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Abstract

Background: Pragmatics is the social use of language that draws on understanding human interactions in specific
contexts and requires engagement with a communicative partner or partners. The hearing-impaired children are
known to have a pragmatic language delay as hearing impairment deprived of exposure to natural communication
interactions, in addition to the language delay they have. Since the age of implantation has emerged as an
important predictor of language, hearing, and speech in children who use cochlear implants (CI), question aroused
about the benefits of early cochlear implantation on pragmatic language development in those children. Thus, this
study aims to compare the pragmatic language development of the prelingual hearing impaired children who
cochlear implanted before the age of 3 years and those who cochlear implanted after the age of 3 years.

Results: The two study groups showed no significant differences regard their scores in the Egyptian Arabic
Pragmatic Language Test (EAPLT). The two studied groups had pragmatic language scores below their 5th
percentile. Among the studied groups, the scores of the EAPLT were positively correlated to the age of the
children, the children’s language abilities, and the duration of the received language rehabilitation, with no
significant correlation to the age of implantation.

Conclusions: The age of implantation has no impact on pragmatic language development in children with CI. The
prelingual children with CI are susceptible to delays in the pragmatic language development that is primarily
related to the age of those children and their language abilities, besides their experience in social interactions.
These results should be considered in their rehabilitative plan and advocate the importance of early incorporation
of pragmatic behaviors into their intervention programs.
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Background
With the evolution of the cochlear implantation (CI)
technique, children with hearing impairment had shown
significant improvements in comprehension and expres-
sion of spoken language over the first 3 years of implant

use [1]. Over the last decade, cochlear implants showed
a great evolution in their speech processing technology
and hardware [2]. Along with the decrease in the average
age at cochlear implantation, language and speech out-
comes have further improved for children with CI such
that some children now acquire spoken language as do
children with mild to moderate hearing loss [3]. Some
studies reported that infants and toddlers who receive
implants show rapid improvements in auditory skills
during the first year of device use irrespective of age at
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implantation. Moreover, younger children with CI could
acquire auditory skills closer to those of their peers with
normal hearing [4].
While studying the effect of CI on language develop-

ment, researchers have focused on three essential ele-
ments of language, phonology, semantics, and syntax.
Upon that, a model of central auditory nervous system
flexibility is established to present the time frame for
critical/sensitive periods of language development. This
model indicated that there is a time-dependent series of
functions in a sequence that is based on responsive ad-
aptations made by the central nervous system to psycho-
physical and electrophysiological stimuli. Accordingly, it
is hypothesized that the critical/sensitive period of phon-
ology occurs between the 6th month of fetal life till the
end of the 1st year of a child’s life. Also, the critical/sen-
sitive periods for syntax runs through the 4th year of life,
and for semantics, it is through the 15th or 16th year of
life [5].
Much of the recent research in pediatric cochlear im-

plants (CIs) started to focus on studying the use of prag-
matic communication behaviors by children with
sensorineural hearing loss (SNHL). These studies have
suggested that pragmatic language ability is less devel-
oped in deaf and hearing-impaired children as both the
quality and quantity of their daily face-to-face discourses
are reduced [6]. These different or less effective prag-
matic abilities of children with SNHL may be explained
by less flexible use of language structures, difficulties in
the theory of mind, difficulties in auditory perception of
spoken language, and less exposure to varied pragmatic
situations and strategies. Therefore, children with SNHL
have more incidents of inappropriate use of the different
abilities, compared to hearing children [7]. Regarding
the pragmatic ability to take turns during a conversation,
children with SNHL are less skilled at maintaining a
conversation topic, use more instructions and fewer
questions, and show less clear pragmatic communication
functions as a result of the language delay of the chil-
dren with hearing loss [8, 9].
Although CI may provide deaf and hearing-impaired

children with a good opportunity to develop language
skills, those children will remain have difficulties in their
early social experiences and interaction mediated by lan-
guage [10]. This is because SNHL in early childhood
leads to immature or delayed social communication due
to an early lack of exposure, among other factors. This
in turn will not allow children to appropriately commu-
nicate and form peer relationships due to their limited
use of common conversational strategies [7].
Despite that, there is still a conflict and incomplete

evidence regarding the benefits of early implantation on
language and speech development [11, 12]. Over the past
10 years, many authors have demonstrated that the

