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A Descriptive Analysis of Postgraduate Theses on Cochlear Implants in Tiirkiye

Tiirkiye’de Koklear implant Konulu Lisansiistii Tezlerin Tanimlayici Analizi
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ABSTRACT

Objective: This study aimed to conduct a descriptive analysis of
the distribution, methodological characteristics, and thematic
tendencies of postgraduate theses on cochlear implants in
Tiirkiye, using an archive-based design.

Material and Method: The search was conducted in the title
field of the Council of Higher Education National Thesis Center
database using the keywords “Koklear implant” and “Cochlear
Implant.” The database search was performed in January 2025.
All postgraduate theses published between 2001 and 2024 that
contained these terms in their titles were included. Data were
analyzed wusing descriptive statistics and presented as
frequencies (n) and percentages (%).

Results: A total of 260 postgraduate theses were examined.
Most theses were conducted at the master's level (69.2%) and
primarily within the departments of Ear, Nose, and Throat
(ENT) and Audiology. The first thesis was published in 2001,
and the highest number of theses was completed in 2022.
Hacettepe University contributed the largest number of theses.
Most studies were conducted within Institutes of Health
Sciences. Frequently used assessment tools included language
and speech evaluation tests, questionnaires, and audiological
measurements. Early diagnosis and implantation were
frequently associated with improved auditory and language
outcomes.

Conclusion: Postgraduate research on cochlear implants in
Tirkiye has increased over time and predominantly focuses on
clinical and rehabilitative aspects. The findings provide an
overview of academic trends in the field and guide future
postgraduate research.

Keywords: audiology, cochlear implant, ENT, hearing loss,
postgraduate thesis, Tiirkiye

OZET

Amag¢: Bu calisma, arsiv tabanli bir tasarim kullanarak
Tiirkiye'deki koklear implant konulu lisansiistii tezlerin
dagilimmi, metodolojik Ozelliklerini ve tematik egilimlerini
betimleyici olarak analiz etmeyi amaglamustir.

Gere¢ ve Yontem: Tarama, Yiiksekogretim Kurulu Ulusal Tez
Merkezi veritabaninda bashk alaninda “Koklear Implant” ve
“Cochlear  Implant” anahtar  kelimeleri  kullanilarak
gergeklestirilmistir. Veritabani taramasi Ocak 2025'te yapilmustir.
Bagliklarinda bu terimleri iceren ve 2001-2024 yillar1 arasinda
yaymmlanan tiim lisansiistii tezler ¢alismaya dahil edilmistir.
Veriler tanimlayici istatistikler kullanilarak analiz edilmis ve
frekans (n) ve ytizde (%) olarak sunulmustur.

Bulgular: Toplam 260 lisansiistii tez incelenmistir. Tezlerin
biiyiik ¢ogunlugunun yiiksek lisans diizeyinde (%69,2) oldugu ve
agirlikli olarak Kulak Burun Bogaz (KBB) ve Odyoloji anabilim
dallarinda gerceklestirildigi belirlenmistir. Ik tez 2001 yilinda
yaymmlanmis olup, en fazla tezin tamamlandig1 yil 2022'dir. En
fazla tez katkis1 Hacettepe Universitesi tarafindan saglanmustir.
Calismalarin  bilyiik boliimii Saglhik Bilimleri Enstitiilerinde
yiiriitillmistiir. Siklikla kullanilan degerlendirme araglar1 arasinda
dil ve konusma testleri, anketler ve odyolojik Olciimler yer
almaktadir. Erken tani ve implantasyon, siklikla isitsel ve dil
sonuglarinda iyilesmeyle iliskilendirilmistir.

Sonug: Tiirkiye'de koklear implant konulu lisansiistii aragtirmalar
zaman iginde artig gostermis olup, agirlikli olarak klinik ve
rehabilitatif alanlara odaklanmaktadir. Bulgular, alandaki
akademik egilimlere genel bir bakis sunmakta ve gelecekteki
lisansiistii aragtirmalara rehberlik etmektedir.

Anahtar Kelimeler: odyoloji, koklear implant, KBB, isitme
kaybu, lisansiistii tez, Tiirkiye
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INTRODUCTION

Cochlear implants are among the most successful sensory prostheses, restoring hearing to over
800,000 people worldwide (Carlyon & Goehring, 2021). A coordinated, team-based approach
is required for cochlear implant audiological evaluation, preoperative, intraoperative,
postoperative assessment, and follow-up (Sennaroglu et al., 2019). In recent years, cochlear
implants have undergone significant technological and surgical advancements, with
multidisciplinary care playing a crucial role in optimizing auditory outcomes. Cochlear
implantation is a holistic process involving surgical, technical, audiological, and rehabilitative
components, and requires close collaboration among otolaryngologists, audiologists, speech-
language therapists, radiologists, engineers, and psychologists (Andries et al., 2023). The
increasing prevalence of cochlear implant surgery, combined with early diagnosis of hearing
loss, expanding indications, and technological advancements, has led to a significant body of
postgraduate research focused on various aspects of cochlear implants, including rehabilitation,
device programming, psychosocial effects, and educational integration.

