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Background and Purpose: Language learning and socialization is a natural process unique to 
humans. Profound hearing loss has far-reaching consequences for speech and personal-social 
development. This study aimed to compare the language and social skills development of normal-
hearing children with hearing-impaired ones and studied the effect of hearing rehabilitation on 
selected developmental aspects of hearing-impaired children.

Materials and Methods: Of 149 children between 6 and 18 months recruited for this study, 55 
girls and 65 boys were classified as normal-hearing children (NHC), 11 girls and 13 boys as non-
rehabilitated hearing-impaired children (NRHIC) group, and 3 girls and 2 boys as rehabilitated 
hearing-impaired children (RHIC) group. The Denver developmental screening test 2 (DDST-II) 
evaluated their language and personal-social development. The obtained data were analyzed 
using the Kruskal-Wallis and Mann-Whitney U tests.

Results: The development of language between the NHC group and the RHIC (P=0.016) and 
NRHIC (P=0.001) groups was statistically significant (P≤0.05). The development of personal-social 
skills between the NHC group and RHIC (P=0.004) and NRHIC (P=0.001) groups were statistically 
significant. However, the difference in these two developmental aspects, language (P=0.770) and 
personal social (P=0.0421), between the two hearing-impaired groups was not significant.

Conclusion: Delays in language and social skills development are evident in hearing-impaired 
children at an early age, so the age of onset of rehabilitation should be reduced as early as possible. 
The Denver-II screening test is recommended to evaluate the language and skills development in 
the health centers and centers specialized for hearing-impaired children aged 6 to 18 months.
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Introduction

n recent years, early diagnosis and timely 
intervention in developmental disorders 
have received much attention, and more 
emphasis is placed on diagnosing disabili-
ties at a younger age, especially in infancy 

and childhood, i.e. from birth to two years old [1, 2]. The 
World Health Organization (WHO) noted in a 1966 re-
port that screening children was necessary to identify 
developmental disorders [3]. Development has various 
aspects, including physical, emotional, motor, language, 
personal-social, and cognitive, that interact with each 
other [4]. For example, a physically-impaired child can 
also be affected by emotional, motor, and cognitive as-
pects [5].

Language development is one of the components of 
development that is particularly important. Language 
learning is a natural, unique human developmental pro-
cess by which a child learns his mother tongue as the 
first language. Moreover, language is not only a means 
of communicating ideas and thoughts but also creates 
cultural ties, friendships, and economic relations [6]. 

Another essential development component is per-
sonal and social skills. Social skills are acquired through 
social behaviors; they help people interact with others 
to stimulate positive reactions and hinder negative ones 
[7]. Psychologists believe that the first years of a per-
son’s life are the foundation of his future life because, at 
this stage, the children realize themselves from others 
[8]. Like other components, social development is close-
ly related to other aspects of development. The child’s 
language, communication, and social functions devel-
opment, which are related to each other, play a crucial 
role in the child’s development [7]. Therefore, the fu-
ture of human society depends on children’s physical 
and psychological development [9]. However, 18% to 
16% of children in different societies suffer from speech 
and language disabilities, learning disabilities, and emo-
tional or behavioral disorders. In comparison, only 20% 
to 30% of children with all developmental-behavioral 
disorders are diagnosed before school age. About 70% 
to 80% of these children are not referred for early inter-
vention services due to the lack of timely diagnosis of 
these problems during primary health care [10]. 

One of the most important physical aspects is the 
sense of hearing, which may affect other development 
components. Achieving speech, cognition, behavior, 
and social development in the early stages of life re-
quires auditory input and communication [11]. Hearing 

loss is common in childhood and may significantly affect 
speech, social, and physical development [12]. Children 
with hearing loss exhibit more behavior problems than 
normal children. Once the language abilities of children 
with hearing loss are considered, the adverse effects of 
hearing loss on behavior disappear. Behavioral prob-
lems are found more commonly in children with hear-
ing loss, and behavioral problems are highest amongst 
those with hearing loss with the least developed lan-
guage capabilities [13].