results of language outcome, speech production, and un-
derstanding in children implanted at under 24 months
of age were significantly better than for children im-
planted later [12, 13]. While older age at CI is associated
with greater gaps between chronological and language
age [1]. One of these studies was that by Rinaldi et al.
[10] who compared the linguistic skills of children im-
planted by 12 months of age with children implanted be-
tween 13 and 26 months of age. Authors reported that
despite the strong relationship among lexical, grammar,
and pragmatic skills, the delays found for grammar and
pragmatic skills were greater than expected based on the
vocabulary size. The authors reported also that these de-
lays were based primarily on the age of diagnosing of
SHNL, and not the age of CI.
Meanwhile, studies are concerned more with studying

the impact of age of CI on the development of the audi-
tory skills, language achievement as a whole, with lim-
ited research that focuses on the impact of age of CI on
pragmatic understanding and development in children
with SHNL. The importance of studying the use of prag-
matic communication behaviors by children with SNHL
and its relation to the age of CI is that it provides im-
portant supplemental information for decisions regard-
ing the appropriate age of CI [14]. Moreover, it allows a
basis for understanding the implications of therapy
intervention that improves the pragmatic skills of these
children [15].
Consequently, the purpose of this study is to compare

the pragmatic language development among children
with prelingual SNHL who cochlear implanted before
the age of 3 years and those who cochlear implanted
after the age of 3 years. This study aims to investigate
the impact of early cochlear implantation on the devel-
opment of the pragmatic language of those children.

Methods
Participants
This study was applied to 60 Arabic-speaking Egyptian
children between 4 and 7 years, 4 months. The selected
children were diagnosed to have pre-lingual bilateral se-
vere to profound SHNL and have within normal audi-
tory level by the cochlearly aided audiogram. All
children were cochlear implanted and received auditory
training and language rehabilitation for at least 6 months
after the cochlear implantation. As for the age of coch-
lear implantation, the selected children were divided into
two groups: group I included 30 children who were
cochlear implanted before the age of 3 years old, and
group II included children who were cochlear implanted
after the age of 3 years old. All children had an average
IQ and normal mental age as assessed by Stanford-Binet
intelligence scale, Arabic Version (5th edition) [16].
Children with syndromic SNHL were excluded.
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Informed written consent was obtained from parents
of the participated children before enrollment in this
study and the study protocol has been approved by the
Ethical Committee of Human Research.
Method:
The selected children passed through the protocol of

assessment of the hearing-impaired children which is ap-
plied at the Phoniatrics Unit [17] as follows:

Elementary diagnostic procedures

1. Child and parent interview that involved history of
the cause, onset, course, and duration of the pre-
lingual SNHL, and its degree. It also includes the
developmental history of the child, the age at which
the hearing aids (HAs) were provided, the age of
the CI, laterality of the CIs, and the age at which
the auditory training and language rehabilitation
therapy began before and after CI, and its duration.

2. Clinical examination of the children that includes a
general examination to exclude features of any
dysmorphic syndromes and visual assessment of
aural-oral tract.

Clinical diagnostic aids

1. Cochlearly aided audiometry: it checks the auditory
level of the participated children by their CI and
allows to select of children who have an auditory
level within the normal range.

2. Language evaluation using the Modified Preschool
Language Scale–4th edition (PLS–4), the Arabic
version [18]: it assesses the language development
of the child and provides 3 language ages: the
receptive, expressive, and total language ages
according to child’s response to the test items.

3. Pragmatic language assessment using the
Standardized Egyptian Arabic Pragmatic Language
Test “EAPLT” [19]. It assesses nonverbal,
paralinguistic, and verbal skills. Depending on the
child’s chronological age, the 5th and 95th
percentile ranks of the child’s total score and his/
her scores in each subset of the EAPLT were
calculated. The 5th percentile rank indicates that
the child developed the skill, whereas the 95th
percentile rank implies that the child mastered it.
Scores below the fifth percentile rank indicated
pragmatic language delay.

