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Introduction 
 
Hearing loss is the most common sensory disorder 
affecting 5% of the world's population (1,2) and 
means the decrease in an individual’s ability to hear 
environmental sounds because of damage to the 
outer, middle, inner ear, and acoustic nerve (3). 
Hearing loss is classified as mild (26-40 dB), 

moderate (41-60 dB), severe (61-80 dB), profound 
(81 dB and above) (4). Hearing losses occur in var-
ious forms as sensorineural, conductive, age-re-
lated, and mixed (5). CIT is employed to restore 
auditory stimulation in selected patients who have 
advanced sensorineural hearing loss (6). CIT is the 
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Background: We aimed to systematically examine the effects of Cochlear Implant Treatment (CIT) on quality 
of life and costs and to raise awareness of its economic and clinical value. 
Methods: A systematic scan was conducted for relevant published studies over Google Scholar, PubMed, Sci-
enceDirect, Springer Link, and Web of Science electronic databases. The search covered studies published be-
tween January 2009 and December 2024. Literature search and data extraction were conducted by two researchers 
and the Drummond Checklist was used to assess the risk of bias and applicability of the included literature. The 
study was conducted following the PRISMA-2020 guidelines. 
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most of them were conducted in 2021, children were the most preferred sample group, and these studies focused 
on unilateral Cochlear Implant Treatment. The lowest quality of life value was 0.452 and the highest was 0.93. 
Cost-effectiveness analyses were used in the studies to determine the cost-effectiveness of cochlear implants, and 
the Markov Model was preferred. The Incremental Cost-Effectiveness Ratio (ICER) was employed as the out-
come measure highly cost-effective in lower-income settings such as Taiwan, while higher ICER values were 
observed in high-income countries such as the USA.   
Conclusion: Cochlear implant treatment improves quality of life and is generally cost-effective for both children 
and adults, as supported by the majority of studies. 
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surgical placement of an implant in the ear. With 
the implant within the ear, the sound is received 
by the microphone and then sent to the speech 
processor, which processes it and converts it into 
electrical signals (7).  
The primary aim of CIT is to develop auditory 
skills. The most important criterion for this aim is 
the age of implant application. The most appropri-
ate period for in children is between the ages of 2 
and 4, and it is stated that more effective results 
are obtained compared to adults (8). The treat-
ments aim to provide the best benefit to the soci-
ety and the patient. Based on this purpose, deci-
sions must be made regarding the benefits and 
costs of health technologies. Making the most ap-
propriate decision is important for people receiv-
ing health services (9). Economic evaluation meth-
ods are used to compare treatment options in the 
evaluation of healthcare technologies. Among 
these, Cost-Effectiveness Analysis and Cost-Util-
ity Analysis, which allow comparing the costs of 
achieving certain non-monetary goals (e.g. lives 
saved, etc.), come to the fore (10). 
The ICER, employed in making cost-effectiveness 
analysis calculations and is calculated by dividing 
the cost difference between two treatments by the 
difference between the effects of the treatments. 
If a treatment is more effective and less costly, this 
treatment method is chosen (10). CIT is an im-
portant option for individuals with hearing loss to 
regain or improve their hearing ability. The cost-
effectiveness of this treatment requires study and 
evaluation.  
 
Purpose and Importance of the Study 
The evaluation of the cost-effectiveness of the 
treatment methods is important in terms of the 
benefits it provides to society and the healthcare 
system. In this context, the results of the present 
study will contribute to the more effective use of 
resources allocated to healthcare services as a 
guide for those working in both health economics 
and public healthcare. In this context, the aim was 
to systematically review the effects of CIT on qual-
ity of life and costs in both children and adults and 
raise awareness. 
 

Materials and Methods 
 
A systematic review is a comprehensive synthesis 
of previous studies conducted with similar meth-
ods (11). The study was conducted following the 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA-2020) Guide. The 
adoption of the PRISMA 2020 Guide in studies 
ensures that systematic reviews are reported more 
transparently, completely, and accurately (12). 
PROSPERO is a system where the international 
registration number is obtained for systematic re-
views. This number also allows the subsequent use 
of the review and monitoring its effects (13). Be-
fore starting the study, the registration number of 
CRD420250654074 was obtained on PROS-
PERO.  
The study question was determined based on PI-
COS. A study question must clearly define the Par-
ticipants (P: Population), Interventions (I: Inter-
ventions), Comparison groups (C: Comparisons), 
Outcomes (O: Outcomes), and Study designs (S: 
Study designs) (Table 1). These components of the 
study question are briefly called PICOS.  
 
Study questions 
✔ What are the effects of CIT quality of life? 
✔ What are the cost-effectiveness results of 

CIT for people with hearing loss? 
 

