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Abstract

Objectives : The study aimed to investigate whether walking age, receptive, and expressive language 
profiles differ between speech delay children with hearing loss and speech delay children without 
hearing loss; to identify walking age, receptive, and expressive profiles between speech delay children 
with hearing loss and speech delay children without hearing loss.

Methods : The study is an observational analytic with retrospective cross-sectional design using 
medical records data for two years. Data was collected using a total sampling technique.

Results : The study involved 92 children with speech delay, consisting 72 children in the hearing loss 
group and 20 children in the normal hearing group. The average age at walk as gross motoric profile 
shows that speech delays children with hearing loss have an average age that is later than speech delays 
children without hearing loss. Also, walking age significantly differs between children with speech 
delay in hearing loss group and normal hearing group. Both receptive and expressive language profiles 
show no different between the groups.

Conclusions : Findings have consequences for consideration motor developmental delay in children with 
speech delay, especially in hearing loss group. So that, the findings can be a reference to consideration 
in further management basis for speech delay interventions with and without hearing loss in children. 
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Introduction

Hearing loss exists in more than 5% of the world’s 
population and 34 million of them are children.1This 
hearing loss can affects the development of 
speech ability in children, causing delay in speech 
development children. Delays in a child’s speech can 
be an undiagnosed early symptom of some diseases, 
such as autism spectrum disease, global development 
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delay, or loss of hearing.2 In children with speech 
delay, there were children with hearing loss.3 In 
children who have difficulty hearing, the development 
of speech ability and hearing ability is delayed 
compared to normal children.4 A child’s hearing loss 
can have an impact on their speech ability.

Speech delay can be found as a manifestation of 
another disease. In 110 children with complaints of 
being unable to speak, unable to form sentences, and 
speech delay, it was clinically found that there were 
28.18% of them with delay in speech development 
and others, such as mental retardation, pervasive 
developmental disorder, and phonological disorder.5

Some studies have shown motor delays in hearing 
loss children. Hearing loss or vestibular disorders 
especially in children with cochlear anomalies have 
a history of delays in motor development.6 Children 
with hearing loss who showed vestibular dysfunction, 
had decreased results in motor assessment, meaning 
that there was a delay in motor development compared 
to normal hearing children.7 In this case, hearing loss 
with motor development has a connection.

The ability to speak in children comes from 
the combination of language, and the process of 
producing vibrations that can be heard or known 
as vocalization, supported by aneural language 
centerand the coordination of the lip muscles, tongue 
muscles, jaw muscles, and the vocal tract.8 Muscle 
coordination as a child’s motor ability can have an 
impact on their speech ability. Previous research that 
examined the motor profile of children who experience 
speech and language delays, concluded that children 
with impaired speech skills show problems with their 
motor abilities.9 The speech impairment category is 
included in the primary speech delay. However, it is 
categorized as a secondary speech delay when there 
is a comorbid factor, such as hearing loss.10There 
are more than one risk factor, such as hearing loss 
and environmental risk factors in children, causing 

children to have worse developmental delays than 
children who have only one risk factor. Two risk 
factors that are in a child simultaneously can lead to 
worse developmental delays.11

Methods

Participants

Data sources were conducted from the medical 
records of the occasion clinic in the audiology clinic 
and installation of physical medicine and rehabilitation 
from 2015 to 2016 at Dr. Soetomo Hospital, 
Surabaya, Indonesia.The research was conducted 
from September 2019 to March 2020. This research 
is an observational research with retrospective cross-
sectional design. Sampling is done by a total sampling 
technique and taken based on inclusion criteria, which 
are speech delay children, aged between 18 and 60 
months with or without hearing loss. Psychiatric 
disorders, history of seizures, abnormalities of head 
size or microcephaly, hydrocephalus, and Patent 
Ductus Arteriosus are the exclusion criteria in this 
study.

The whole subject is speech delay children. Speech 
delay is defined as a delay in speech development or 
receptive or expressive language. This data is obtained 
from complaints, diagnoses, or results of receptive 
or expressive language examinations were listed in 
medical records. Then, the speech delay children will 
have their hearing examined and listed in medical 
records.

The study was divided speech delay children 
into two groups of research, which are speech delay 
children with hearing loss (SDHL) and speech delay 
children with normal hearing (SDNH) group. Hearing 
loss is defined as a decrease in the child’s hearing 
ability threshold of > 25 dB, indicated from the 
results of a Brainstem Evoked Response Audiometry 
(BERA) or Behavioral Observation Audiometry 
(BOA) examination. Normal hearing is defined as the 
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threshold of a child’s hearing ability < 25 dB, indicated 
from the results of a BERA or BOA examination, and 
is considered normal in speech delay children at the 
installation of physical medicine and rehabilitation. 