Analyses of postgraduate theses help to understand research trends, methodological
approaches, and academic priorities within a specific field (Nadi-Ravandi & Batooli, 2022;
Zhou et al., 2024).

Research trends in postgraduate audiology theses have previously been examined. A
study conducted in South Korea analyzed 228 master's and doctoral theses published between
1999 and 2014, evaluating their topics, methodologies, and participant characteristics (Lee &
Seo, 2016). In Tiirkiye, bibliometric analyses have also been performed on postgraduate theses
focusing on topics such as vestibular rehabilitation and tinnitus (Uniivar et al., 2024; Uniivar et
al., 2025). Furthermore, a bibliometric analysis of cochlear implant research reported a
continuous increase in scientific publications, with a broad and multidisciplinary research
landscape involving diverse topics and contributions from multiple institutions and countries.
However, this study focused on journal publications rather than postgraduate theses (Abari et
al., 2024).

Examining postgraduate research output is important for identifying research priorities,
methodological patterns, and potential gaps in the literature. In Tiirkiye, cochlear implant
research has been influenced by developments in early hearing screening programs, clinical
audiology education, and expanding rehabilitation services. Postgraduate theses provide
valuable information regarding clinical applications, device programming approaches, auditory
outcome assessment, and psychosocial adaptation processes. However, to the best of our
knowledge, there is no comprehensive descriptive analysis of postgraduate theses focusing on
cochlear implants in Tiirkiye. This study aimed to examine the institutional characteristics,
methodological features, and thematic trends of postgraduate theses on cochlear implants in
Tirkiye.

MATERIALS AND METHODS

This study is a descriptive content analysis examining postgraduate theses on cochlear implants
in the Council of Higher Education National Thesis Center database according to specific
variables. The search was conducted in the title field of the Council of Higher Education
National Thesis Center database using the keywords “Koklear Implant” and “Cochlear
Implant.” The database search was performed in January 2025, and no additional search filters
were applied. The data were collected by four researchers and independently checked and
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verified to ensure accuracy and reliability. All postgraduate theses published between 2001 and
2024 that contained these terms in their titles were included in the analysis. The inclusion
criteria comprised postgraduate theses (Master’s, Doctoral, and Medical Specialty theses)
accessible through the Council of Higher Education National Thesis Center database. As this
study involved the analysis of publicly available secondary data from the Council of Higher
Education National Thesis Center database and did not include human participants or personal
data, ethics committee approval was not required.

The theses were analyzed according to various variables, including thesis type,
university, subject, department, institute, thesis level, language, advisor's academic title,
distribution by year, data collection method, and keywords. In this study, “main discipline”
refers to the institutional classification of theses in the Council of Higher Education National
Thesis Center, whereas “topic” refers to the primary content and research focus of each thesis.
The data were analyzed using Microsoft Excel and presented as frequencies (n) and percentages
(%). The findings were presented in tables and figures, and WordArt was used to create a word
cloud based on the keywords of the theses.

RESULTS

A total of 260 postgraduate theses published between 2001 and 2024 were included in the
analysis. The distribution of postgraduate theses by educational level revealed that 69.2% (n =
180) were master's theses, 13.8% (n = 36) were doctoral theses, and 16.9% (n = 44) were
medical specialty theses. Of these theses, 95.8% (n = 249) were written in Turkish, while 4.2%
(n = 11) were written in English. Figure 1 shows the annual distribution of postgraduate theses
on cochlear implants. According to the findings, the first postgraduate thesis on cochlear
implants was published in 2001. The highest number of postgraduate theses was completed in
2022 (n=37) (Figure 1).
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Figure 1. Distribution of theses by years

Table 1 shows that Hacettepe University (n = 60) contributed the highest number of
cochlear implant-related theses. Table 2 presents the distribution of theses by institute. The
theses were completed within eight different institutes, with the majority (55.8%) being
completed within the Health Sciences Institute.
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Table 1. Distribution of Theses by University

University Number Percentage
Anadolu University 7 2.7
Ankara University 7 2.7
Ankara Yildirim Beyazit University 2 0.8
Baskent University 5 1.9