A person is identified as having hearing loss when he 
or she cannot hear a pure tone with an intensity of 25 
dB in at least one ear. Hearing tests are recommended 
to diagnose hearing loss in all infants. Hearing problems 
fall into three categories: Conductive, sensory-neural, 
and central hearing loss [14]. The prevalence of bilat-
eral, moderate to severe, and persistent sensory neural 
deafness in infants ranges from 0.5 to 1 per 1000 live 
births. Hearing loss can occur at any age due to various 
factors, so the prevalence in children under 6 is between 
1.5 and 2 per 1000 [15].

Fortunately, timely identification and support for new-
borns with hearing difficulties are now possible by the 
worldwide adoption of the neonatal hearing screening 
scheme. After the diagnosis of hearing loss, the next 
step is to start the intervention and rehabilitation pro-
cess. First, an auditory function is optimized through the 
suitable selection of hearing aids, and then, the reha-
bilitation phase begins. Different hearing rehabilitation 
programs try to restore capabilities, preserve the deaf 
individual’s dignity, and establish their legal and social 
standing [16]. Rehabilitation also attends to other needs 
and abilities beyond the physical or mental conditions 
that hinder a disabled person’s functioning. Recently, 
in addition to the disabled person, much attention has 
been paid to the social environment in which the per-
son lives because it is the social environment that large-
ly determines the consequences of the disability [17].

Many studies have been done on children’s language 
and social skills development, but most of these studies 
have been in the children’s age group over three years. 
Therefore, we decided to study the development of lan-
guage and personal-social skills in children with normal 
hearing (NHC), rehabilitated hearing-impaired children 
(RHIC), and non-rehabilitated hearing-impaired children 
(NRHIC) aged 6 to 18 months according to the Denver 2 
scale [18]. 

I
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Materials and Methods

This cross-sectional study was conducted from 2020 
to 2021 in Khorramabad City, Lorestan Province, Iran. 
We used convenience sampling to choose 120 NHC 
children with healthy physical conditions, comprising 
55 girls (45.8%) and 65 boys (54.2%). Also, we included 
24 NRHIC, consisting of 11 girls (45.8%) and 13 boys 
(54.2%). Finally, we recruited 5 RHIC, with 3 girls (60%) 
and two boys (40%). The hearing threshold of hearing-
impaired children participating in this project was 90 to 
120 dB, and they lacked any accompanying disorders. 
Non-rehabilitated hearing-impaired children were iden-
tified as hearing-impaired in the hearing screening pro-
gram but did not enter the appropriate rehabilitation 
intervention phase during the project follow-up. In this 
study, the rehabilitated hearing-impaired group consist-
ed of children who received rehabilitation services from 
special centers for the hearing-impaired after being 
diagnosed with deafness. The services offered include 
hearing aids, lip reading, speech reading, and other rel-
evant skills that can be used for at least three months. 
The study population comprised all children aged 6 to 
18 months identified through newborn hearing screen-
ing test sites in Khorramabad City, Iran. The reported is-
sues varied from mild hearing loss in one ear to severe 
bilateral hearing loss. The inclusion criteria for the NHC 
group included overall good health, normal hearing, 
age 6-18 months, and parental consent. For the NRHIC 
group, the inclusion criteria comprised severe to pro-
found hearing loss and the child’s general health. For 
the RHIC group. The inclusion criteria comprised severe 
to profound hearing loss, receiving appropriate hearing 
rehabilitation services for at least 3 months. Children 
with accompanying disabilities (other than hearing loss, 
for example, autism or blindness, attention-deficit/
hyperactivity disorder, etc.) or their parents refused to 
do the tests and also, children with mild to moderate 
or unilateral hearing loss were excluded from the plan. 
Also, children with mild to moderate or unilateral hear-
ing loss were excluded from the plan. 

Therefore, according to this project’s inclusion and ex-
clusion criteria, the study only recruited a small number 
of samples of both rehabilitated and non-rehabilitated 
hearing-impaired children.

