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Abstract
Background: Communication deficit is one of the characteris-

tics of autism spectrum disorder. Some children with this condi-
tion cannot communicate verbally and some have very limited
speech skills. This study aims to analyze the factors that affect
speaking ability in children with autism, namely age, sex, emo-
tions, attention, and memory.

Design and Methods: This study used a correlational analyti-
cal design with a retrospective cohort design. Data were obtained
using questionnaires and scales. Furthermore, emotional factors,
attention, memory, and age were analyzed for their effects on
speaking ability using the Pearson test, while sex was analyzed for
their effects on speaking ability using the Eta test. 

Results: The results showed that there was a significant effect
of attention and age on the speaking ability of children with autism
spectrum disorders. Furthermore, it showed that there was a sig-
nificant effect of emotion on attention.

Conclusions: It was concluded that attention and age affect
the speaking ability of children with autism spectrum disorder.
Meanwhile, attention in affecting speaking ability is influenced by
emotions. Therefore, to improve speaking ability, good emotional
management and increased attention is required. 

Introduction
Autism spectrum disorder (ASD) is a spectrum of several dis-

orders characterized by: i) deficits in social communication and
interactions, ii) limited and repetitive behavior, interests and activ-
ities.1 It is estimated that the number of children with this condi-
tion in the world is 62 out of 10,000.2 Meanwhile, in Indonesia, it
is estimated that there are 2.4 million people suffering from ASD
with the addition of 500 new people/year.3 Most patient’s parents
are more concerned about delays in speech development than
other symptoms. Some children with this condition are unable to
communicate verbally and some have very limited speech skills.
In fact, the proportions of children with ASD who meet the non-
verbal, minimal verbal, and verbal criteria are 15%, 10%, and

75%.4 The ability to speak is influenced by several factors, name-
ly biological, cognitive, and emotional factors, age, sex, as well as
environmental factors. Meanwhile, Noam Chomsky, one of the
most influential linguists of the twentieth century and still domi-
nating theoretical linguistic theory stated that every child has a
language acquisition device (LAD), which is the innate ability to
speak. Noam asserted that the human brain is biologically pro-
grammed to learn language.5 Also, twin studies clearly showed
that genetic factors play an important role in children’s language
development. Furthermore, genetic factors account for about 70%
of oral language development disorders.6

Jean Piaget, a Swiss psychologist, whose work began to be
translated into English in the 1960s stated that language arises
from cognitive alterations that change infant sensorimotor pro-
cesses into formal and logical adult thoughts.7 Meanwhile, the
ability to communicate with language depends on one’s intelli-
gence, which is an intellectual power characterized by complex
cognitive achievement, high motivation levels, and self-aware-
ness. Intelligence is a cognitive process.8 Furthermore, higher
Intelligence Quotient (IQ) scores correlate with better perfor-
mance in the academic aspects of second language acquisition.

There are four possible relationships between language and
emotions. First, between language and emotions there is no direct
relationship, but is chained by cognition (cognition conceptualizes
emotions and language is a reflection of cognition). Second, there
is a direct relationship between language and emotion (verbal
speech can be a direct expression of emotion). Third, there is a
direct and indirect relationship between language and emotions
(language is a conceptualization and expression of emotions).
Fourth, language has different relationships with emotions,
depending on its type. Anger or fear is often expressed non-verbal-
ly, whereas shock is usually expressed verbally.9 Also, speech and
language skills normally develop with age. The infant’s initial
speech is uniform prelinguistic speech, regardless of the language
used by the caregiver.10 Therefore, along with the increasing lin-
guistic complexity, the clarity of speech increases.11

The females generally perform language tasks better than
males. Furthermore, males receptive and expressive language
scores were lower than females.12 In addition, Burman et al.
showed a greater activation of language areas in females.13 Twin

Significance for public health

Communication deficit is one of the characteristics of autism spectrum disorder. Some children have very limited speech skills; therefore, they will experience
challenges in the learning process at school and interactions in the community. Furthermore, support from family, school, and the community is needed to
facilitate optimal growth and development in children with this disorder. To support children with this condition, especially in improving their speaking skills,
it is necessary to know the factors that affect their speaking ability. Therefore, this paper analyzes the factors associated with speaking ability in children with
autism spectrum disorders.