1

8

3

Canakkale Onsekiz Mart University 0.4
Cukurova University 3.1

Dicle University 1.2
Dokuz Eylul University 12 4.6
Ege University 15 5.8
Gulhane Medical Academy University 1 0.4
Gazi University 12 4.6
Gaziantep University 10 3.8
Hacettepe University 60 23.1
Harran University | 0.4
Inonu University 2 0.8
Istanbul University 13 5.0
Istanbul Atlas University 1 0.4
Istanbul Aydin University 18 6.9
Istanbul Gelisim University 9 3.5
Istanbul Medipol University 3 1.2
Istanbul University - Cerrahpasa 13 5.0
Kapadokya University 11 4.2
Kocaeli University 2 0.8
KTO Karatay University | 0.4
Marmara University 23 8.8
Middle East Technical University (METU) 7 2.7
Ondokuz Mayis University 6 2.3
Recep Tayyip Erdogan University 1 0.4
University of Health Sciences 2 0.8
Turgut Ozal University 2 0.8
Uskudar University 2 0.8
Table 2. Distribution of Theses by Institute

Institute Number Percentage
Institute of Educational Sciences 5 1.9
Graduate School of Natural and Applied Sciences 8 3.1
Institute of Fine Arts 2 0.8
Institute of Graduate Education 53 20.4
Institute of Health Sciences 145 55.8
Institute of Science 2 0.8
Faculty of Medicine 44 16.9
Neuroscience 1 0.4

Table 3 shows the distribution of theses by major field of study. The Department of Ear,
Nose, and Throat (ENT) ranked first, accounting for 49.9% of all theses. The Department of
Audiology ranked second with 34.2%, followed by the Department of Audiology and Speech
Pathology with 7.3% (Table 3).
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Table 3. Distribution of Theses by Main Disciplines

Main Discipline Number Percentage
Anatomy 1 0.4
Surgical Diseases Nursing 1 0.4
Speech and Language Therapy 7 2.7
Electrical-Electronics Engineering 5 1.9
Disability Studies 1 0.4
Education for the Hearing Impaired 1 0.4
Otorhinolaryngology-Head and Neck Surgery 122 49.9
Micro and Nano Technology 3 1.2
Music Sciences 2 0.8
Audiology 89 342
Audiology and Speech Disorders 19 7.3
Special Education 6 2.3
Psychology 1 0.4
Radiology 1 0.4
Sociology 1 0.4

Table 4 presents the distribution of theses by subject. The postgraduate theses were
distributed across 17 specialty areas, with ENT accounting for the largest proportion (80.4%)
(Table 4). The discrepancy between Tables 3 and 4 is due to the distinction between the
institutional origin of the theses and their thematic research focus.

Table 4. Distribution of Theses by Topic

Topic Number Percentage
Science and Technology | 0.4
Speech and Language Therapy | 0.4
Linguistics 5 1.9
Education and Teaching 10 3.8
Electrical and Electronics 6 2.3
Ophthalmology 1 0.4
Nursing 1 0.4
ENT 209 80.4
Mechanical Engineering 1 0.4
Music 2 0.8
Audiology 5 1.9
Audiology and Speech Disorders 8 3.1
Special Education 1 0.4
Psychology 1 0.4
Radiology and Nuclear Medicine 1 0.4
Health Education 6 2.3
Sociology 1 0.4

An examination of thesis advisors' academic titles revealed that 51.5% (n = 134) were
Professors, followed by Associate Professors (26.2%, n = 68) and Assistant Professors (22.3%,
n = 58). Analysis of the distribution of theses by sample size revealed that 57.3% (n = 149)
included 50 or fewer participants, 35.4% (n = 92) included 51-100 participants, and 7.3% (n =
19) included 101 or more participants. The methods sections of the postgraduate theses were
examined, and the assessment tools were classified as shown in Table 5. The most frequently
used assessment tools were speech and language assessment tests (17.8%), followed by
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questionnaires and scales (17.0%). Percentages are based on the total number of method
occurrences (Table 5).

Table 5. Distribution of Tests and Methods Used in Theses

Test and Method Number  Percenta
ge
Various questionnaires and scales 125 17
Speech and Language Assessment Tests 131 17.8
(TEDIL, TODIL, TIFALDI, EARS, SST, AAT, HAT, etc.)
Speech Understanding in Noise Tests 39 53
Pure-tone and free-field audiometry tests (games, visual reinforcement, etc.) 84 11.4
Speech test batteries (SRT, SD, UCL, MCL) 57 7.8
Acoustic immitansmetric assessments 36 4.9
Otoacoustic emission measurement 14 1.9
Electrophysiological tests 33 4.5
Cochlear implant electrophysiological measurements 49 6.7
(Telemetry, ECAP, ESRT, EABR, Electrical Stimulation Test)
Radiological imaging (CT and MRI) 31 4.2
Vestibular assessment 34 4.6
Pupil dilation measurements 3 0.4
Psychometric Assessment Tools 27 3.7
(Neurocognitive, psychiatric, and developmental tests)
Auditory Perception and Localization Tests 49 6.7
Spectral and temporal resolution assessments 16 2.2
Biochemical tests 4 0.5
Electromechanical tests 2 0.3

