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ABSTRACT 

The research study has based on the analysis of long-term language and speech outcomes 

among prelingually deaf children who have cochlear implants. The study further explored 

the way by which early implantation affected speech production, auditory perceptions, and 

development of language.  An SLR design was used to synthesize research findings from 

multiple studies based on the chosen topic. The findings of the current study highlighted that 

the implantation of cochlear implants before 2 years of age led to major enhancements in 

language skills and speech recognition. Moreover, early implantation resulted in 

understanding how much improvement in expressive grammar and receptive vocabulary 

were seen among implant users and normal hearers. On the other hand, it was also observed 

that although the enhancements were seen even after 4 years of using the implants, the 

efficacy reduced after 6 years of using the device.  Differences in results were primarily 

associated with factors that include developmental disabilities and cognitive decline. The 

research has further recommended focusing on the use of cochlear implantations as an early 

intervention to enhance its benefits. The research findings are insightful for families and 

clinicians appointed to promote the life quality of children who have been using cochlear 

implants for a long period of time.  

Keywords: Cochlear Implantation, Prelingually Deaf Children, Speech Development, 

Language Outcomes, Early Intervention, Long-term Effects, Influencing Factors. 
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INTRODUCTION  

Cochlear implants have transformed the 

treatment of extreme to significant hearing 

loss, providing life-changing advantages to 

individuals with substantial auditory 

impairment (Athanasopoulos et al., 2024) . 

By skipping damaged inner ear structures 

and stimulating the auditory nerve, CIs allow 

sound perception in individuals who are deaf 

or have difficulty hearing (Athanasopoulos 

et al., 2024). Prelingually deaf children, who 

lose hearing prior to developing language 

skills, specifically benefit from cochlear 

implantation. This system facilitates speech 

and language purchase, empowering these 

children to interact effectively and merge 

seamlessly into common society. 

Prelingual deafness critically obstructs 

speech and language development due to 

insufficient auditory revelation during the 

important language purchase phase, 

typically covering the initial years of life 

(Bruwer, 2021). Cochlear implants provide a 

hopeful solution, enabling auditory 

perception and thereby supporting natural 

speech and language development 

(Alhassan, 2022). However, the long-term 

efficiency of cochlear implantation, 

particularly regarding speech and language 

development, has become a topic of 

considerable interest and persistent research. 

Outcomes can differ significantly due to 

different factors, including age of 

implantation, duration of implant 

application, and quality of post-implantation 

clinical interventions. 

Research on cochlear implantation has 

experienced exceptional growth, with 

investigations focusing on the technology's 

effectiveness on increasing auditory 

perception and consequent speech and 

language effect (Carlyon and Goehring, 

2021). Numerous studies have recorded 

substantial improvement in speech 

perception and production among children 

who experience implantation at a young age 

(Jiam and Limb, 2020; Carlyon and 

Goehring, 2021). Moreover, despite these 

advancements, cases persist where speech 

and language development drop short of 

expected levels, suggesting that extra factors 

may impact the success of the implantation 

method. 

Considering the increasing acceptance of 

cochlear implants as a treatment for 

prelingual deafness, understanding the 

prolonged consequences of these actions is 

vital (Dazert et al., 2020). While the prior 

advantages of cochlear implants in 

amplifying auditory perception and speech 

development are well-renowned, the 

endurance of these benefits over time, 

particularly regarding language 

development, stays less understood. 

Recognizing the long-term outcomes of 

cochlear implantation enables improvement 

of pre- and post-implantation methods, 

personalised restoration programs, and 

familiar clinical guidance for families, 

realistic in observational evidence (EL 

Hayek, 2024). This systematic review 

pursuit to synthesise ongoing research on 

long-term speech and language 

consequences following cochlear 

implantation in prelingually deaf children, 

while also explaining factors influencing 

outcome diversity. 

Despite substantial progress in cochlear 

implantation and its extensive recognition as 

a resolution for prelingual deafness, 

significant variability continues in long-term 

speech and language consequences among 

children experiencing this procedure 
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(DeFreese et al., 2024).  The long-term 

outcomes of cochlear implantation in 

prelingually deaf children differ 

significantly, with some gaining nearly 

typical speech and language capability while 

others show only minimal gains. This 

inequality necessitates a complex 

examination of the factors encouraging these 

outcomes and strategies for enhancement. 

A systematic review of the ongoing literature 

is immediately needed to thoroughly 

examine the consequences and determine the 

elements contributing to the noticed 

variability in speech and language 

development among cochlear implant 

beneficiaries. This inclusive analysis will 

widen the gap between the found benefits of 

cochlear implants and the irregular long-term 

results, providing invaluable guidance for 

medical professionals, therapists, and 

families. 

METHOD 

This study employs a systematic literature 

review methodology to evaluate the long-

term efficacy of cochlear implantation in 

prelingually deaf children (Pattisapu et al., 

2020). By combining existing research 

findings, this method provides a 

comprehensive examination of the subject, 

integrating evidence on speech and language 

development in cochlear implant 

beneficiaries, identifying knowledge gaps, 

and notifying well-substantiated outcomes. 

This research uses a systematic literature 

review procedure to evaluate the long-term 

efficiency of cochlear implantation in 

prelingually deaf children (Debruyne et al., 

2020). The systematic review infrastructure 

enables the integration of existing research, 

offering a comprehensive understanding into 

the topic. This methodology is ideally suited 

for combining evidence on speech and 

language development in children with 

cochlear implants, recognizing research 

gaps, and artwork informed, evidence-based 

outcomes. 

A systematic literature review 

provides numerous benefits, including a 

complete understanding of a research topic, 

recognition of knowledge gaps, and 

combination of current evidence. It allows 

researchers to examine the effectiveness of 

actions, compare consequences, and inform 

research-based practice (Lim et al., 2022). 

Systematic reviews encourage transparency, 

consistency, and reduction of bias, 

increasing the responsibility of findings. 

They also enable decision-making among 

clinicians, policymakers, and stakeholders 

by providing a comprehensive overview of 

the present state of knowledge (Garavito et 

al., 2024). Eventually, systematic literature 

reviews improve research, practice, and 

enhance outcomes in various fields, 

including education, healthcare, and social 

sciences. 

The research objectives and theory will 

inform the development of a customized 

search strategy. An inclusive and thorough 

search of equal-reviewed literature will be 

performed across admired academic 

databases, especially PubMed and the 

Cochrane Library, picked for their extensive 

coverage of medical and healthcare literature 

relevant to this review (Zhang et al., 2022). 