The Denver development screening test 2 (DDST-II) 
was employed to measure development assignments 
in this project. In 1967, Frankenberg et al. designed 
the Denver test, which underwent revision and stan-
dardization in 1990. The test consists of 125 items and 
is designed to assess children from birth to 6 years of 

age across 4 aspects: Personal-social development, fine 
motor development, language development, and gross 
motor development. The test assesses developmental 
tasks and skills based on the natural order in which they 
typically appear in children [18]. The chart provides 
information on the ages at which 25% to 50%, 50% to 
75%, and 75% to 90% of Denver children have com-
pleted each task. This study considers the age range in 
which 50% to 75% of children could perform the task as 
the norm. The validity and reliability of the DDST-II have 
been confirmed in Iran [19]. According to the Denver 
test, children aged 6 to 18 months are assessed for 9 
language development skills, while personal-social and 
language development are evaluated through 11 skills 
[20]. This project carried out developmental tasks for 
each child’s age (Table 1).

Demographic data were initially collected for all chil-
dren at the Central Audiology Clinic of Khorramabad, 
following all COVID-19 protocols. Then, eligible par-
ticipants underwent diagnostic hearing assessments, 
including otoacoustic emissions (OAE), auditory brain-
stem response (ABR), auditory steady-state response 
(ASSR), and behavioral audiometry when necessary. 
The child’s personal-social and developmental language 
skills were then evaluated using the DDST-II appropriate 
for their age. OAE was employed as one of the tests in 
this study. A passing result on this test indicated normal 
hearing sensitivity, while a failing result prompted refer-
ral for further diagnostic hearing evaluations. ABR was 
the next test. The presence of wave V at an intensity of 
25-30 dB confirms normal hearing in the child, whereas 
the absence of ABR waves at higher intensities results 
in additional diagnostic tests. Lastly, ASSR was con-
ducted on children referred for ABR testing to confirm 
the final diagnosis of hearing loss. Behavioral audiom-
etry involves observing the child’s responses to sounds 
produced by sound makers (a drum for low-frequency 
sounds and a bell for high-frequency sounds).

A vertical line was drawn on the Denver chart sheet ac-
cording to the child’s calendar age. The test date was re-
corded to evaluate language and personal-social develop-
ment with the DDST-II. Then, all the items in each section 
(personal-social and developmental language skills), the 
age line passes through them performed. A “P” would be 
recorded in the column if the child completed the task, and 
an “F” if the child did not. Following the examiner’s instruc-
tions, the child performed the skill and scored 1 for passing 
or 0 for failing. In this research, if 50% to 75% of Denver’s 
typical children could accomplish the task, it was considered 
the standard for a child’s expected ability (all three groups 
involved in the study). Data from the Denver assessment 
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were analyzed based on latency, absence of delay, or chil-
dren’s developmental progress per day (Table 2). A positive 
symbol next to the number of days indicates improvement 
in the chosen developmental aspect compared to the Den-
ver sample. Conversely, a negative symbol suggests a de-
lay in the developmental aspect selected compared to the 
Denver sample (Figures 1 and 2). A zero marks that the par-
ticipant’s development is on par with the Denver sample.

Data analysis was performed based on the number of 
days of delay or progress of children’s personal-social 
and language skills development compared to the Den-
ver scale (Table 2). The Kruskal-Wallis and Mann-Whit-
ney non-parametric tests were used to analyze daily 
developmental data (Table 3).

Table 1. Personal-social and language developmental skills based on the Denver scale

Age (m) Personal-social Development Skills Language Development Skills

6.00-8.00 Feeds self
Wave bye-bye

Imitate speech sounds
Single syllables

Combine syllables
Jebbers

Dada/mama/nonspecific

8.00-10.00 Indicate wants
Play pat-a-cake Dada/mama/specific

10.00-12.00 Play ball with the examiner
Imitate (household) activities One word

12.00-14.00 Help in house
Use a spoon/fork Two words

14.00-16.00 Drink from cup Three words

16.00-18.00 Feed doll 
Remove garment Six words

Table 2. Mean days of language development delay and personal-social development delay in NHC, RHIC and NRHIC groups

Personal-social Development DelayLanguage Development Delay
Age (m)

NHCNRHICRHICNHCNRHICRHIC

0108-87 6.00

-5-307-90 7.00

180-6 -908.00

10-90 0 -1009.00

35-1521-155 10.00

10-30-10 -10211.00

20-60-15 -10012.00

5-30-5 -6013.00

30-6030 -10514.00

21-15 -30-5 -105-9015.00

00-10-5-180 -1016.00

00-1560 -210-1017.00

0-30-45-10 -105-10518.00

Abbreviations: RHIC: Rehabilitated hearing-impaired children; NRHIC: Non-rehabilitated hearing-impaired children; NHC: Normal hearing 
children.
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Results