Data management and analysis
The data were statistically analyzed with the Statistical
Package for Social Science under windows version 24.
Mean and standard deviation values were used to de-
scribe the data. The paired t test and chi-square test

were used to compare the chronological age, gender,
and mental abilities (IQ and mental age) of the two stud-
ied groups to ensure that are the 2 groups were matched
(significant p value at < 0.05). The paired t test was used
to compare the mean of the receptive, expressive, and
total language ages by the modified PLS-4 (Arabic ver-
sion) among the two studied groups (significant p value
at < 0.05). It was also used to compare the mean of the
total score and the scores of each subset of EAPLT
among the two studied groups, with a significant p value
at < 0.05. Pearson correlation coefficient was used to
correlate the total score of the Egyptian Arabic Prag-
matic Language Test (EAPLT) of the participated chil-
dren in the two studied groups to their chronological
age, age of CI, duration of the received language re-
habilitation. It was also used to correlate the total score
of the Egyptian Arabic Pragmatic Language Test (EAPL
T) of the participated children in the two studied groups
to their receptive, expressive, and total language ages by
the modified PLS-4 (Arabic version), with a significant p
value at < 0.01.

Results
Table 1 shows the demographic data of the participated
children. Tests of significance (paired t test and chi-
square test) revealed that there was no significant differ-
ence between the two studied groups regards their
chronological age, sex, and mental abilities indicating
that the two studied groups were matched to each other.
The medical history taken revealed that the mean age of
diagnosis of SNHL was 0.8 ± 0.37 in group I (children
with CI before the age of 3 years), and 1.9 ± 0.66 in
group II (children with CI after the age of 3 years). The
most common etiological cause of the prelingual SNHL
in both groups I and II were congenital causes. Children
in groups I and II were fitted by bilateral HAs at the age
of 1.39 ± 0.9, and 2.28 ± 1.04 years, respectively. The
mean age of CI was 2.3 ± 0.62 years in group I and 4.7 ±
0.74 years in group II. The mean age of starting language
rehabilitation, the mean duration of the received lan-
guage rehabilitation, and the mean age of 1st word/sen-
tence acquisition were reported in Table 2. By
comparing the receptive, expressive, and total language
ages (by the modified PLS-4, Arabic version) among the
two studied groups, no statistical difference was found
between children with cochlear implantation before
3 years and those with cochlear implantation after the
age of 3 years (Table 3).
Results of the EAPLT reported that children in both

groups had pragmatic language scores below their 5th
percentile, as well as the pragmatic language age range
of children in both groups, which were between 2.1 and
< 4 years (Table 4). While comparing the results of the
EAPLT, it was revealed that children in group 1 (with CI
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before the age of 3 years) had relatively higher scores of
the EAPLT subsets and total score in comparison to
children in group II (with CI after the age of 3 years);
however, this difference was statistically insignificant
(paired t test; p value significant at > 0.05) (Table 5).
Group I showed relatively better conversation skills
more than children in group II, but this difference was
statistically insignificant (Table 6).

There was a significant positive correlation (p value
significant at > 0.01) between the total score of the
EAPLT and the chronological age of the children in
groups I and II, duration of the received language re-
habilitation, and the receptive, expressive, and total lan-
guage ages. There was no correlation between the scores
of the EAPLT and the age of cochlear implantation
(Table 7).

Table 1 The demographic data of the participated children

Prelingual SNHL children CI before 3 years Prelingual SNHL children CI after 3 years Value p value

The chronological age range
(min.–max.), in years

4.00–7.40 4.50–7.40 –

The chronological age (mean ±
SD), in years

5.9 ± 1.26 6.09 ± 1.09 t = 1.92 0.06*

IQ (mean ± SD) *** 90.2 ± 7.29 90.5±6.5 t = 1.23 0.23*

Mental age (mean ± SD), in
years***

5.4 ± 1.29 5.5±0.75 t = 0.55 0.58*

Gender
(Number %)

Male 16 (53.3%) 18 (60%) χ² = 0.27 0.60**

Female 14 (46.7%) 12 (40%)

*Paired t test, p value significant at < 0.05
**Chi-square test (χ²); p value significant at < 0.05
***IQ ratio and the mental age were the data obtained by the Stanford-Binet intelligence scale, Arabic Version (5th edition) [16]

Table 2 Ages at time of diagnosis of SNHL, at time of cochlear implantation, at the time of starting language rehabilitation, etiology
of the SNHL, laterality of the implanted ear, ages of acquisition of the 1st word/sentence, duration of the received language
rehabilitation

Group I
(n = 30)

Group II
(n = 30)

Prelingual SNHL children CI before
3 years

Prelingual SNHL children CI after
3 years

Age at time of diagnosis of SNHL (mean ± SD), in years 0.8 ± 0.37 1.9 ± 0.66

Etiology of the SNHL (Number
%)

Congenital 28 (93.3) 26 (86.7%)

Viral (post
meningitis)

0 (0%) 4 (13.4)

Ototoxic drugs 2 (6.7%) 0 (0%)

Age of bilateral HAs (mean ± SD), in years 1.39 ± 0.9 2.28 ± 1.04

Age of CI (mean ± SD), in years 2.3 ± 0.62 4.7 ± 0.74

The implanted ear (Number %) Right ear 14 (53.3%) 16 (60%)

Left ear 12 (40%) 14 (40%)

Bilateral ears 2 (6.7%) 0 (0%)

No (%) of children who received language
rehabilitation and fitted with bilateral HAs before CI.