Materials

Motor profile, receptive, and expressive language 
are variables to be tested for differences. Gross 
motor development data is obtained retrospectively 
through medical record data. Developmental delay is 
defined by comparing normal references. The normal 
reference for a child’s walking age is 8.2 to 17.6 
months.12

Expressive or receptive language profiles are 
presented through nominal data scales (delay or not 
delay). Receptive or expressive language delay is 
defined as delay in all or part of the developmental 
stages of speech or language by comparison to normal 
references, especially the stages of the child being 
able to understand simple commands and the stages 
of the child being able to produce single words. The 
normal reference for the ability to understand simple 
commands in children as part of the stages of receptive 
language development and ability to produce single 
words as part of the stages of language development 
are 12 months of age and 10 until 16 months of age 
respectively.13

Statistical Analysis

The gross motor profile was shown through a 
scale of ratio data and was analyzed to determine 
the difference between the two groups with the 
Mann Whitney test. While the different receptive 
and expressive language skills were analyzed with 
Fisher’s exact test.

Ethical Clearance

Certificate of ethics as a research license to use the 
medical record data has been given for this research 
by the Ethics Committee of Dr. Soetomo Hospital, 

Surabaya, Indonesia. 

Results

By Age Group

A total of 92 children had speech delay with an age 
range of 18 to 60 months, consisting of 72 subjects in 
the SDHL group and 20 subjects in the SDNH group. 
Mean age of the SDHLgroup and SDNH group were 
35.31 ± 9.25 and 33.02 ± 7.40 months respectively.

The age group differences showed statistically 
no difference.The group of SDNH had the highest 
frequency in the age range from over 24 to 36 months 
by 16 out of 20 (80%). The group of SDHL also had 
the highest frequency in the same age range by 43 out 
of 72 (59.7%).

By Gender

Differences between the study groups by gender 
showed statistically no difference. The group of 
SDNH showed that the boy had the highest frequency 
by 14 out of 20 (70%). The group of SDHL showed 
the same results by 36 out of 69 (52.17%).

Diagnosis

Global developmental delays were found in one 
child in the SDNH group. Motor delay, hyperlaxity, 
waste or nutrition disorder, social personal domain 
delay, and improved bronchopneumonia are known to 
be found in one child in the SDNH group.

Prenatal, Perinatal, and Postnatal History

A known history of prenatal problems was found 
in 4 out of 20 children in the group of SDNH, and 24 
out of 72 children in the group of SDHL (see table 1). 
The difference in the number of children who had a 
history of prenatal problems and children who had no 
history of prenatal problems between the study groups 
showed statistically no difference. 
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History of known perinatal problems is found in 
14 out of 20 (70%) in the group of SDNH and were 
found in 41 out of 72 (56.9%) in the group of SDHL 
(see table 1). The difference in the number of children 
who had a history of perinatal problems and children 
who had no history of perinatal problems between the 
two study groups showed statistically no difference.

History of known postnatal problems were found 
in 10 out of 20 (50%) in the group of SDNH and in 41 
out of 72 (56.9%) in the group of SDHL. Differences 
in the number of children who had a history of 
postnatal problems and children who had no history 
of postnatal problems in the two study groups showed 
statistically no difference (see table 1). 

Table 1 Prenatal, Perinatal, and Postnatal History

History
N (%)

p value
SDNH (n=20) SDHL (n=72)

Prenatal No 15 (75%) 47 (65.3%)
0.286*

Yesa 4 (20%) 24 (33.3%)

unknown data 1 (5%) 1 (1.4%)

Perinatal No 6 (30%) 31 (43.1%)
0.292*

Yesb 14 (70%) 41 (56.9%)

Postnatal No 10 (50%) 31 (43.1%)
0.580*

Yesc 10 (50%) 41 (56.9%)

*comparative test with Chi Square test, without using unknown data: p>0.05

a SDNH group: Hypertension, preeclampsia, 
and diabetes mellitus; SDHL : Hypertension, Take 
Herbal Medicine, Measles, Take Medicine, History 
of Bleeding, History of Falls during pregnancy, 
Hyperemesis Gravidarum, Asthma, Hypotension, 
Pregnancy Induction Disorder, Typhoid, 
Hypercholesterolemia, Maternal Age >35 y

b SDNH: preterm, caesarean, history of not crying 
immediately after birth, asphyxia, icterus, oxygen 
delivery, low birth weight baby; SDHL: preterm, 
postterm, spontaneous birth delivery with forceps or 
vacuum, caesarean, history of not crying immediately 
after birth, asphyxia, icterus, cyanosis, oxygen 

delivery, low and very low birth weight baby.

c SDNH: infection history, asthma, trauma, 
Neonatal Intensive Care Unit entry history, 
craniofacial anomalies, take medicine, allergic 
history, and heart disease; SDHL: infection history, 
asthma, craniofacial anomalies, take a medicine, 
trauma, allergic history, Neonatal Intensive Care Unit 
entry history, eyes disorder, surgery history, enlarged 
lymph nodes, and icterus. 