To assure the incorporation of modern 

findings, the search will value English-

language studies issued within the past two 

decades. 

PubMed is an essential database for 

biomedical research, offering access to over 

33 million residents from 7,000+ journals 

(Sayers et al., 2023). The importance of 
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PubMed includes complete coverage of life 

sciences, healthcare, and medicine. Free 

availability to idealize and often full-text 

articles, reliable search purpose, connections 

to related research and citations, daily 

updates, services, evidence-based research 

and medicine (Sayers et al., 2022). The 

Cochrane Library is a crucial database for 

proof-based medicine, offering high-quality, 

similar-reviewed systematic reviews and 

research Meta synthesis (Luchini et al., 

2021). The importance of Cochrane Library 

includes complete coverage of healthcare 

programs, precise methodology and 

excellence standards, neutral independent 

reviews, and enables informed decision-

making for policymakers, clinicians, and 

patients. Improve healthcare quality and 

outcomes, assist research and protocol 

development for better analysis with benefits 

of prelingually deaf children. To conduct this 

Systematic review the search words that 

have been used with the word Cochlear 

implant are prelingually deaf children, 

speech development, language development, 

long-term outcomes, speech outcomes, 

factors affecting, age at implantation, 

duration of device use, post-implantation 

therapy.  Boolean operators are systematic 

operators used to exclude or combine 

keywords in search requests, especially in 

computer search engines, programming 

languages, and databases. They help improve 

search outcomes by describing relationships 

between search topics. Basic Boolean 

operators are “AND”, “OR”, and “NOT”. 

The following search words and Boolean 

operators have been occupied to maximise 

the access of relevant studies: 

● "Cochlear implant*" AND 

"prelingually deaf children" AND "speech 

development" 

● "Cochlear implant*" AND "language 

development" AND "long-term outcomes" 

● "Cochlear implant*" AND "speech 

outcomes" AND "factors affecting" 

● "Cochlear implant*" AND "age at 

implantation" OR "duration of device used" 

● "Cochlear implant*" AND "post-

implantation therapy" 

An expertly designed screen strategy is 

important in research to ensure that suitable 

studies are identified and unrelated ones are 

excluded, consequently increasing the 

efficiency and consistency of the findings. It 

allows researchers to methodically search, 

filter, and choose studies that meet 

predefined criteria, reducing errors and bias 

(Purssell and McCrae, 2020). A transparent 

screen strategy also enables transparency, 

reliability, and efficiency, enabling others to 

duplicate the search process. By utilising 

specific exclusion and inclusion criteria, 

researchers can target high-quality studies 

that deal with the research question, 

moreover, strengthening the proof base and 

informing award decisions.  

The screening process will follow a two-step 

approach: 

Title and Abstract Screening: Identified 

studies will meet title and abstract screening 

to examine alignment with the research 

target. Studies examining language and 

speech development in prelingually deaf 

children following cochlear implantation 

have been proceeding to full-text review for 

additional evaluation. 

Full-Text Screening: Full texts of articles 

briefing initial screening will endure in-

depth review to confirm their relevance and 

suitability for inclusion in the systematic 

review. This step ensures that only studies 



-  RESEARCH ARTICLE 

 

Sherin Maliyekkal (2025). Long-term Outcomes of Cochlear Implantation in Prelingually Deaf Children - A Review of 

Speech and Language Development. SAERA - School of Advanced Education, Research and Accreditation.  

 

5 

providing substantial data on long-term 

outcomes of cochlear implantation are 

included. 

Inclusion Criteria: 

○ Studies aiming on prelingually deaf 

children who received cochlear implants. 

○ Studies published in peer-reviewed 

journals. 

○ Studies that report on factors 

encouraging speech and language 

consequences, such as age at implantation 

and post-implantation therapy. 

○ The studies published in the English 

language only have been included. 

○ Research articles that were published 

within 2014-2024 were taken into 

consideration. 

Exclusion Criteria: 

○ Studies including adults or post 

lingually deaf children. 

○ Studies with less than five years of 

post-implantation follow-up. 

○ Studies not published in English. 

○ Articles that do not specifically target 

speech or language outcomes. 

○ Research articles that were published 

before 2014 have been excluded in this 

research context. 

Data collection will stick to the 

PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) 

framework, which gives a structured 

approach to leading systematic reviews 

(Page et al., 2021). The PRISMA guidelines 

ensure transparency, consistency, and 

inclusiveness in the review process. By 

providing a uniform structure, PRISMA 

minimises partiality, ensures broad 

reporting, and facilitates reliability. Its 

utilisation enhances review loyalty, 

simplifies genuine review, and informs 

proof-based decision-making. PRISMA's 

classified checklist guarantees addition of 

crucial information, allowing readers to 

assess review quality and relevance (Sabia, 

2020). 

This systematic review's data 

extraction will methodically collect essential 

information paralleled with research 

objectives, using a standardised form to 

assure consistency. Isolated details will 

cover study characteristics (authors, study 

design, publication year), participant data 

(deafness duration, age at implantation, 

implant use length), and speech and language 

development consequences (perception, 

creation, language skills enhancement). 

Furthermore, encouraging factors such as 

post-implantation therapy, age at 

implantation, and device utilization duration 

will be examined to understand irregularity 

in long-term outcomes, offering valuable 

knowledge for evidence-based practice. 

     Thematic analysis, a descriptive 

methodology, has been employed to analyse 

the retrieved data, identifying regular themes 

and patterns over studies (Peel, 2020). This 

method  has synthesised different outcomes, 

providing a detailed understanding of long-

term speech and language development in 

prelingually deaf children with cochlear 

implants. The analysis have included three 

phases, firstly, speech development to be 

evaluated, categorising studies by recorded 

improvements in speech production and 

perception, ranging from minimal to 

maximal advancements. Secondly, language 

development has been measured by 
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evaluating progress in expressive and 

receptive language skills, focusing on 

common patterns in language purchase 

(Calder et al., 2021). Lastly, factors 

encouraging outcomes, including implant 

use duration, age at implantation, and post-

implantation therapy are examined to explain 

variability in results. 

RESULTS 

3.1. Introduction 

The current chapter has presented the 

results of the research study. The chapter has 

begun with the representation of the data 

screening process in the form of a PRISMA 

flowchart. Then, the chapter has stated the 

data extraction table (see Table 1.). The 

findings obtained from the collected pieces 

of evidence were further subjected to 

thematic analysis. Themes that addressed the 

research objectives were discussed later in 

the current chapter. Finally, the chapter was 

closed with a concluding segment.  