Article

[page 370]                                             [Journal of Public Health Research 2021; 10:2236]                                                              



studies showed that environmental factors play an important role
in children’s language development. Based on the meta-analysis, it
was shown that 30% of language disorders are caused by environ-
mental factors.6 Hayiou-Thomas concluded that the environment
has a major effect on children’s language skills, which include
grammar skills and vocabulary mastery. Genetic factors also play
an important role in children’s language skills. There is a longitu-
dinal relationship between early speaking skills and language.
Children can master language by socially interacting with their
environment and through their cognitive development.14

Family, especially parents, is the most important factor in chil-
dren’s language development, because the family is the child’s
closest environment, hence communicative behavior from the fam-
ily is needed. Also, parenting patterns have been shown to influ-
ence children’s language development.15,12 Verbal communication
in individuals with ASD often shows certain characteristics, such
as: i) ecolalia, ii) reversal of pronouns, iii) very literal, iv) neolo-
gism, v) metaphorical language, vi) repetition of questions, vii)
affirmation by repetition, viii) autistic speech style: speech may be
too formal, verbose in both vocabulary and grammar, ix) demand-
ing the same verbal scenario, and x) poor prosody control.
Children with this condition show increased activation in
Wernicke’s area but decreased activation in Broca’s area. Although
there is increased activation in Wernicke’s area, it indicates a
reduction in functional connectivity (less correlation in activity) in
the two areas, thus supporting the idea that language function may
be less integrated in children with ASD.16 This study aims to iden-
tify factors that affect speaking ability in children with autism.

Design and Methods
This study used a correlational analytical design with a retro-

spective cohort design, namely the form of events observation that
have occurred, and aims to find factors related to the cause. The
dependent variable is speaking ability, while the independent are:
age, sex, emotion, attention, and memory. Also, speaking ability,
age, emotion, attention, and memory have an interval data scale,
while sex was at nominal scale. Before collecting data, the study
protocol was carried out by an ethical test in the Health Research
Ethics Committee of the Faculty of Nursing, Airlangga University,
Surabaya and passed the review. Furthermore, respondents were
determined and given informed consent which contains written
explanations about the study via WhatsApp messages. In addition,
data collection was carried out by providing a questionnaire via
google form from April 16 to August 28, 2020.

The instruments used were: the speaking and communication
subscale from the Autism Treatment Evaluation Checklist (ATEC)
scale, the modified emotional behavior problem questionnaire
from the Indonesian Ministry of Health to measure emotions, the
attention subscale from the Swanson, Nolan, and Pelham scale,
version IV (SNAP-IV) to measure attention, as well as the
Observer Memory Questionnaire-Parent Form (OMQ-PF) adapted
to the child’s condition to measure memory. Meanwhile, data on
age and sex were obtained through a questionnaire, which were in
google form. Also, the population were children suffering from
ASD with the following inclusion criteria: i) diagnosed with ASD
by a doctor or psychologist, ii) there was no hearing and vision
loss, iii) age between 5 - 11 years, iv) not accompanied by other
diagnoses of children with special needs (down syndrome, learning
disabilities, attention and hyperactivity disorders, cerebral palsy,
deaf, blind, and other physical disabilities), and v) parents partici-
pated in this study. The sample was 55 children, which were

obtained by sending informed consent via WhatsApp messages to
parents who have children with ASD and registered in the
Regional Technical Implementation Unit. The factors of age, emo-
tion, attention, and memory were analyzed for their effects on
speaking ability using the Pearson test, while the factors of sex was
analyzed for their effects on speaking ability using the Eta test. In
addition, the error rate used was 0.05.

Results and Discussions 
This study was conducted on 55 children with ASD, in which 49

were males and 6 were females (Table 1). The ages were between 5-
11 years with the following details: 6 children aged 5 years, 7 aged 6
years, 12 aged 7 years, 9 aged 8 years, 8 aged 9 years, 7 aged 10
years, and 6 aged 11 years. The results showed that the sex of ASD
children was mostly male, namely 49 out of 55 (Table 1). This is in
accordance with Barman,5 who concluded that the most replicated
findings are male dominance from ASD. The male: female ASD ratio
has been reported as 4.5:1. Also, Pearson test results showed a signif-
icant correlation between attention and speaking ability with a signif-
icance of 0.000 (Table 2). Meanwhile, the ability of children to speak
is the result of a learning process, whether intentional or not. Success
in learning is influenced by attention and motivation. Furthermore,
attention enhances the perceptual process. Perception will help select
and organize important information. Motivation stimulates curiosity.
Curiosity will encourage further exploration and stimulate the brain
to learn and remember. The learning process is influenced by emo-
tions, which is mediated by attention and motivation.17 The results
showed that there was a significant correlation between emotion and
attention with ASD, and a significance of 0.000. These results are
consistent with the theory of selective attention which explains the
general finding that high-intensity emotional information is often pri-
oritized for attention processing.18 Several studies have reported that
children with ASD have abnormalities in almost all brain structures,
but the most consistent abnormalities are in the limbic system, espe-
cially the hippocampus and amygdala, as well as the cerebellum.19
Disorders of the amygdala and hippocampus, which are the center of

                            [Journal of Public Health Research 2021; 10:2236]                                            [page 371]

                                                                                                    Article

Table 1. Characteristics of respondents.