19 (63.4%), 26 (86.7%)

Age of starting language rehabilitation (mean ± SD),
in years

1.9 ± 0.66 2.9 ± 0.94

Duration of the received language rehabilitation
(mean ±SD), in years

4.09 ± 1.44 4.1 ± 1.14
t = − 0.15 (0.583 NS)

Age at time of acquisition of the 1st word (mean ±
SD), in years

2.9 ± 1.05 4.1 ± 2.14

The age of acquisition of the 1st sentence (mean ±
SD), in years

3.6 ± 1.65 5.5 ± 2.26

HAs hearing aids, CI cochlear implantation
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Discussion
Pragmatic language is the most abstract and complex of
all language skills which is important for everyday inter-
actions [20]. Pragmatics relates to the rules required to
use language appropriately and effectively for social
interaction and exchange ideas in different conversa-
tional contexts, such as turn-taking in conversation,
maintaining and/or changing a topic, adding informa-
tion, or asking questions [21]. The linguistic skills of
children who use CIs show great individual variability,
and these skills can be potentially affected by numerous
variables, such as the age at diagnosis of hearing loss, a
previous usage of the hearing aids, the age at beginning
language rehabilitation, and general intellectual skills
demonstrating how the plasticity of the child’s brain and
basic cognitive competence is crucial for learning. Be-
sides, recently the age of cochlear implantation became
one of the main factors that impact greatly the auditory,
language, and communicative social skills development
among children with SHNL who use CI technology [22].
The current study aimed to compare the pragmatic

language development of the Egyptian Arabic-speaking
children with prelingual SNHL who cochlear implanted
before the age of 3 years and those who cochlear im-
planted after the age of 3 years. Children who partici-
pated in this study were selected to be in the same age
range (4.1 and 7.4 years), with normal cognitive abilities,
and the same degree of hearing loss (severe to profound
SNHL), thus, to avoid any bias of the results. The find-
ings of this study revealed that all children who

participated in this study had significantly delayed prag-
matic language development with no significant statis-
tical difference between the two studied groups
regarding their pragmatic language score. This delay in
pragmatic language was expected because children with
hearing impairment even with the use of CI have diffi-
culties in their interactions with communication part-
ners and their caregivers due to their compromised
language skills with a reduced ability to understand how
words and structures are used to convey meaning, and
reduced ability to be understood. Moreover, exposure to
information in their social environment with this delay
in language abilities deprives them of social opportun-
ities that could allow them to observe others socially and
acquire knowledge as an onlooker. Given these points,
explains why hearing-impaired children vulnerable to
pragmatic language challenges. This goes with what is
mentioned by Mood et al. [23] that pragmatic language
development in children depends on three main factors:
(1) attending to children’s interactions with caregivers
and others, (2) supporting the development of the theory
of mind through play and use of mental state language,
and (3) providing accessible opportunities for social
interaction. These factors are all lost in children who
participated in this study. The delay of pragmatic skills
in children with CI was also reported by Most et al. [8]
and Rinaldi et al. [10], and these delays were found to be
greater than delays found in lexical skills.
Eventually, the result that the age of implantation had

no impact on the development of pragmatic language

Table 3 Mean and standard deviation (SD) values of the receptive, expressive, and total language ages by the Modified Pre-school
Language Scale-4, Arabic version and comparison between their values among the 2 studied groups

Group I
(n = 30)

Group II
(n = 30)

p value

Prelingual SNHL children CI before
3 years

Prelingual SNHL children CI after
3 years

Receptive language age (mean ± SD), in years 3.1 ± 1.22 2.8 ± 0.80 0.238

Expressive language age (mean ± SD), in
years

2.7 ± 0.96 2.5 ± 0.58 0.115

Total language age (mean ± SD), in years 2.9 ± 1.05 2.6 ± 0.71 0.210

Paired t test; p value is significant at < 0.05

Table 4 Ranks of percentile of the total score of the Egyptian Arabic pragmatic language test (EAPLT) and the pragmatic language
age range among the 2 studied groups