Theme 1: Long term speech development 

outcomes in prelingually deaf children with 

cochlear implants 

The long term development of 

speech outcomes among prelingually deaf 

children using CIs varied significantly. In 

addition, it was observed that the same was 

based on age at implantation. As per the 

findings of Dettman et al. (2016), implants 

before 12 months of age had better open set 

perception scores than individuals who were 

implanted after 2 years. In addition, Rauch et 

al. (2021) highlighted that children who were 

implanted before 3 years of age had better 

improvements in discrimination of speech 

than children who were implanted post 4 

years of age. Moreover, Montag et al. (2014) 

has also highlighted that CI users showed 

similar speech intelligibility as normal 

hearing users. However, long term use of CIs 

were not effective in enhancing speech 

developments among on a long term basis. 

Instead, the reverse effect was observed. 

Furthermore, another research study from 

Macias et al. (2014) showed that children 

with implants before 2 years of age have 

shown better outcomes in terms of speech 

recognition and discriminations in noisy 

environments than children who had 

implants after 2 years. Thus, it can be 

concluded that the age at implant plays a 

major role in the long term speech 

development outcomes among prelingually 

deaf children with cochlear implants. A 

period of 2 years can be regarded as the 

threshold to achieve the best long term 

speech development outcomes among deaf 

children.  

Theme 2: Progress in long term language 

development post cochlear implantation 

 As per the findings of the current 

research study, long term language 

development progress after cochlear 

implantation is primarily altered by 

consistent and early interventions for 

language exposure. Wie et al. (2020) opined 

that the gap in receptive and expressive 

language abilities between normal hearers 

and children with CIs were primarily 

associated with the first four years after the 

implantation was done. In other words, it can 

be said that language skills among children 

with CIs was comparable to normal hearing 

children during that period. Both receptive 

grammar approaches and expressive 

vocabulary were observed to be partially 

similar between the two groups. However, it 

was observed that the gap widened when the 

duration increased from 4 to 6 years. 

Children with CIs have shown significantly 
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lesser expressive grammar skills and 

receptive vocabulary skills than normal 

hearers after 6 years was over from the 

implantation year. This overtime declination 

of CI performances was also identified by 

another group of researchers (Montag et al., 

2020). Lack of continuous exposure to 

language can lead to overtime declination of 

language outcomes after long term usage of 

cochlear implantation by children with 

hearing impairments. However, it was also 

observed that children using CI benefited 

more from rich spoken language 

environments and ongoing language therapy 

in terms of enhancing the longevity of 

language outcomes gained by using cochlear 

implants for a long time.   

Theme 3: Factors influencing long term 

speech variability and development of 

language outcomes 

Various factors were observed to 

contribute towards the variability in 

language outcomes and long term speech 

outcomes among prelingually deaf children 

using cochlear implants. The first factor has 

been observed to be age at implantation. This 

factor has been identified by Dettman et al. 

(2016), which identified that 2 years was the 

maximum age at which implantations 

provide the maximum scopes of 

development better speech and language 

skills among children with hearing 

impairments. Moreover, the second factor 

has been observed to be the combination of 

maternal education and age at activation. As 

per the findings of Wie et al. (2020), 

maternal education and activation age 

(socio-economic factors) were essential to 

determine the language outcomes among 

children with hearing disabilities. On the 

other hand, developmental as well as 

cognitive factors were also equally 

significant according to the findings of 

Wakil et al. (2014). There was a 38% 

discontinuation from using the second side 

CIs after the first side CIs failed to show 

much long-term improvements in speech and 

language outcomes among children. Montag 

et al. (2014) has highlighted that family 

income played a major role in influencing 

speech intelligibility. Macias et al. (2014) 

also reported that short intervals of inter-

implant were more beneficial in enhancing 

recognition outcomes. This finding was 

similar to the results of Myhrum et al. (2017) 

that showed that longer inter-implant 

intervals were associated with worse speech 

perceptions after the second side implant.  

Overall, it can be said that the 

outcomes variability is not primarily 

dependent on the cochlear implant itself. It is 

also dependent on the developmental status, 

environmental factors, time at implant, early 

interventions, and cognitive abilities 

associated with the child.  

DISCUSSION 

The findings of this research have revealed a 

complex effect of factors that influence long 

term language as well as speech 

development in prelingually deaf children 

using cochlear implants. Children, who were 

implanted before 1 or 2 years of age, 

demonstrated better speech and language 

outcomes. Thus, it can be said that early 

intervention is more effective in promoting 

the long term language outcomes among 

children who use CIs. In addition, early CI 

also closes the existing gap between normal 

hearers and children who use implants. 

These gaps primarily existed in terms of 

receptive vocabulary and expressive 

grammar. However, CI users experienced 

these benefits only till 4 years after the 
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implantation. After 4 years, the gaps re-

emerge and the problems with receptive 

vocabulary and expressive grammar begins 

to show again among the children using CIs. 

Lastly, various factors were observed to 

affect the usefulness of CIs in enhancing 

speech and language outcomes among 

children. These factors included age at 

implantation, socio-economic factors, 

developmental disabilities, and family 

income. Furthermore, it was observed that 

longer times of inter-implant intervals for 

bilateral cochlear implants were associated 

with reduced speech outcomes among 

children.  

The observed results are highly significant 

since they specifically underscore the 

significance of early implantation of CIs for 

the optimization of language and speech 

development among prelingually deaf 

children. Moreover, the results are also 

significant for children who were below 2 

years old and are suffering from hearing 

disabilities. The findings also provide strong 

evidences to promote early diagnosis of 

hearing disabilities and use early 

interventions to promote cognitive and 

language outcomes. In addition, the results 

have also talked about the significance of 

post-implantation therapies. Ongoing 

language support is essential to maintain the 

language and speech outcome benefits 

experienced by children after 5 years of 

using the cochlear implant. Moreover, the 

observations are also significant since it 

shows that various factors affect the long 

term language and speech development and 

outcomes among CI users. This is because of 

the fact that children with limited exposure 

to language and developmental delays were 

observed to benefit less from the cochlear 

implants. Thus, it can be summarised that 

educational resources and comprehensive 

family support is essential in ensuring long 

term language development outcomes for 

children using cochlear implants.  