Walking age in SDNH and SDHL groups

The difference in the walking age between 
the study groups showed statistically significant 
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differences (see table 2).Mean age of the walking age in SDHL group shows later than SDNH group.

Table 2 Comparative Test of Motor Profile

Variable
Mean (SD)

p-value
SDNH (N=20) SDHL (N=72)

Walking Age 13.75 (±5.46) 17.24 (±5.14)
0.019*

* Comparative test using the Mann Whitney test: p<0.05 

Receptive and Expressive in SDNH and SDHL groups

Differences in receptive language in the two study groups showed statistically no difference. Same results 
can be found in expressive language. See table 3. 

Table 3 Comparative Test of Expressive and Receptive Language

Variables
N (%)

p-value
SDNH SDHL

Receptive a
Normal 3 (23.1%) 16 (22.5%)

0.607*

Delay 10 (76.9%) 55 (77.5%)

Expressive b
Normal 1 (5%) 1 (1.4%)

0.389*

Delay 19 (95%) 71 (98.6%)

*Comparative Test using Fisher’s Exact Test: p>0.05

aUnknown data were excluded so that the SDNH 
group consisted of 13 children and the SDHL group 
consisted of 71 children.

bThe SDNH group was 20 children and the SDHL 
group was 7 

Discussion

A study of children with a diagnosis in one of 
the areas of hearing, speech, or language, is found 
the highest frequency in the age group 2-5 y.14In this 
study, the age range from more than 24 to 36 months 
had the highest frequency in both groups: SDNH and 

SDHL.

From the results of this study, it is known that 
the frequency of boys is more than the frequency of 
girls in both groups: SDNH and SDHL. This result 
is similar to a study in the age range of 1-7 years 
with a mean age of 3.1 y,5 children with hearing, 
speech, or language problems,14 and children with 
communication, language, or speech disorders[Adani, 
2019]. Other studies have also found that male gender 
is one of the risk factors for delay in 24-month-olds.16 
There are sex hormone factors such as estrogen and 
testosterone, and genetic factors namely FOXP2 that 
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causes differences in language development, speech, 
and communication between boys and girls. In 
estrogen hormones, there is a characteristic tendency 
to social and verbal abilities, and development in the 
language center. In genetic factors, FOXP2 has an 
influence on language development and is known to 
decrease in boys compared to girls.15

Walking Age Differences between the groups

The study of differences in motor profiles in SDNH 
and SDHL was done on the basis of previous research 
that among speech delay children were delayed in 
motor values,9 and hearing loss has an influence on the 
motor aspect, namely postural and balance.7 A study 
in the literature showed significant differences in the 
motor aspects of the 48 until 71 months of age group 
in two groups, children with hearing loss and children 
with normal hearing.17 Meanwhile, in other literature, 
a study showed insignificant results in the degree of 
hearing loss as a factor in the motor development of 
3-year-olds.18 And in this study, motor differences 
in the SDNH and SDHL group showed differences. 
These results were supported by a systematic research 
review showing that motor profiles between children 
with normal hearing and those with hearing loss 
resulted in significant differences, especially in 
blindfold balance tests and one foot standing, and 
motor development was not achieved optimally 
especially in children with hearing loss.19

Children’s motor development has a role in 
the development of their language. This is because 
children’s exploration abilities differ in several 
stages of motor development and this exploration 
ability influences language development. Children 
can explore the surrounding environment, such as 
knowing the name of objects or knowing spatial 
language (above, under, or besides) on their own 
without the help of others as they enter the motor 
development stage of walking without assistance,20 
even before that, when children are able to sit on their 

own, language skills can be explored further from 
the surrounding environment compared to when they 
could not sit by themselves.21

Receptive and Expressive Language Profile 
Differences between the groups

The results showed no difference in receptive and 
expressive language in SDNH and SDHL groups. 
This is different to other studies that compared 
receptive and expressive abilities between children 
with specific language impairment andchildren with 
hearing loss. The results showed that there is no better 
receptive language ability in children with hearing 
loss compared to children with language impairment, 
however, in expressive language ability there was 
no association with the degree of hearing loss.22 The 
same results were also shown in linguistic profile 
research in children with hearing loss and children 
with specific language impairment, which showed that 
there were differences in test scores used as linguistic 
profiles.23 Children with hearing loss may show 
decreased language or speech skills when compared 
to healthy children.24

Limitation in this study is the current research 
conducted has categorized the expressive language 
and receptive language only by late and not late 
without knowing more specifically the location of 
subsections of the stages of development of receptive 
or expressive language that have not been achieved 
by each child so that it may produce a clearer result 
between SDHL and SDNH groups.

In summary, there are no differences in language 
profiles between the groups. However, motor 
development between the groupswas found to be 
different. It is important for health workers and 
parents to pay more attention to the impact of other 
developments, such as motor development in children 
with speech delays, especially those with hearing loss. 
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