Group I
(n = 30)

Group II
(n = 30)

Prelingual SNHL children CI before 3 years Prelingual SNHL children CI after 3 years

The chronological age (mean ± SD), in years 5.9 ± 1.26 6.9 ± 0.73

Pragmatic language percentile rank, number (%) 30 (100%)
(below the 5th percentile)

30 (100%)
(below the 5th percentile)

Pragmatic language age range, number of patients % 2.1–< 4 years, 30 (100%) 2.1–< 4 years, 30 (100%)
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skills was unexpected. This is because children who had
CI before the age of 3 years were supposed to have bet-
ter language development and social interaction than
children who had CI lately after the age of 3 years. The
explanation is that the children with CI who participated
in this study in either of the two groups showed no dif-
ference in their language abilities. They had almost the
same receptive, expressive, and total language scores and
ages. Also, they received almost the same duration of
language rehabilitation therapy since the hearing-
impairment was discovered. This study revealed that
pragmatic language development is strongly related to
the duration of language rehabilitation received and the
degree of language development and is not related to the
age of CI. Therefore, the longer duration of language re-
habilitation allows better language development and in
consequence allows the development of good pragmatic
language abilities. Another explanation is that about 75%
of the participated children (19 children in 227 group I,
26 children in group II) were fitted with bilateral HAs
before the age of CI. The findings of this study added
conflicts about the benefits of early cochlear implant-
ation. Despite that, surgeons suggest that CI should be
performed early (perhaps under the age of 1 year), litera-
ture still has incomplete evidence regarding the benefit
of early CI on language development generally and prag-
matic language development specifically. A systematic
review by Bruijnzeel et al. [12] indicates that early coch-
lear implantation (under the age of 1–2 years) is benefi-
cial when considering speech perception and
production, and auditory performance with conflicting
evidence regards the benefits of early CI on all speech

and language outcome measures. Cochlear implantation
provides the hearing-impaired children dramatic and
continuous improvement of the auditory and speech
abilities; however, the age at implantation played a con-
siderably smaller role in the improvement of hearing,
language, and speech abilities [24]. Several studies indi-
cated that the age at implantation was not significantly
associated with linguistic progress and the long-term
language development did not differ between children
who cochlear implanted in the first year [21] and did not
differ between children implanted before the age of
3 years and those implanted between 3 and 6 years of
age [25, 26].
Throughout this study, although all children with

CI who participated in this study have delayed prag-
matic language development, it was found that their
pragmatic language develops with their age. Unlike
other language modalities such as syntax, semantics,
and phonology that most of the typically developed
children master its rules by the age of 5 years. Prag-
matic language skills start to be acquired at a very
early age but are refined and developed over time by
permitting the child to have experience in different
social interactions. For those children with HI, even
so, the pragmatic language develops with the increase
of age, the acquisition of language is more crucial.
This study revealed that pragmatic language develop-
ment is positively correlated to the language age (re-
ceptive, expressive, total language age) of the children
with CI in the two studied groups. The relationship
between linguistic and pragmatic skills was reported
by several studies that confirmed that children with

Table 5 Mean and standard deviation (SD) values of the total score and the scores of each item of the Egyptian Arabic pragmatic
language test (EAPLT) language ages by the Modified Pre-school Language Scale-4, Arabic version and comparison between their
values among the 2 studied groups

EAPLT items Test
score

Group I
(n = 30)

Group II
(n = 30)

p
value

Prelingual SNHL children CI before
3 years
(mean ± SD)

Prelingual SNHL children CI after
3 years
(mean ± SD)

Nonverbal aspects 10 5.8 ± 2.35 5.1 ± 1.48 0.178

Paralinguistic aspects 10 3.7 ± 1.91 2.8 ± 1.63 0.029

Inference 13 0.13 ± 0.50 0.1 ± 0.51 1.00

Narratives Story retelling 32 9.07 ± 5.65 7.4 ± 6.75 0.305

Story retelling from
pictures

16 4.1 ± 2.40 3.5 ± 2.92 0.390

Comprehension of “WH” questions 25 7.4 ± 4.83 5.1 ± 4.13 0.054

Pragmatic functions 6 1.6 ± 1.162 1.1 ± 0.63 0.055

Pragmatic factors 15 3.6 ± 2.72 2.3 ± 2.15 0.013

Total score 127 35.7 ± 19.67 27.9 ± 18.07 0.100

Paired t test; p value is significant at < 0.05
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Table 6 Comparison of the Egyptian Arabic Pragmatic Language test (EAPLT) results in conversational skills between the 2 studied
groups