The main implications of the findings are for 

clinical practice, policy developments on 

cochlear implantation, and early intervention 

programs on cochlear implantations for 

prelingually deaf children. The results also 

emphasize the importance of early screening 

and diagnosis of hearing issues to ensure 

cochlear implantation before 12 months of 

age. Health professionals and family 

members must prioritize early referrals as 

well as streamline the surgical processes and 

diagnostic process to enhance the language 

and speech outcomes for prelingually deaf 

children. Moreover, implications are also 

associated with the continuation of language 

exposure and post-implementation support 

to maintain the progress of language and 

speech developments among children with 

hearing aids. Policy implications include 

promoting equitable access to cochlear 

implants and ensuring that long-term 

language and cognitive therapies are 

integrated into health and education systems, 

thus supporting children’s comprehensive 

development post-implantation. 

The findings of the current research study 

were observed to be comparable to the 

existing evidence base of the study topic. 

The importance of CIs in improving 

language development in children and 

speech intelligibility was observed to be one 

of the similarities between the existing 

knowledge body and the current research 

findings. As per the findings of Tamati et al. 

(2022), CI usage had profound effects on 

spoken language access as well as 

recognition of words among children with 

hearing issues. This finding was observed to 

be in alignment with the research results of 
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Dettman et al. (2016), which showed that 

children experienced better language 

outcomes when they were implanted during 

the first year of their life.  

Moreover, the negative correlation between 

age and effectiveness of CIs in enhancing 

speech intelligibility were reported by two 

other research studies (Hassanzadeh et al., 

2021 and Ajalloueyan et al., 2021). The 

results of these two research studies have 

opined on the fact that implantation at a very 

young age was correlated to the best 

language and speech development outcomes 

for longer terms. Furthermore, both the 

findings of the current research and previous 

research findings have shown the need for 

monitoring the progress after implantation 

and significance of continued intervention. 

According to the research results of Wie et 

al. (2020), receptive vocabulary and 

expressive grammar skills were enhanced 

during the initial years post-implementation. 

However, it was observed that the same 

decreased without continuous exposure to 

language after 5 years of the implantation. 

This finding was in alignment with Tamati et 

al. (2022)’s results. Furthermore, variability 

of outcomes was also associated with various 

factors such as cognitive development, 

device limitations, and socio-economic 

factors. These findings were like the results 

of Tamati et al. (2022).  

However, there are differences between the 

findings of the current research and the 

existing knowledge body. For example, the 

findings of the current research have 

highlighted the fact that language skills 

greatly improved when cochlear 

implantation was done at a very young age. 

Despite of this, the findings of Ajalloueyan 

et al. (2021) and Hassanzadeh et al. (2021) 

found that there was no specific difference in 

language scores between late and early 

implant groups. Although speech 

intelligibility was better in the early 

intervention groups, language scores 

(development) was not comparable between 

early and later intervention groups. 

Furthermore, it was observed that this 

specific discrepancy pointed to various 

differences on how language skills were 

measured across various studies. This is 

because of the fact that Hassanzadeh et al., 

(2021) carried out the analysis using the 

Persian version of the Intelligibility Context 

Scale, which was not similar to the scales 

used in other studies. Therefore, there was a 

chance of divergent outcomes between the 

findings of the current research and the 

previous research papers.  One of the striking 

differences was associated with the role of 

pragmatic skills. As per the research results 

of Ajalloueyen et al. (2021), no specific 

relationship between pragmatic skills and 

cochlear implantation age existed. This 

observation was contradictory to the findings 

of the current research study. In other words, 

it can be said that CIs effects in enhancing 

language and speech recognition and 

developments in children with hearing issues 

might not be affected by age. Moreover, 

another difference existed regarding the 

developmental factors that affected the 

progress of language and speech 

development among the CI users. Tamati et 

al. (2022) did not talk about any such factors 

as the focussed on the technological and 

clinical factors that affected the outcomes of 

cochlear implants.  On a summarising note, 

it can be said that both the results of the 

current research and the available evidence 

base agrees on the significance of early 

cochlear implantation for better speech and 

language outcomes and intelligibility. 

However, they differ on various language 

development aspects, mainly in the long-
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term influence of the implantation and 

pragmatic skills. Moreover, the variations 

can be attributed to the study design or the 

assessment tools used for the collection of 

data.  

The main strength of the systematic review 

was associated with its ability to gather, 

analyse and interpret data in a 

comprehensive manner. In addition, it has 

been observed that the study has provided a 

holistic understanding of the effect of 

auditory training programs on speech 

recognition in noise among children with 

hearing impairments. The use of thematic 

analysis further enhanced the quality of the 

outcomes as the objectives were specifically 

addressed in the research study. However, 

there were some limitations also. The main 

limitation was regarding the choice of 7 

papers for the purpose of a systematic 

review. This selection of small number of 

papers have reduced the external validity of 

the findings. In other words, data obtained 

from the current review cannot be 

generalised. Moreover, variability in the 

study design, interventions used, and 

participant populations might have resulted 

in heterogeneity. In other words, these 

weaknesses have the research made it 

challenging to synthesize the results in a 

coherent manner. Overall, publication bias 

might have skewed the results as studies with 

favourable outcomes were included in the 

research.  

CONCLUSION 

On a concluding note, it can be said that the 

thesis encapsulates the culmination of the 

research journey. The purpose of the current 

study was to review the speech and language 

development by exploring long-term 

outcomes of cochlear implantation in 

prelingually deaf children. A total of 7 

primary research studies were reviewed to 

analyse the effect of auditory training 

accompanied by cochlear implantation on 

speech and language recognition among 

children affected by hearing issues. The 

systematic review has met the objectives of 

the study by providing a comprehensive 

analysis of the long-term language and 

speech development outcomes among 

prelingually deaf children associated with 

CI. After the systemic evaluation was 

performed, the first objective of reviewing 

and evaluating long term speech 

development among hearing impaired 

children was completed. Considering the 

outcomes of the current research study, it is 

evident that CIs can improve speech and 

language perception and intelligibility 

among prelingually deaf children. Moreover, 

a specific threshold of age for the 

optimization of the language and speech 

development benefits for children was also 

found. The results have also revealed that 

long term benefits of CIs solidified the 

positive effect of CIs on speech 

development.  

