disorder in 

addition to being physically harmful, can 

also be the cause of impairment in social 

skills (25, 26). 

It should be noted that speech is defined by 

production of sound (voice), and fluency 

of communicative language and includes 

speech disorders such as stuttering, apraxia 

of speech, and phonological and nasal 

disorders. In such situation, the person has 

difficulty to produce language sounds, and 

is unable to produce fluent and correct 

words, or while producing the word has 

kind of problems that causes the listener 

not to correctly understand the person’s 

speech (27). Since the language is a social 

contract that is used by speakers of a 

linguistic community, it involves the 

words meaning, words morphology, 

syntax, sound and pragmatic use of word 

and sentence in different context and 

disorder in any of them can cause apraxia 

of speech. When a person has problem in 

understanding others, the person has 

receptive language disorder, and if the 

person has difficulty in expression of 

thoughts, ideas, desires and needs he has 

expressive language disorder. Autistic 

children due to cognitive impairment 

suffer from both disorders (28). 

According to the studies, 25% of these 

children have language problems that the 

incidence rate is 4 to 5 time higher in boy 

than girls. The major symptoms include 

the impaired speech understanding, 

auditory processing and dyslexia, inability 

to decipher the speech of others, inability 

to express thoughts verbally, defects in the 

application of correct and efficient words 

in conversation, weakness in nonverbal 

cognitive abilities and word selection skills 

and expressive language disorder (29, 30).  

Even though there has been numerous 

reports regarding the language disorder in 

autism, but there is scant experimental and 

clinical researches about that. One of the 

most basic pivots of the discussion on the 

language and its exterior manifestation 

"Speech" is the relationship between 

speech and brain mechanism of the 

movement. The latest findings in 

neuroscience field that brought about a 

substantial transformation in the scientific 

understanding of the communication 

phenomenon, empathy and imitation is the 

discovery of mirror neurons. Mirror 

neurons can be an explanation for 

imitation, observational learning, empathy, 

perception and mind reading; hence, they 

have attracted the attentions of scientist in 

the area of autism spectrum disorders. This 

discovery raised the hypothesis of the 

association between developmental 

disorder and the function of mirror neurons 

as well as the cause of problems of autistic 

people regarding imitation, mind reading 

and language development. The studies 

conducted in recent years, confirm that 

development of mirror neurons can 

appropriately explain the process behind 

the emergence of language in human 

species (31- 36).  

Considering the above facts, it can be said 

that imitation, which is associated with 

cognitive development and verbal ability, 

is impaired in the children with autism. 

This now raise a question that how is the 

process of language development (both 

verbally and non-verbally) in autistic 

children? Considering these facts, this 

study aimed to investigate the language 

skills in the groups of autistic children 

aged 2-8 years, Mashhad- Iran.   

2- MATERIALS AND METHODS 
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 2.1. Study design 

This cross-sectional study was performed 

in one step and over a 3-month period in 

2015. The aim of this study was to 

evaluate the effectiveness of Holistic 

Multidimensional Treatment Model 

(HMTM), which is based on the cybernetic 

approach, in improving the speech of 

autistic children (37-39). Theoretical 

approach to this hypothesis is in a way that 

physiological, cognitive and emotional 

systems, are associated together in a 

continuous two-way connection. This 

method consists of eight pillars that 

emphasis on (1) the motion perception, 

and (2) speech and language are 

considered two of those pillars. Having the 

knowledge about how this approach works 

and its effectiveness on improving 

language skills, can provide guidelines for 

therapeutic protocols for improving the 

theory of mind in children with language 

disorders. The ability of language 

production was assessed in 5 groups of 

autism patients using Holistic 

Multidimensional Treatment Model. Based 

on the inclusion criteria a total of 30 

children were enrolled in the study. These 

groups of children was randomly selected 

from the rehabilitation center in Mashhad, 

North East of Iran.  