Group I
(n = 30)

Group II
(n = 30)

p value

Prelingual SNHL children CI before 3 years Prelingual SNHL children CI after 3 years

Child attention 0.526

• Bad 2 (6.7%) 2 (6.7%)

• Fair 12 (40%) 16 (53.3)

• Good 16 (53.3) 12 (40%)

Topic introduction –

• Yes 0 (0%) 0 (0%)

• No 30 (100%) 30 (100%)

Topic change –

• Yes 0 (0%) 0 (0%)

• No 30 (100%) 30 (100%)

Turn-taking 0.317

• < 3 20 (66.7%) 28 (93.3%)

• 3 0 (0%) 0 (0%)

• > 3 10 (33.3%) 2 (6.7%)

Gap 0.395

• No 4 (13.3%) 14 (46.7%)

• ≤ 1 s 2 (6.7) 0 (0%)

• > 1 s 24 (80%) 16 (53.3)

Overlap 1.000

• No 4 (13.3%) 16 (53.3)

• Inappropriate 4 (13.3%) 14 (46.7%)

• Appropriate 22 (73.3%) 0 (0%)

Ask clarification request 0.134

• None 8 (26.7%) 18 (60%)

• Inappropriate 16 (53.3) 12 (40%)

• Appropriate 6 (20%) 0 (0%)

Response to clarification requests 0.254

• None 6 (20%) 12 (40%)

• Inappropriate 18 (60%) 18 (60%)

• Appropriate 6 (20%) 0 (0%)

Self-repair 0.73 0.208

• Yes 12 (40%) 22 (73.3%)

• No 18 (60%) 8 (26.7%)

Conversational breakdown 0.329

• Yes 8 (26.7%) 12 (40%)

• No 22 (73.3%) 18 (60%)

Request to end conversation 0.272

• Yes 4 (13.3%) 8 (26.7%)

• No 26 (86.7%) 22 (73.3%)

Values are number (%). Paired t test; p value is significant at < 0.05
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the greatest delay in lexical skills (i.e., vocabulary size)
showed the greatest delays in pragmatic skills [8, 27, 28].
Finally, cochlear implantation either early or late could

improve the ability to develop intelligible speech and
better hearing for most children with hearing impair-
ment but does not appear to aid so much in successful
pragmatic language development. Hearing-impaired chil-
dren with either CIs or HAs tend to acquire pragmatic
skills much more slowly even with intervention strat-
egies that targeted language therapy as reported by
Goberis et al. [29]. The severe difficulties faced by the
hearing-impaired children in their early social experi-
ences and interaction mediated by their delayed
language affect greatly their pragmatic language develop-
ment. More than 95% of parents who have a hearing-
impaired child have normal hearing, and most people in
the hearing-impaired child’s environment also have nor-
mal hearing and use spoken language as their mode of
communication. Hearing-impaired children either with
HAs or CI struggle to communicate with their hearing
parents resulting in frustration on the part of both the
parents and the child. These findings agree with Dam-
meyer [20] who found that these delays may be partially
explained by considering parent-child interactions. Like-
wise, some studies have reported that very often hearing
parents of deaf children tend to be more controlling in
their interactions with their children, compared with
deaf or hearing parents of deaf and hearing children, re-
spectively [26, 27] and that after controlling the effects
of non-verbal intelligence and parents’ educational level,
children who were cochlear implanted at young ages had
higher scores on all language tests than children who
were implanted at older ages [30]. Pragmatic delays in
children with CI suggest that early interventions for im-
proving pragmatic skills are recommended even in very

young children with CI. Pragmatic scores can provide
important supplemental information for decisions re-
garding the appropriate age of CI [14].

Conclusions
The pragmatic language of cochlear implanted children
who have been implanted either before or after 3 years
old is greatly affected. The age of implantation has no
impact on pragmatic language development. The prelin-
gual children with CI are susceptible to delays in the
pragmatic language development that is primarily related
to the age of those children and their language abilities,
besides their experience in social interactions. These re-
sults should be considered in their rehabilitative plan
and advocate the importance of early incorporation of
pragmatic behaviors into their intervention programs.
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