 The second research objective was to 

assess the progress of children in language 

development on an over-time basis after 

cochlear implantation. Both the results of the 

current research and existing research papers 

on the same topic have shown that early 

cochlear implantation promotes language 

skills that include grammar, vocabulary, and 

speech intelligibility. However, challenges 

in maintaining skills such as expressive 

grammar and vocabulary performance were 

observed on a long-term basis. Furthermore, 

the research has revealed that CIs help in 

enhancing the process of language 

development among children with hearing 
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issues even after 3-4 years of the 

implantation. However, continuous training 

and language exposure after 6 years of 

implantation are needed to maintain the 

benefits obtained from CIs.   

 The third research objective was to 

analyse factors that influenced long term 

speech and variability in language outcomes 

that included the implementation age, 

duration of using CI, and the post 

implementation therapies. Out of all these 

factors, age at implementation was found to 

the most significant factor that influenced 

long term speech and language development 

in children with hearing disabilities. 

Moreover, continuous language support was 

needed to maintain language and speech 

developments made by the use of CIs. 

Factors including maternal education as well 

as socio-economic status were also needed to 

be addressed to enhance the beneficial 

effects of CIs on speech and language 

development.  

 As a final point, it can be stated that 

the research has successfully met all the 

objectives by reviewing the existing 

evidence pieces on language outcomes and 

long term speech outcomes among 

prelingually deaf children. The observations 

have shown the need for early intervention 

and continuous support to enhance the 

benefits obtained from the use of CI by 

children with hearing disabilities.  

REFERENCES 

Ajalloueyan, M., Aghaz, A., Mirdeharbab, 

A., Hasanalifard, M., & Saeedi, M. 

(2021). Long-term effects of 

cochlear implant on the pragmatic 

skills and speech intelligibility in 

Persian-speaking 

children. International Journal of 

Pediatrics, 9(7), 14033-14041.  

Alhassan, S. I. (2022). A qualitative inquiry 

into the experience of teachers of the 

deaf in Saudi Arabia (Doctoral 

dissertation, University of Warwick). 

http://webcat.warwick.ac.uk/record=

b3817395   

Athanasopoulos, M., Samara, P., & 

Athanasopoulos, I. (2024). A 

Journey to Hear: The Evolution of 

Cochlear Implants. Encyclopedia, 

4(1), 125-136. 

https://doi.org/10.3390/encyclopedia

4010011  

Bruwer, B. J. (2021). The implementation of 

a bilingual-bicultural literacy 

intervention programme for deaf 

learners in Namibia (Doctoral 

dissertation, University of the Free 

State). 

https://scholar.ufs.ac.za/items/acda0

334-30a7-4212-aac2-fd4bc3c129fd  

Calder, S. D., Claessen, M., Leitão, S., & 

Ebbels, S. (2021). Evaluating two 

different dose frequencies and 

cumulative intervention intensities to 

improve past tense production for 

early school‐aged children with 

developmental language disorder. 

International Journal of Language & 

Communication Disorders, 56(6), 

1278-

1295.https://doi.org/10.1111/1460-

6984.12667  

Carlyon, R. P., & Goehring, T. (2021). 

Cochlear implant research and 

development in the twenty-first 

century: a critical update. Journal of 

the Association for Research in 

Otolaryngology, 22(5), 481-508. 

http://webcat.warwick.ac.uk/record=b3817395
http://webcat.warwick.ac.uk/record=b3817395
https://doi.org/10.3390/encyclopedia4010011
https://doi.org/10.3390/encyclopedia4010011
https://scholar.ufs.ac.za/items/acda0334-30a7-4212-aac2-fd4bc3c129fd
https://scholar.ufs.ac.za/items/acda0334-30a7-4212-aac2-fd4bc3c129fd
https://doi.org/10.1111/1460-6984.12667
https://doi.org/10.1111/1460-6984.12667


-  RESEARCH ARTICLE 

 

Sherin Maliyekkal (2025). Long-term Outcomes of Cochlear Implantation in Prelingually Deaf Children - A Review of 

Speech and Language Development. SAERA - School of Advanced Education, Research and Accreditation.  

 

12 

https://link.springer.com/article/10.1

007/s10162-021-00811-5   

Dazert, S., Thomas, J. P., Loth, A., Zahnert, 

T., & Stöver, T. (2020). Cochlear 

implantation: Diagnosis, indications, 

and auditory rehabilitation results. 

Deutsches Ärzteblatt International, 

117(41), 690. 

https://doi.org/10.3238%2Farztebl.2

020.0690  

Debruyne, J. A., Janssen, A. M., & Brokx, J. 

P. (2020). Systematic review on late 

cochlear implantation in early-

deafened adults and adolescents: 

clinical effectiveness. Ear and 

hearing, 41(6), 1417-1430. DOI: 

10.1097/AUD.0000000000000884   

DeFreese, A., Camarata, S., Sunderhaus, L., 

Holder, J., Berg, K., Lighterink, M., 

& Gifford, R. (2024). The impact of 

spectral and temporal processing on 

speech recognition in children with 

cochlear implants. Scientific Reports, 

14(1), 14094. 

https://www.nature.com/articles/s41

598-024-63932-w   

Dettman, S. J., Dowell, R. C., Choo, D., 

Arnott, W., Abrahams, Y., Davis, A., 

... & Briggs, R. J. (2016). Long-term 

communication outcomes for 

children receiving cochlear implants 

younger than 12 months: A 

multicenter study. Otology & 

Neurotology, 37(2), e82-e95. 

https://journals.lww.com/otology-

neurotology/fulltext/2016/02000/lon

g_term_communication_outcomes_f

or_children.27.aspx 

EL Hayek, R. (2024). Auditory Training and 

Cochlear Implants. ScienceOpen 

Preprints. 

https://www.scienceopen.com/hoste

d-

document?doi=10.14293/PR2199.00

0953.v1   

Garavito, G. A. A., Moniz, T., Mansilla, C., 

Iqbal, S., Dobrogowska, R., Bennin, 

F., ... & Vindrola-Padros, C. (2024). 

Activities used by evidence networks 

to promote evidence-informed 

decision-making in the health sector–

a rapid evidence review. BMC Health 

Services Research, 24(1), 261. 

https://link.springer.com/article/10.1

186/s12913-024-10744-3   

Glyde, H., Cameron, S., Dillon, H., & 

Hickson, L. (2014). Remediation of 

spatial processing deficits in hearing-

impaired children and 

adults. Journal of the American 

Academy of Audiology, 25(6), 549-

561. https://www.thieme-

connect.com/products/ejournals/abst

ract/10.3766/jaaa.25.6.5 

Gusenbauer, M., & Haddaway, N. R. (2020). 