Study Strategy 
The use of various databases to collect the neces-
sary data strengthens the study (14). In this con-
text, a review was conducted on 4 different data-
bases (Google Scholar, PubMed, ScienceDirect, 
and Springer Link). The databases used were pre-
ferred because they allow full text and open access. 
The search covered studies published between 
January 2009 and December 2024. The keywords 
used were (“Hearing loss” AND “cochlear” AND 
“cost-effectiveness” AND “Markov” AND 
“QALY”). For this reason, the study was con-
ducted with studies accessed with these English 
keywords. In this context, inclusion and exclusion 
criteria were determined. 
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Inclusion Criteria: People with hearing loss, 
cochlear implant treatment, hearing aid treatment, 
original research articles, cost-effectiveness and 
cost-utility analyses that used decision models 

Exclusion Criteria: People without hearing loss, 
interventions not related to hearing loss, no data 
in the review, editorials, systematic reviews, case 
reports, letters, commentaries, trial-based analyses 
that did not use decision models. 

 
Table 1: Formulation of the Study Question and Determination of the Keywords 

 
PICOS 
 

Definition / description 
 

Keywords 
 

Population  People with Hearing Loss “Sensorineural hearing loss”, 
“hearing loss” 

Interventions Cochlear implantation “cochlear”, “cochlear implan-
tation” 

Comparison Hearing aid or no treatment “Hearing aid”, "no interven-
tion" 

Outcome  Cost-effectiveness, QALY, DALY “cost-effectiveness”, “QALY”, 
“ICER” “DALY” 

Study Types  Original research articles 
Cost-effectiveness and cost-utility 
analyses that used decision models 

 

“cost-effectiveness analysis”, 
“decision analytic model” 

 
Quality Assessment 
In this context, the quality assessment of the stud-
ies was made by taking into account the quality as-
sessment list presented by Drummond & Jeffer-
son (15). Drummond Checklist consists of items 
such as study questions, definition of interven-
tions, study design, determination of costs and 
outcomes, measurement of outcomes, evaluation 
of outcomes, discount rates, sensitivity analyses, 
budget impact analyses, discussion of results in the 
context of policy relevance and existing literature 
(16). 
The quality assessment of studies is made by scor-
ing them as poor (1-3 points), moderate (4-7 
points), and good (8-10 points) in terms of eco-
nomic evaluation. As a result of the assessment, 
studies with moderate or good scores were in-
cluded in the study (16). Studies that failed to meet 
minimum quality thresholds (i.e., scoring below 4) 
were excluded. Additionally, efforts were made to 
minimize selection bias by applying clearly defined 
inclusion and exclusion criteria during the litera-
ture screening process. The quality assessment of 

the included studies, conducted using the Drum-
mond Checklist by two independent reviewers 
(D1 and D2), is presented in Appendix 1(Not pub-
lished). The consistency between the two review-
ers was analyzed using Cohen’s Kappa statistic. 
The results generally indicate a high level of agree-
ment between the reviewers. Kappa values ranged 
from 0.79 to 1.00, indicating a level of agreement 
from “good” to “excellent.” These findings 
demonstrate that the assessment process was reli-
able and consistent, thereby supporting that the 
quality evaluations of the studies are based on a 
solid foundation. 
 
Results 
 
A total of 439 records were identified through da-
tabase searching. As a result, 11 studies were in-
cluded in the final review.  
The PRISMA 2020 flow diagram is shown in Fig. 
1 (12).  
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Fig. 1: Flowchart of the Study 

 
When Table 2 is examined, the year with the most 
publications was 2021. The group with the most 
studies was children (6 studies). The sample group 
was selected as children under 1 year old, under 18 
years old. Adults over the age of 18 are also in-
cluded. The studies in Table 3 compare various 

alternative treatment methods. Most commonly, 
unilateral cochlear implant and hearing aid treat-
ments are compared, while some studies also ex-
amine bilateral implant treatments and no inter-
vention. This variety allows for a comprehensive 
evaluation of treatment options.  
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Table 2: General Information on Studies 
 

Reference No.  Yıl Work-
ing 
Group 

Number 
of Partic-
ipants 

Coun-
try 

Alternative-1 Alterna-
tive-2 

Alternative-
3 

(17) 2019 Child <18 yaş Singa-
pore 

* Simultaneous 
and Sequential 
Cochlear Im-
plant Treatment 

* Hearing 
Aid Treat-
ment 

* No hearing 
aid 

(18) 2022 Adult 259 The 
UK 

* Unilateral 
Cochlear Im-
plant Treatment 

* Hearing 
Aid Treat-
ment 
 

* No hearing 
aid 

(19) 2021 Adult 91 USA * Unilateral 
Cochlear Im-
plant Treatment 

* No Inter-
vention 

- 

(20) 2020 Child 403 Tai-
wan 

* Cochlear Im-
plant Treatment 

* Bilateral 
Hearing 
Aid Treat-
ment 

- 

(21) 2016 Adult Over 18 
years old 

Aus-
tralia 

* Unilateral 
Cochlear Im-
plant Treatment 

* Sequential 
Bilateral 
Cochlear 
Implant 
Treatment 

 
 