2-2. Inclusion criteria 

The inclusion criteria were as follows: 

 Age range 2-8 years, 

 Children diagnosed with autism, 

 Having the ability to imitate at least 

one movement such as clapping or 

shaking hands, 

 Having normal hearing threshold 

(based on the audiometric test 

results), 

 Having clear vision (based on the 

optometrist assessment). 

Considering these criteria, the children 

who diagnosed with autism by pediatric 

psychiatrist and pediatric neurologist were 

selected and then the autism symptoms 

were assessed based on the fifth edition of 

the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-V). The 

assessment was conducted by watching the 

child and through interview with parents, 

and then based on the results the children 

who met the inclusion criteria were 

enrolled in the study.  

2-3. Sample size 

The study population in this study were 30 

children with autism. Among autistic 

children, 5 groups with 6 people were 

selected with the equal gender distribution.  

2-4. Method  

In this study, assessment test was 

performed on 30 children with autism (15 

girls and 15 boys in 5 groups with 6 

people), aged between 2 to 8 years with 

Persian language in the Noure-Hedayat 

Autism Training Center in Mashhad city, 

North East of Iran. All of the subjects in 

these groups, had been practically under 

training by HMTM method. Initially the 

score of Childhood Autism Rating Scale 
(CARS) (40) was obtained in order to 

better understand the level of disorders in 

each of the subjects and then by dividing 

the same groups, the level of disorder 

detected in each of the skills based on the 

Newsha developmental scale (41). 

 So that in the first group, the children 

without speech; in the second group, the 

children without verbal language who 

were able to express their purpose through 

sign language (gesture); in the third group, 

the children who were only able to 

produce single word vocabulary; in the 

fourth group, the children who were able 

to produce two- word phrases, and in the 

fifth group, the children who were able to 

produce full sentences were selected. 

There was equal number of girls and boys 

in each group. In addition, the values less 

than 0.05 were considered significant. 
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2-4-1. Newsha developmental scale 

(NDS) (41) 

NDS which was used in this study is a 

valid test for assessing different aspects of 

development. This scale assesses seven 

hearing developmental skills including 

receptive language, expressive language, 

speech, cognition, social interaction and 

movement in Persian speaking children 

from birth and its validity and reliability 

have been proven by several studies (41). 

In this study, two subscales of this scale 

including receptive and expressive 

language skills were considered. 

Each of the expressive and receptive 

language developmental skills was 

assessed in age ranges of 16 to 18 months 

(level- 6), 19 to 24 months (level- 7), 25 to 

30 months (level- 8), 31 to 36 months 

(level- 9), 37 to 42 months (level- 10), 43 

to 48 months (level- 11), 49 to 60 months 

(level- 12), and over 61 months (level- 13). 

2-4-2. Holistic Multidimensional 

Treatment Model (HMTM) (37-39) 

This study aimed to assess the level of 

influence of the new theory entitled 

holistic and multifaceted approach inspired 

by traditional medicine and perspective of 

Islamic-Iranian mysticism in the treatment 

of language disorder in ASD children. This 

approach is consisted of 8 pillars 

including: (1) emphasis on holistic view to 

the child (the principle of holism), (2) 

emphasis on the whole and part 

relationship and impartible impact they 

have on each other (the interaction 

principle), (3) emphasis on the principle of 

energies exchange, and creating deep and 

safe emotional connection and 

unconditional acceptance of the child by 

parents, educators and therapists (the field 

principle), (4) emphasis on the physiology 

of the child (physiology principle), (5) the 

emphasis on motion and perception, (6) 

the emphasis on speech and language, (7) 

emphasis on emotional, communication 

and game (performance) aspects, and (8) 

emphasis on using techniques and training 

content based on the developmental trend 

in the form of parallel and group. The 

cybernetic perspective to HMTM, is based 

on the fact that different aspects of human 

existence are connected together and are 

inseparable of each other and the child 

should be considered as a whole with 

different aspects including physical, 

emotional, excitatory, and cognitive; and 

hence these aspects should be considered 

in parallel and simultaneously. Based on 

this approach and philosophy, each cell 

has independent thought that its capability 

and efficiency is only defined in the 

context of an organ, a limb or eventually a 

body and at the same time its existence 

depends on the whole body, a limb or an 

organ. According to HMTM approach, the 

aim of the speech is not the mere 

expression of words and sentences or the 

formation of speech in the child.  