Which academic search systems are 

suitable for systematic reviews or 

meta‐analyses? Evaluating retrieval 

qualities of Google Scholar, 

PubMed, and 26 other resources. 

Research synthesis methods, 11(2), 

181-217. 

https://doi.org/10.1002/jrsm.1378   

Hassanzadeh, S., Ajalloueyan, M., 

Mirdeharbab, A., Arjmandnia, A. A., 

Hasanalifard, M., Saeedi, M., & 

Aghaz, A. (2021). Long-term effects 

of cochlear implantation on language 

skills-and speech intelligibility in 

early-implanted versus late 

implanted deaf 

children. International Journal of 

https://link.springer.com/article/10.1007/s10162-021-00811-5
https://link.springer.com/article/10.1007/s10162-021-00811-5
https://doi.org/10.3238%2Farztebl.2020.0690
https://doi.org/10.3238%2Farztebl.2020.0690
https://www.nature.com/articles/s41598-024-63932-w
https://www.nature.com/articles/s41598-024-63932-w
https://www.scienceopen.com/hosted-document?doi=10.14293/PR2199.000953.v1
https://www.scienceopen.com/hosted-document?doi=10.14293/PR2199.000953.v1
https://www.scienceopen.com/hosted-document?doi=10.14293/PR2199.000953.v1
https://www.scienceopen.com/hosted-document?doi=10.14293/PR2199.000953.v1
https://link.springer.com/article/10.1186/s12913-024-10744-3
https://link.springer.com/article/10.1186/s12913-024-10744-3
https://www.thieme-connect.com/products/ejournals/abstract/10.3766/jaaa.25.6.5
https://www.thieme-connect.com/products/ejournals/abstract/10.3766/jaaa.25.6.5
https://www.thieme-connect.com/products/ejournals/abstract/10.3766/jaaa.25.6.5
https://doi.org/10.1002/jrsm.1378


-  RESEARCH ARTICLE 

 

Sherin Maliyekkal (2025). Long-term Outcomes of Cochlear Implantation in Prelingually Deaf Children - A Review of 

Speech and Language Development. SAERA - School of Advanced Education, Research and Accreditation.  

 

13 

Pediatrics-Mashhad, 9(10), 14663-

14671. 

http://eprints.bmsu.ac.ir/9922/ 

Jiam, N. T., & Limb, C. (2020). Music 

perception and training for pediatric 

cochlear implant users. Expert 

review of medical devices, 17(11), 

1193-1206. 

https://doi.org/10.1080/17434440.20

20.1841628  

Krysztofiak, M., & Pluta, A. (2021). Journal 

of Hearing Science, 11(2), 9-18. 

https://doi.org/10.17430/JHS.2021.1

1.2.1   

Lim, W. M., Kumar, S., & Ali, F. (2022). 

Advancing knowledge through 

literature reviews:‘what’,‘why’, and 

‘how to contribute’. The Service 

Industries Journal, 42(7-8), 481-513. 

https://doi.org/10.1080/02642069.20

22.2047941   

Luchini, C., Veronese, N., Nottegar, A., 

Shin, J. I., Gentile, G., Granziol, U., 

... & Solmi, M. (2021). Assessing the 

quality of studies in meta‐research: 

Review/guidelines on the most 

important quality assessment tools. 

Pharmaceutical statistics, 20(1), 

185-195. 

https://doi.org/10.1002/pst.2068   

Mishra, S. K., Boddupally, S. P., & Rayapati, 

D. (2015). Auditory learning in 

children with cochlear 

implants. Journal of Speech, 

Language, and Hearing 

Research, 58(3), 1052-1060. 

https://pubs.asha.org/doi/abs/10.104

4/2015_JSLHR-H-14-0340 

Montag, J. L., AuBuchon, A. M., Pisoni, D. 

B., & Kronenberger, W. G. (2014). 

Speech intelligibility in deaf children 

after long-term cochlear implant 

use. Journal of speech, language, 

and hearing research, 57(6), 2332-

2343. 

https://pubs.asha.org/doi/abs/10.104

4/2014_JSLHR-H-14-0190 

Myhrum, M., Strøm-Roum, H., Heldahl, M. 

G., Rødvik, A. K., Eksveen, B., 

Landsvik, B., ... & Tvete, O. E. 

(2017). Sequential bilateral cochlear 

implantation in children: outcome of 

the second implant and long-term 

use. Ear and Hearing, 38(3), 301-

313. https://journals.lww.com/ear-

hearing/abstract/2017/05000/sequent

ial_bilateral_cochlear_implantation_

in.4.aspx 

Page, M. J., McKenzie, J. E., Bossuyt, P. M., 

Boutron, I., Hoffmann, T. C., 

Mulrow, C. D., ... & Moher, D. 

(2021). The PRISMA 2020 

statement: an updated guideline for 

reporting systematic reviews.  BMJ, 

372. https://doi.org/10.1136/bmj.n71   

Pattisapu, P., Lindquist, N. R., Appelbaum, 

E. N., Silva, R. C., Vrabec, J. T., & 

Sweeney, A. D. (2020). A systematic 

review of cochlear implant outcomes 

in prelingually-deafened, late-

implanted patients. Otology & 

Neurotology, 41(4), 444-451. DOI: 

10.1097/MAO.0000000000002555   

Peel, K. L. (2020). A beginner’s guide to 

applied educational research using 

thematic analysis. Practical 

Assessment Research and 

Evaluation, 25(1). 

https://doi.org/10.7275/ryr5-k983  

Purssell, E., & McCrae, N. (2020). How to 

perform a systematic literature 

https://doi.org/10.1080/17434440.2020.1841628
https://doi.org/10.1080/17434440.2020.1841628
https://doi.org/10.17430/JHS.2021.11.2.1
https://doi.org/10.17430/JHS.2021.11.2.1
https://doi.org/10.1080/02642069.2022.2047941
https://doi.org/10.1080/02642069.2022.2047941
https://doi.org/10.1002/pst.2068
https://pubs.asha.org/doi/abs/10.1044/2015_JSLHR-H-14-0340
https://pubs.asha.org/doi/abs/10.1044/2015_JSLHR-H-14-0340
https://doi.org/10.1136/bmj.n71
https://doi.org/10.7275/ryr5-k983


-  RESEARCH ARTICLE 

 

Sherin Maliyekkal (2025). Long-term Outcomes of Cochlear Implantation in Prelingually Deaf Children - A Review of 

Speech and Language Development. SAERA - School of Advanced Education, Research and Accreditation.  