The results showed a statistically significant difference 
between language development in the NHC group and 
hearing-impaired children groups: NRIHC (P=0.001) and 
RIHC (P=0.016). The development of personal-social 
skills between the NHC group and RHIC (P=0.004) and 
NRHIC (P=0.001) was statistically significant. However, 
the difference in these two developmental aspects, 
language (P=0.770) and personal social (P=0.0421), 
between the two hearing-impaired groups was not sig-
nificant (P≤0.05) (Tables 2 and 4). Figures 1 and 2 show 
the participants’ delay, non-delay, or advanced develop-

ment based on the day’s developmental data. NHC chil-
dren are above the midline with a positive score, while 
some have a negative score below the midline. The 
statistical analysis reveals no significant difference be-
tween the language and personal-social development in 
NHC and Denver samples. Additionally, Figure 1 shows 
that the language development scores in NRHIC and 
RHIC groups are constantly below the midline with a 
negative score. Similarly, in Figure 2, the personal-social 
development scores in the NRHIC and RHIC groups are 
below the midline with a negative score.

Table 4. Mean of selected developmental aspects compared to the norm of Denver test by day in NHC, NRHIC, and RHIC

Group No. 
Demographic Characteristics Mean±SD

Gender No. (%) Language Personal-social

NHC 120
Girl 55(45.8)

0±40.55 12.63±32.77
Boy 65(54.2)

NRHIC 24
Girl 11(45.8)

-97.92±56.24 -27±22.24
Boy 13(54.2)

RHIC 5
Girl 3(60.0)

-96±111.04 0.00±21.21
Boy 2(40.0)

Abbreviations: RHIC: Rehabilitated hearing-impaired children; NRHIC: Non-rehabilitated hearing-impaired children; NHC: Normal hearing 
children.

Table 3. Results of the Mann-Whitney U test to compare language and personal-social skills

Variables Group Mean Rating Amount of
Mann-Whitney U Probability Level

Personal-social

NHC 79.58
591 0.001

NRHIC 37.13

NHC 64.78
87 0.004

RHIC 20.40

NRHIC 15.56
0.649 0.421

RHIC 12.30

Language

NHC 83.19
157.5 0.001

NRHIC 19.06

NHC 64.45
125.5 0.016

RHIC 28.10

NRHIC 14.79
0.086 0.770

RHIC 16

Abbreviations: RHIC: Rehabilitated hearing-impaired children; NRHIC: Non-rehabilitated hearing-impaired children; NHC: Normal hearing 
children.
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Discussion

Based on the results of this study, the presence of 
hearing impairment in early childhood, in other words, 
in the pre-language stage, delays the development of 
language and social skills. Therefore, to compensate for 
this delay, solving the hearing problem and rehabilitat-
ing the affected children is necessary. The child should 
also be treated from the very beginning of childhood 
and immediately after the diagnosis of hearing loss. The 
global emphasis on timely hearing problem diagnosis 
and rehabilitation will be discussed in the following. 

Then, the causes of delay in rehabilitating the children 
participating in this study will be examined.

According to the American Hearing and Speech 
Association (ASHA), hearing-impaired children should 
undergo hearing rehabilitation following the diagnosis 
of hearing loss. Language and speech development 
are affected regardless of the cause of the hearing 
loss (whether acquired or congenital) [21]. It is 
recommended that hearing rehabilitation be begun 
within 6 months, as delayed participation may impact 
the results [16]. The age of children receiving hearing 

*  P≤0.05. 
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Figure 2: Personal-Social Development Based on Data Developmental by Day  
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rehabilitation plays a significant role in the outcomes, 
affecting emotional, social, linguistic, and speech 
development [22].

Before implanting or using a hearing aid, children with 
pre-lingual deafness experience a period of auditory de-
privation, limiting their speech access (vocabulary). It is 
often hypothesized that prolonged periods of auditory 
deprivation will result in significant delays in vocabulary 
size [23]. This hypothesis is supported by studies dem-
onstrating a negative relationship between age at im-
plantation and vocabulary size [24-26]. 