If only the expression of words to be 

considered as the language, then speech is 

the most important way of communication 

with external world and social 

environment and cybernetic information is 

hidden in the whole sentence and 

interaction between words. In this 

approach, considering that each message 

after passing through the emotional region 

should enter to the perception and 

subsequently cognition region, is based on 

the fact that the real learning cannot be 

achieved unless the complete 

understanding (perception) to be formed.  

As the improvement and correction of 

movements can directly affect and modify 

perception and brain processing pace 

therefore, correct and semantic 

understanding of the messages that are 

received by brain, with movement can 

eventually improve brain processing and 

cognition. In HMTM, it is believed that 

because human is by nature a social 

animal, so a child with disorder has the 

capability of perception, learning, 

consolidation and expansion of the learned 
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subjects in the social environment and 

among peers. The factor that in this model 

causes the success and closeness of 

children to normal spectrum is the way of 

planning and spending time and parallel 

work for all needs of an autistic child. 

Hence, in this method the major portion of 

time is allocated to the training and 

fortifying the learned subjects in different 

areas in group, and only in some specific 

treatments such as speech therapy, 

occupational therapy or individual training 

(if required) the services are offered 

individually.  

In HMTM (Hojjati Model), the child is 

assessed regarding the basic cognitional 

concepts and after cognitional assessments 

and clinical evaluations, the child based on 

the severity of defect in performance is 

placed in individual or group classes 

including 2, 3, 4, 5 or 6 people. Each child 

roughly spends 5 hours in the center and 

the duration of participation in the 

programs, based on the child performance, 

can be varied from a few days to a few 

weeks or to a few months (37-39).  

3- RESULTS 

     This study was performed on 30 autistic 

children (15 boys and 15 girls), with an 

average age of 5.43 ±0.623 years old. The 

study variable was the score of subjects in 

Newsha developmental scale. To study the 

effectiveness of the above methods, 30 

children with autism were divided into 5 

groups with 6 people ranged from 

speechless children to children who were 

able to express a sentence.  

As it can be seen in Tables.1-10, there was 

a significant difference in the mean scores 

of the test between the study groups 

compared to the standard scores (P<0.05). 

 

 

Table-1: Results of the test obtained from the first group 

Skills Mean SD t-test P-value 

Receptive skill 4.67 2.07 -3.07 0.005 

Expressive language 

skill 
1.67 0.52 0.93 0.002 

SD: Standard deviation. 

 

 

Table-2: The standard scores of normal children 

Skills Mean SD 

Receptive skill 8.41 3.73 

Expressive language skill 6.36 0.61 

SD: Standard deviation. 

 

   

Table-3: The results of the test obtained from the second group 

Skills Mean SD t-test P-value 

Receptive skill 3 0 0.44 0.002 

Expressive language skill 0.83 0.41 -1.77 0.001 

SD: Standard deviation. 
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 Table-4: The standard scores of normal children 

Skills Mean SD 

Receptive skill 4.86 2.56 

Expressive language skill 3.44 2.90 

SD: Standard deviation. 

 

 Table-5: The results of the test obtained from the third group 

Skills Mean SD t-test P-value 

Receptive skill 5.33 1.63 -8.81 0.001 

Expressive language skill 0.50 0.55 -7.09 0.001 

SD: Standard deviation. 

 

  Table-6: The standard scores of normal children 

Skills Mean SD 

Receptive skill 6.43 2.56 

Expressive language skill 4.35 2.90 

SD: Standard deviation. 