 

14 

review: a guide for healthcare 

researchers, practitioners and 

students. Springer Nature. 

https://link.springer.com/book/10.10

07/978-3-030-49672-2   

Ramos-Macías, Á., Borkoski-Barreiro, S., 

Falcón-González, J. C., & Plasencia, 

D. P. (2014). Results in cochlear 

implanted children before 5 years of 

age. A long term follow 

up. International Journal of 

Pediatric 

Otorhinolaryngology, 78(12), 2183-

2189. 

https://www.sciencedirect.com/scien

ce/article/abs/pii/S01655876140056

18 

Rauch, A. K., Arndt, S., Aschendorff, A., 

Beck, R., Speck, I., Ketterer, M. C., 

... & Hassepass, F. (2021). Long-

term results of cochlear implantation 

in children with congenital single-

sided deafness. European Archives 

of Oto-Rhino-Laryngology, 278, 

3245-3255. 

https://link.springer.com/article/10.1

007/s00405-020-06409-6 

Sabia, L. (2020). Deep pockets: Exploring 

the investment decisional process of 

the crowdinvestor (Doctoral 

dissertation, University of 

Worcester). 

https://eprints.worc.ac.uk/id/eprint/1

1325  

Sayers, E. W., Bolton, E. E., Brister, J. R., 

Canese, K., Chan, J., Comeau, D. C., 

... & Sherry, S. T. (2023). Database 

resources of the National Center for 

Biotechnology Information in 2023. 

Nucleic acids research, 51(D1), D29. 

https://doi.org/10.1093%2Fnar%2Fg

kac1032    

Talebi, H., Moossavi, A., Lotfi, Y., & 

Faghihzadeh, S. (2015). Effects of 

vowel auditory training on 

concurrent speech segregation in 

hearing impaired children. Annals of 

Otology, Rhinology & 

Laryngology, 124(1), 13-20. 

https://journals.sagepub.com/doi/abs

/10.1177/0003489414540604 

Tamati, T. N., Pisoni, D. B., & Moberly, A. 

C. (2022). Speech and language 

outcomes in adults and children with 

cochlear implants. Annual Review of 

Linguistics, 8(1), 299-319. 

https://www.annualreviews.org/cont

ent/journals/10.1146/annurev-

linguistics-031220-011554 

Tye-Murray, N., Spehar, B., Sommers, M., 

Mauzé, E., Barcroft, J., & Grantham, 

H. (2022). Teaching children with 

hearing loss to recognize speech: 

Gains made with computer-based 

auditory and/or speechreading 

training. Ear and hearing, 43(1), 

181-191. 

https://journals.lww.com/ear-

hearing/fulltext/2022/01000/Teachin

g_Children_With_Hearing_Loss_to

_Recognize.17.aspx 

Wakil, N., Fitzpatrick, E. M., Olds, J., 

Schramm, D., & Whittingham, J. 

(2014). Long-term outcome after 

cochlear implantation in children 

with additional developmental 

disabilities. International Journal of 

Audiology, 53(9), 587-594. 

https://www.tandfonline.com/doi/ab

s/10.3109/14992027.2014.905716 

https://link.springer.com/book/10.1007/978-3-030-49672-2
https://link.springer.com/book/10.1007/978-3-030-49672-2
https://eprints.worc.ac.uk/id/eprint/11325
https://eprints.worc.ac.uk/id/eprint/11325
https://doi.org/10.1093%2Fnar%2Fgkac1032
https://doi.org/10.1093%2Fnar%2Fgkac1032
https://journals.sagepub.com/doi/abs/10.1177/0003489414540604
https://journals.sagepub.com/doi/abs/10.1177/0003489414540604
https://journals.lww.com/ear-hearing/fulltext/2022/01000/Teaching_Children_With_Hearing_Loss_to_Recognize.17.aspx
https://journals.lww.com/ear-hearing/fulltext/2022/01000/Teaching_Children_With_Hearing_Loss_to_Recognize.17.aspx
https://journals.lww.com/ear-hearing/fulltext/2022/01000/Teaching_Children_With_Hearing_Loss_to_Recognize.17.aspx
https://journals.lww.com/ear-hearing/fulltext/2022/01000/Teaching_Children_With_Hearing_Loss_to_Recognize.17.aspx


-  RESEARCH ARTICLE 

 

Sherin Maliyekkal (2025). Long-term Outcomes of Cochlear Implantation in Prelingually Deaf Children - A Review of 

Speech and Language Development. SAERA - School of Advanced Education, Research and Accreditation.  

 

15 

Wie, O. B., von Koss Torkildsen, J., 

Schauber, S., Busch, T., & Litovsky, 

R. (2020). Long-term language 

development in children with early 

simultaneous bilateral cochlear 

implants. Ear and hearing, 41(5), 

1294-1305. 

https://journals.lww.com/ear-

hearing/fulltext/2020/09000/Long_T

erm_Language_Development_in_C

hildren_With.22.aspx 

Wolfe, J., Duke, M., Schafer, E., Jones, C., 

& Rakita, L. (2017). Evaluation of 

adaptive noise management 

technologies for school-age children 

with hearing loss. Journal of the 

American Academy of 

Audiology, 28(5), 415-435. 

https://www.thieme-

connect.com/products/ejournals/abst

ract/10.3766/jaaa.16015 

Zhang, M., Bao, Y., Lang, Y., Fu, S., 

Kimber, M., Levine, M., & Xie, F. 

(2022). What is value in health and 

healthcare? A systematic literature 

review of value assessment 

frameworks. Value in health, 25(2), 

302-317. 

https://doi.org/10.1016/j.jval.2021.0

7.005 

 

https://www.thieme-connect.com/products/ejournals/abstract/10.3766/jaaa.16015
https://www.thieme-connect.com/products/ejournals/abstract/10.3766/jaaa.16015
https://www.thieme-connect.com/products/ejournals/abstract/10.3766/jaaa.16015
https://doi.org/10.1016/j.jval.2021.07.005
https://doi.org/10.1016/j.jval.2021.07.005


-  RESEARCH ARTICLE 

 

Sherin Maliyekkal (2025). Long-term Outcomes of Cochlear Implantation in Prelingually Deaf Children - A Review of 

Speech and Language Development. SAERA - School of Advanced Education, Research and Accreditation.  

 

16 

Table 1. 