Characteristics                   Frequency                       Percentage
of respondents                             

Sex
         Male                                                   49                                                 89.1
         Female                                               6                                                  10.9
Age (y.o)
         5                                                           6                                                  10.9
         6                                                           7                                                  12,7
         7                                                          12                                                 21,8
         8                                                           9                                                  16,4
         9                                                           8                                                  14,5
         10                                                         7                                                  12,7
         11                                                         6                                                  10.9

Table 2. Correlation test values. 

Variable                     Pearson Correlation                      Sig

Age                                                     0.433(**)                                        0.001
Emotions                                             -0.258                                           0.057
Attention                                         -0.515(**)                                       0.000
Memory                                                 0.039                                            0.777



emotions, cause children with ASD have difficulty controlling emo-
tions, panic, over reactive, irritable, anxious.20 Also, the limbic sys-
tem affects memory, as evidenced by the massive loss of new mem-
ory formation in some adult patients with damage to the hippocam-
pus and amygdala.19 Lathe  concluded that abnormalities in the lim-
bic system are associated with impaired memory, anxiety, social
interactions, perception of facial features and emotions, language,
sensory deficits, seizures, and repetitive behavior in ASD.20 The
number of cerebellar purkinje cells in ASD was smaller. In the cere-
bellar cortex, glutamic acid decarboxylase (GAD) 65 kDa and 67
kDa decreased, alpha nicotinic receptor subunits decreased while
alpha 7 receptor subunits increased, and serotonin concentrations in
the dentate nucleus showed improvement. These anatomical and bio-
chemical changes affect the role of the cerebellum in the learning,
cognitive, memory, emotional, and motor processes. 21

The total cortical volume in ASD is about 3% less than in normal
children, and the total surface area is 5% less than in normal
children.22 Also, several areas are significantly thinner in children
with ASD aged 4 and 5 years, namely the superior temporal sulcus
(STS), inferior frontal gyrus (IFG) pars opercularis, and inferior pari-
etal lobule (IPL). This cortical depletion correlates with social and
communication disorders in children with ASD. Also, cortical deple-
tion was observed in areas involved in emotional recognition and
social awareness.23

The results also showed a significant correlation between age and
speaking ability with a significance of 0.001. Meanwhile, speech and
language skills normally develop with age.10 The baby’s initial
speech is uniform prelinguistic, regardless of the language used by
the caregiver. This initial greeting is cooing. Cooing is the initial stage
of a child issuing a sound as a form of language expression. The
sound form that is usually produced at this stage is the vowel
phoneme sound. During its development, children can combine sev-
eral vowels and produce them with sounds that tend to be longer. The
longer the child’s language skills are more complex, and the speech
becomes clearer. Clarity and clarity of speech can be assessed by how
much a child’s speech can be understood by strangers, without know-
ing what the child wants to say. Generally, the utterances of children
aged 2 and a half can be understood by foreigners, three-quarters of
the three-year-old can understand them, and the words of children
aged 4 years can be fully understood.11 There is a greater mean glial
cell density in ASD than in controls in brain regions associated with
speech production and processing, namely: Broca’s area (Brodmann
44), Wernicke’s area (Brodmann 22), and angular gyrus (Brodmann
39).23,24

The results showed there was no influence between sex and
speaking ability in ASD children (Table 3). These results are not in
accordance with previous studies which concluded that the scores of
receptive and expressive language in males are lower than in females.
These results are not in accordance with previous studies which con-
cluded that the scores of receptive and expressive language in males
are lower than females.12 This could be due to differences in autism
levels of children with ASD being studied. Therefore, the higher the
autism level, the more severe the damage to verbal and non-verbal
communication skills. The results also showed that there was no effect
of memory on the speaking ability of children with ASD. Meanwhile,

children’s achievement in speaking is the result of learning from their
environment.6 Memory has a very important role in the learning pro-
cess, and the results showed that there was no influence of memory
ability on speaking. This can be caused by disorders in children that
affect their speaking ability, including oro-motor disorders which are
one of the conditions in ASD children. Page and Boucher (1998)
reported that about 80% of children with ASD have some type of
motor damage.25 They also reported that all children with motor
impairments had oro-motor problems. In addition, they reported that
higher rates of motor impairment were associated with lower levels of
education and worse language scores. The absence of memory influ-
ence on speaking ability in children with ASD can be caused by prob-
lems integrating brain function into a coherent concept. Also, some
highly functioning children with autism have extraordinary powers at
single word processing, while being severely impaired in their ability
to process the meaning of complex sentences. Apart from this, genetic
factors have a significant influence on speaking ability.26

Conclusions
It was concluded that the factors affecting the speaking ability of

children with autism spectrum disorder are attention and age.
Furthermore, attention in influencing speaking ability in children
with this condition is influenced by emotions.
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Table 3. Eta value.

Variables                                                           Values

Sex                                                                                             0.546
Speaking ability                                                                        0.025
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