The length of auditory deprivation also appears to af-
fect developmental rates in vocabulary. Studies by 
Shakrawal et al. (2022) showed that great communica-
tion benefits were achieved by early implantation with-
out hearing aid use; the results exemplify the importance 
of enhanced social environments provided by everyday 
life experience for human brain development and reas-
sure parents considering cochlear implants where hear-
ing aid and speech training is unavailable [27].

The consensus among cochlear implant (CI) research-
ers is that receiving a CI after age two is late, whereas 
receiving a CI before one year is early [28]. There is a 
strong connection between language and motor sys-
tems, so young children can discover new objects and 
practice language through acquiring motor skills [29].

On the other hand, deaf children have delayed fine 
and gross motor development [30]. Thus, delays in lan-
guage development can be related to delays in motor 
development. 

In Khoramabad (project area), despite increasing 
knowledge about the importance of early intervention 
and rehabilitation in hearing care, many children have 
arrived too late to receive a hearing aid and begin a 
hearing rehabilitation program. We found that out of 
the 29 deaf children, 19 were diagnosed with hearing 
problems before 3 months, 8 between 3 and 6 months, 
and only one after 6 months. This finding highlights the 
effectiveness of the global hearing screening program. 
Timely and accurate assessment after diagnosis can pre-
vent hearing loss from becoming a disability in the fu-
ture for hearing-impaired children. However, only 5 chil-
dren had access to rehabilitation services. Delays and 
deficiencies in hearing rehabilitation services impair the 
success of neonatal hearing screening programs. Among 
the 29 deaf children, 8 had a family member who was 
deaf (first or second degree), and 21 came from families 
without prior experience with hearing impairment, of-

ten leading to resistance in accepting their child’s hear-
ing loss. This resistance can result in missed opportuni-
ties for timely treatment and rehabilitation for the child.

Finally, it is essential to underline that auditory training 
falls under hearing rehabilitation. However, the exces-
sive focus of the rehabilitation team on this aspect has 
resulted in the neglect of other crucial components of 
auditory rehabilitation, such as motor development and 
personal-social skills.

Numerous studies have addressed the deficiencies 
in social skills among individuals with hearing impair-
ments. These studies have highlighted the significance 
of education, acquisition, and application of social skills 
and their promotion [31]. Regrettably, the level of edu-
cation among parents in all three participant groups 
was moderate, with a few having postgraduate educa-
tion. Furthermore, concerning employment, the major-
ity had unstable jobs, such as manual labor, gardening, 
painting, and seasonal work. These findings reflect the 
unfavorable economic conditions of households in the 
city under investigation. The rising costs of hearing aids, 
treatment, and rehabilitation classes may contribute 
to the limited number of children undergoing rehabili-
tation. Economic sanctions in Iran have increased ex-
penses for hearing aids and cochlear implants. The CO-
VID-19 pandemic has further exacerbated the situation 
by reducing resources available for children, as hearing 
training centers have closed, leaving only online educa-
tion. The global neonatal hearing screening program ad-
vocates for prompt evaluation and intervention within 
the first few months after birth following a diagnosis of 
hearing loss for effective hearing rehabilitation. 

Conclusion

Delays in language and social skills development are 
evident in hearing-impaired children at an early age, so 
rehabilitation should start early in childhood. Health is a 
complex and comprehensive system that requires an in-
terdisciplinary approach to address its multiple determi-
nants. In rehabilitating deaf children, attention should 
be paid to all aspects of development, which requires 
the cooperation of specialists in different treatment 
fields. Also, the Denver-II screening test is recommend-
ed to assess language and skills development in health 
centers and centers specialized for hearing-impaired 
children aged 6 to 18 months.
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Study limitations

Due to the spread of COVID-19, families were unwilling 
to go to the center for hearing and developmental as-
sessment tests, especially the parents of deaf children. 
On the other hand, children who were identified as hav-
ing severe to profound hearing loss used online services 
due to the COVID-19 pandemic and the suspension of 
hearing training centers. However, the online programs 
were not as effective as face-to-face meetings. There-
fore, very few children benefited from appropriate 
hearing training and the conditions for participating in 
the study.
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