(22) 2021 Adult 40 Swe-
den 

* Unilateral 
Cochlear Im-
plant Treatment 

* Hearing 
Aid Treat-
ment 

- 

(23) 2019 Adult 100 Swit-
zer-
land 

* Unilateral and 
Sequential 
Cochlear Im-
plant Treatment 

* Hearing 
Aid Treat-
ment 

- 

(24) 2017 Child 29 China * Unilateral 
Cochlear Im-
plant Treatment 

* Hearing 
Aid Treat-
ment 

* No hearing 
aid 

(25) 2017 Child 1 year old 
group 

Spain * Unilateral 
Cochlear Im-
plant Treatment 

* Simulta-
neous Bilat-
eral Coch-
lear Im-
plant Treat-
ment 

- 

(26) 2015 Child 121 Nica-
ragua 

* Cochlear Im-
plant Treatment 

* Hearing 
Aid Treat-
ment 

- 

(27) 2010 Child 180 The 
UK 

* Unilateral 
Cochlear Im-
plant Treatment 

* Bilateral 
Cochlear 
Implant 
Treatment 

- 
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Fig. 2: Distribution of the number of studies according to countries 

 
When Fig. 2 is examined, the included studies were 
conducted in various countries. Notably, only two 
studies were carried out in the United Kingdom, 
while the others originated from countries such as 
the United States, Sweden, Switzerland, Australia, 
Singapore, Taiwan, China, Spain, and Nicaragua. 
This indicates that research on the cost-effective-
ness of cochlear implant therapy is being con-
ducted on a global scale. 
Most studies applied cost-effectiveness or cost-be-
nefit analysis, predominantly using decision-analy-
tic models, with discount rates ranging from 0% 
to 5%, most commonly 3%. The healthcare sys-
tem perspective was the most frequently adopted 
approach, although several studies did not expli-
citly report an analytical perspective. Quality-of-
life outcomes were primarily measured using 
QALY, while incremental benefits were reported 
in a limited number of studies.  In addition, one 
study reported outcomes using DALY, particu-
larly in a low-income setting, indicating that coch-
lear implantation can also be a cost-effective inter-
vention when disease burden–based measures are 

applied. Across the included studies, quality-of-life 
gains associated with CIT were consistently posi-
tive, ranging from 0.452 to 0.93, indicating subs-
tantial health benefits following implantation.  
The ICER demonstrated considerable variation 
across countries. CIT was shown to be highly cost-
effective in low- and middle-income settings, such 
as Taiwan (429 USD per QALY) and China (3,714 
USD per QALY), whereas higher ICER values 
were reported in high-income countries, including 
the United States (45,992 USD per QALY) and 
Singapore (42,382–57,190 USD per QALY). 
These differences reflect variations in healthcare 
system structures, cost components, and econo-
mic conditions. 
Age-specific analyses indicated that CIT remains 
cost-effective even in older age groups, particu-
larly among women, which was attributed to lon-
ger life expectancy. Overall, despite heterogeneity 
in methodologies, perspectives, and discount ra-
tes, all studies concluded that cochlear implant tre-
atment is a cost-effective intervention, supporting 
its value in both pediatric and adult populations. 
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Table 3: Data from included studies 
 

Refer-
ence 
No. . 

Perspec-
tive 

Quality of Life Outcomes* 
(ICER) 

 

Conclusion 

(17) Singapore 
Healthcare 
Perspective 

1 year: 0.066 
2–3 years: 0.212 
4–54 years: 0.232 
55–64 years old: 

0.227 
65–69 years old: 

0.223 
70–74 years old:0.211 

75–79 years old: 
0.195 

80–84 years old: 
0.167 

42,382 $ per QALY gained for simultaneous bi-
lateral Cochlear Implant Treatment 

57,190 $ per QALY gained for Unilateral Coch-
lear Implant Treatment and Sequential Bilateral 

Cochlear Implant Treatment 
 

It was concluded that patients receiv-
ing Cochlear Implant Treatment expe-
rienced more QALYs but with higher 

costs. 

(18) NHS per-
spective 

0.494 16,592 $ per QALY gained Cochlear Implant Treatment has a 
93% chance of being cost-effective. 

(19) - 0.80 45,992 $ per QALY gained Cochlear Implant Treatment is cost-ef-
fective for women up to age 86 and for 

men up to age 84. 
(20) Taiwan’s 

NHI Pro-
gram Per-
spective 

+0.232 (incremental 
benefit) 

429 $ per QALY gained Cost-effective for deaf children. 