  

Table-7: The results of the test obtained from the fourth group 

Skills Mean SD 

Receptive skill 4.33 1.75 

Expressive language skill 1.33 0.52 

SD: Standard deviation. 

 
 Table-8: The standard scores of normal children 

Skills Mean SD 

Receptive skill 5.68 2.10 

Expressive language skill 2.35 1.92 

SD: Standard deviation. 

  

 Table-9: The results of the test obtained from the fifth group 

Skills Mean SD t-test P-value 

Receptive skill 3 0 -2.21 0.005 

Expressive language skill 0.83 0.05 -2.26 0.005 

SD: Standard deviation. 

Table-10: The standard scores of normal children 

Skills Mean SD 

Receptive skill 8.41 2.36 

Expressive language skill 3.36 1.14 

SD: Standard deviation. 
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4- DISCUSSION 

    The results of this study are consistent 

and in line with the results of previous 

studies conducted on different languages 

(23-25, 37-39). Our findings indicate a 

substantial defect in non-verbal imitative 

skills as well as verbal skills including 

receptive- expressive language skills in 

autistic children; because non-verbal 

communication consists of gesture, eye 

contact, face posture, position of the body 

and tone of speech, therefore these factors 

were considered in the evaluation of 

autistic children in this experiment. 

 The ability to understand and express non-

verbal communication is considered as a 

powerful tool for interaction, expression of 

purpose, guiding difficult situations and 

creating effective communication. The 

body language experts believe that the tone 

of the speech is as important as semantic 

stimulus for perception and expression of 

emotions. Several studies have shown that 

Electroencephalography (EEG) 

oscillations in the frequency of 8-13 Hz 

(capillary waves), on sensory-motor cortex 

of the brain reflects the function of mirror 

neurons and the impairment in this 

function is completely obvious in autistic 

people (31-36).  

  

The results of this study in accordance 

with the previous researches on the brain 

of autistic children indicate that imitative, 

movement, and sign language trainings can 

be used for improving the function of 

mirror neuron system. This can facilitate 

the language and then speech skills and 

speech production in autistic children. 

According to the previous studies and 

HMTM theory, this can confirm the 

hypothesis of the study which is based on 

all behaviors and movements. The 

movements are the results of the 

transmission of the messages from the 

brain that cause the brain to send 

commands to the muscles and limbs that as 

a result movement occurs (Tables 1-10).  

The findings of this study supports the 

relationship between limb movement, in 

particular the use of gesture in improving 

the retrieval  of  verbal information and 

thus is in line with other studies and 

supports them (37- 39). Moreover, it can 

be said that the recorded figures in this 

study, Figures.1-4, that present the 

effectiveness of aforementioned method in 

the subjects, can highlight the necessity of 

HMTM method on the improvement 

process of perception and language 

production in children with autism. 

 

 

 

 

Fig.1: Growth trend of receptive skill in in subjects 
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Fig.2: Growth trend of expressive skill in subjects 

 

 
 

Fig.3: Growth trend of receptive skill in subjects based on gender distribution 

 

 

 
 

Fig.4: Growth trend of expressive skill in subjects based on gender distribution 
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Considering the statistical tests and the 

scores in different groups, it can be said 

that intervention and treatment leads to the 

perceptive capability and language 

production in subjects groups. Therefore, it 

seems that intervention courses and the 

duration of HMTM intervention (Hodjati 

Model) causes time-dependent 

improvement in the abilities of autistic 

children and profoundly affected the 

findings of the study.  

5- CONCLUSION 

    The results of this study indicate that 

autistic children have serious defect in 

non-verbal and gesture skills as well as 

verbal receptive and expressive skills, and 

thus intervention training can help improve 

the speech in these children. Hence, it can 

be said that HMTM approach (Hojjati 

Model) can have a suitable and effective 

application in the treatment of these 

children. 
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