Data extraction table 

 

Slot 

number 

Aim  Participants Intervention  Design Outcomes Findings Conclusion 

1 To analyze 

the influence 

of cochlear 
implantation 

age on 
speech 

perception, 

language and 
speech 

production 

outcomes 
among 

children with 

cochlear 
implants. 

403 children 

with 

congenital 
bilateral 

severe to 
profound 

hearing 

impairments. 

Cochlear 

implants 

Cohort study Speech 

perception, 

sentence 
understanding, 

open-set words 

Age at implant 

had a significant 

effect on the 
influence of  

cochlear 
implantation on 

speech outcomes. 

Language 
standard scores, 

open set speech 

perception and 
understandings 

were higher for 

children who had 
implantations 

when they were 

12 months or  
younger. 

The results 

support the 

fact that 
cochlear 

implants can 
be implanted 

among 

children when 
they are 12 

months or 

younger to 
optimize 

speech and 

language 
perceptions.  

2 To analyze 

the effect of 

combination 
of early and 

simultaneous 

bilateral 
cochlear 

implants 

(CIs) on the 
trajectories 

of language 
development 

and 

outcomes 
among 

children with 

hearing 
impairments. 

21 

Norwegian 

children 

CIs Longitudinal 

case control 

research study 
design 

Language 

skills, 

vocabulary, 
Grammar 

During the first 4 

years after 

implantation, 
children language 

performance in 

the CI group were 
similar to the 

healthy group. 

However, skills 
like receptive 

vocabulary and 
expressive 

grammar were 

enhanced in the 
healthy group 

than the CI group 

after 5 years of the 
implantation. 

Therefore a need 

of long term 
language 

intervention was 

highlighted by the 
research to 

increase chances 

of continued 
language 

development 

among children.  

Language 

outcomes after 

cochlear 
implantation 

after 6 years 

were 
associated 

with speech 

recognition 
skills, 

maternal 
education, and 

age at 

implantation.  

3 To analyse 
the long term 

speech 

intelligibility 
outcomes 

among 

prelingually 
deaf children 

with 

63 children 
with 

cochlear 

implants 
before age 7. 

CIs Case control 
research study 

design 

Speech 
intelligibility 

CI users who 
utilised CIs for a 

longer period of 

time have shown 
poorer scores of 

speech 

intelligibility. 
Moreover, the 

reason was 

Many factors 
are associated 

with 

differences in 
language 

outcomes 

between 
individuals 

with hearing 
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cochlear 

implants. 

regarding the 

wearing out of the 
implant with time. 

Amount of spoken 

language 
experience was 

also associated 

with the language 
outcomes of 

children with 

cochlear implants.  

issues and 

normal 
hearing 

individuals.  

4 To assess the 

hearing 

threshold as 
well as 

language 

based 

outcomes of 

cochlear 

implanted 
children. 

57 children 

between 10 

months to  5 
years of age 

CIs Observational, 

descriptive, 

transversal 
study 

Recognition of 

disyllabic and 

sentences with 
and without 

noise 

Children who 

have been 

implanted with 
CIs while they 

were below 2 

years of age had 

better outcomes in 

disyllabic and 

sentences with 
and without noise. 

Moreover, 

disyllabic test 
with noise has 

also shown better 

outcomes for 
children who were 

implanted with 

CIs before 2 years 
of age. However, 

children 

implanted with 
CIs after 2 years 

of age did not 

reach the same 

levels of 

performance in 

terms of speech 
recognition like 

the other group.  

Children 

affected by 

pre-lingual 
deafness with 

CIs implanted 

before 2 years 

of age had 

more benefits 

in terms of 
linguistic 

competence 

and language 
development. 

In other 

words, the 
audiology 

results are 

better for 
children with 

implantations 

under 2 years 
of age. 

5 To analyze 
the long term 

benefits of 

cochlear 
implantation 

among 

children with 
hearing 

disabilities. 

21 children 
with 

complex 

disabilities  

CIs Retrospective 
cohort 

research 

Open set 
speech 

recognition 

abilities 

The long term 
speech outcomes 

were dependent 

on the 
developmental 

status of children. 

In other words, 
children with 

developmental 

delay showed no 
open set speech 

recognition 

abilities. 
However, 

children with no 

developmental 
delay have shown 

high open set 

scores. 
Furthermore, 38% 

of children were 

found to 
discontinue their 

usage of CIs after 

being diagnosed 

Long term 
speech 

recognition 

outcomes 
were lined to 

complex 

developmental 
issues of 

children. 

Thus, 
developmental 

status of 

children and 
its knowledge 

among 

families is 
essential 

before 

deciding on 
whether to get 

an implant for 

their children 
or not.  
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with 

developmental 
delay and other 

disabilities.  

6 To analyse 

the long term 
results of 

cochlear 

implantation 
among 

children 
affected by 

single sided 

eafness.  

11 children 

with 
congenital 

single sided 

deafness 
(SSD).  

CIs Retrospective 

study design 

Speech 

discrimination, 
Speech, 

Spatial, and 

Qualities scale 
(SSQ), and 

Categories of 
Auditory 

Performance 

(CAP) score. 

Children who 

were below 2 
years during the 

CI surgery 

experienced the 
highest benefits in 

terms of speech 
discrimination. 

Moreover, 

children above 4 
years during the 

surgery improved 

partially 

considering the 

subjective 

audiological 
measurements. 

However, 

children who were 
above 5 years 

during the 

surgery, did not 
show any much 

improvement in 

long term speech 
recognition.  

Age was a 

critical factor 
for the 

maximum 

effectiveness 
of CI surgery 

in enhancing 
long term 

speech 

discrimination 
among 

children with 

hearing 

impairments.  

7 To assess 

long term 

speech 
perception 

outcomes of 

second side 

cochlear 

implants and 
first side 

cochlear 

implants 
among 

children.  

160 

participants 

who 
received 

cochlear 

implants 

during their 

childhood.  

CIs Retrospective 

cohort study 

design 

Speech 

perception, 

and speech 
recognition in 

noise. 

First side implants 

have shown 28% 

higher speech 
perception than 

second side 

implants among 

children with little 

or no oral 
language skills 

before 

implantation. 
However, longer 

interimplant 

interval were 
observed to be 

ineffective in 

enhancing speech 
perception among 

children. Thus, 

there was a high 
risk of not using 

second side 

cochlear implant 
among children 

for cases where 

long term implant 
failed to promote 

better speech 

perceptions. 

Increased 

interimplant 

intervals were 
not associated 

with better 

speech 

perception 

results.  

 

 

 

 