(21) Australian 
Healthcare 
Perspective 

0.765 7,592 $ per QALY gained Cochlear Implant Treatment is cost-ef-
fective. 

(22) Swedish 
Healthcare 
Perspective 

0.452 14,709 $ per QALY gained Cochlear Implant Treatment is cost-ef-
fective. 

(23) - +0.28 (incremental 
benefit) 

41,185 $ per QALY gained Cost-effective up to very old ages (91 
years for women and 89 years for men) 

(24) - 0.50-0.61 3,714 $ per QALY gained Cost-effective for children. 

(25) Spanish 
Public 

Healthcare 
System 

Perspective 

+0.10 14,141 $ per QALY gained Cochlear Implant Treatment is cost-ef-
fective. 

(26) - +0.22–0.43 5529 $ per DALY gained Cochlear Implant Treatment is cost-ef-
fective. 

(27) - 0.93 30,233 $ per QALY gained Cochlear Implant Treatment is cost-ef-
fective. 

 
Discussion 
 
Although children were generally preferred as the 
study group, it was found that studies on adults 
increased in recent years. This was associated with 
increasing hearing loss because of age. Studies 

focused on Unilateral CIT. Cost-utility and Cost-
Effectiveness Analysis Methods were preferred to 
calculate the cost-effectiveness of CIT. The Mar-
kov Model was preferred the most in studies. The 
discount rate was generally preferred as 3% and 
the period was selected as lifelong. Studies took 
the reimbursement institutions of countries as a 
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perspective. There were 5 studies that did not 
specify any perspective. 
More than 80% of people who had hearing loss 
lived in low- and middle-income countries (28). 
Although hearing loss is very common in low- and 
middle-income countries, it was found that the 
studies examined were generally conducted in de-
veloped countries.  
Better hearing improved individuals’ quality of life, 
ability to communicate verbally, and ability to 
function independently. They felt less lonely and 
less hindered by their hearing loss (29). In another 
study, it was found that although cochlear im-
plants can improve hearing-related quality of life, 
there was no improvement in the psychosocial ef-
fects of hearing loss (30). Although the use of 
cochlear implants significantly reduced patients’ 
tinnitus-related hearing loss, the quality of life and 
psychological status of these patients did not show 
a significant improvement after 6 months of coch-
lear implant use (31). 
A total of nine studies published between 2012 
and June 2023 were included. The findings indica-
ted that most cost analyses were conducted in 
Northern Europe, primarily focused on unilateral 
cochlear implant treatment. In these studies, the 
Markov model was commonly used to estimate 
costs and outcomes, and a discount rate of 3% was 
generally applied (32). 
Although similar findings were reported in earlier 
reviews, no year restriction was applied in the pre-
sent study. Overall, 11 studies involving both 
children and adults were included in the review. 
Cochlear implant treatment was found to be a 
cost-effective intervention in both pediatric and 
adult populations. 
In a systematic review, cochlear implant treatment 
was shown to be clinically effective in profoundly 
deaf adults; however, it was not found to be cost-
effective (33). In contrast, Bond et al. conducted a 
systematic review of 24 studies evaluating the cost-
effectiveness of cochlear implant treatment in 
both adults and children and developed an econo-
mic model. Their findings indicated that unilateral 
cochlear implant treatment was a safe and cost-ef-
fective intervention for both age groups (34).  

Given the increasing costs associated with coch-
lear implant treatment, further research is needed 
to better characterize the costs and benefits in 
terms of recipients’ health outcomes, well-being, 
and contributions to society (6). Although this re-
view identified 11 primary studies and referred to 
previous systematic reviews, including those by 
Bond and Crathorne, the overall number of comp-
rehensive economic evaluations assessing the 
cost-effectiveness of cochlear implants remains li-
mited, particularly in light of the growing global 
burden of hearing loss. 
 

Conclusion 
 
CIT is widely supported as a cost-effective inter-
vention for both children and adults; however, its 
benefit value may decrease in very advanced age 
groups. The substantial variation in PPP-adjusted 
ICER values across countries reflects differences 
in healthcare systems, cost structures, and eco-
nomic contexts. Despite the overall positive find-
ings, the current evidence base is limited by meth-
odological inconsistencies particularly in model 
transparency, cost definitions, and analytical per-
spectives.  
To strengthen policy relevance and comparability, 
future studies should adopt standardized reporting 
frameworks and explicitly tailor analyses to na-
tional contexts. In particular, there is an urgent 
need for high-quality economic evaluations in de-
veloping countries such as Türkiye, where con-
text-specific data remain scarce but crucial for re-
source allocation in hearing healthcare.  
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