TEDIL: Turkish Early Language Development Test, TODIL: Turkish School-Age Language Development Test, TIFALDI: Turkish Expressive
and Receptive Language Test, EARS: Evaluation of Auditory Responses to Speech, SST: Articulation and Phonetics Test, AAT: Ankara
Articulation Test, HAT: Hacettepe Articulation Test, SRT: Speech Reception Threshold, SD: Speech Discrimination, UCL: Uncomfortable
Level, MCL: Most Comfortable Level, ECAP: Evoked Compound Action Potential, ESRT: Electrically Stapedius Reflex Threshold, EABR:
Electrically Evoked Auditory Brainstem Response, CT: Computerized Tomography, MRI: Magnetic Resonance Imaging

Multiple assessment methods could be used within a single thesis; therefore, represent the number of occurrences of each method rather than
the number of unique theses. As a result, the total exceeds the number of included studies (n = 260).

The proportions of postgraduate theses that were presented as conference papers and/or
published as journal articles were examined, and it was found that 76 of the 260 theses resulted
in scientific outputs. A word cloud was created based on the keywords of the postgraduate
theses. The most prominent keywords included cochlear implant, sensorineural hearing loss,
hearing aid, and hearing quality (Figure 2).
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Figure 2. Word clouds of keywords used in postgraduate theses

(VEMP =Vestibular Evoked Myogenic Potential ; MAIS= Meaningful Auditory Integration Scale; MTP= Monosyllable
Trochee Polysyllable; CROS= Contralateral Routing of Signal; FM System= Frequency Modulation System; EABR
=Electrically-Evoked Auditory Brainstem Response; ECAP =Electrically-Evoked Compound Action Potential; MEMS
=Micro-Electro-Mechanical Systems; LIFE-R = Listening Inventory for Education-Revised; MMN =Mismatch Negativity;
ADHD =Attention Deficit Hyperactivity Disorder; V-hit =Video Head Impulse Testi; NFS = Nucleus Fitting Software; NRT
=Neural Response Telemetry; SRT = Speech Reception Threshold; MCL=Most Comfortable Level)

DISCUSSION

This study demonstrates that postgraduate research on cochlear implants in Tiirkiye has
increased over time. Since the early 2000s, developments in cochlear implant technology, the
expansion of early diagnosis programs, and the broadening of implantation criteria have
stimulated academic interest in this field. Cochlear implantation has evolved from a purely
surgical procedure into a multidisciplinary rehabilitation-based intervention. Post-implant
auditory and language outcomes were among the most frequently investigated topics,
particularly the timing of implantation. Many studies reported that earlier implantation is
associated with better auditory perception, language development, and educational performance
(Harman, 2023; Yasamsal, 2010; Polat, 2011; Oz, 2012; Iynen, 2017; Aslan, 2016).

In terms of academic level, master’s theses constituted the majority of the studies, while
medical specialty and doctoral dissertations represented a smaller portion of the sample. This
distribution may be related to the larger number of students enrolled in master’s programs and
the limited number of institutions offering doctoral education in this field. The majority of
theses were written in Turkish, indicating that research production in this field is mainly
conducted in a national academic context. However, the low proportion of English-language
theses may limit international scientific visibility. Increasing postgraduate research written in
English may facilitate global knowledge dissemination.

Analysis of the institutional distribution revealed that a large proportion of postgraduate
theses were conducted at Hacettepe University. The high number of theses produced by this
university may be associated with its early establishment of audiology education programs, its
strong academic staff in audiology, its experienced faculty, and its extensive clinical research
opportunities. Previous studies investigating postgraduate theses in audiology-related fields in
Tiirkiye have also reported similar findings, suggesting that the high thesis production capacity
of this institution is related to its long-standing academic tradition, higher number of academic
staff, and advanced clinical research environment (Perker et al., 2023). Most theses were
conducted within the Institute of Health Sciences, reflecting the clinical and rehabilitation-
oriented nature of cochlear implant research. Among academic departments, ENT and
Audiology were the most common research areas, indicating the growing academic visibility
of audiology. The low conversion rate of theses into scientific publications may be attributed
to structural factors in postgraduate education in Tiirkiye, such as limited publication incentives
and high supervisory workload.

Pediatric populations were the most frequently studied sample group in master's theses.
Early intervention for childhood hearing loss is crucial because auditory stimulation in early
development plays a fundamental role in speech and language acquisition. Delayed auditory
input can negatively impact language, cognitive, and educational development. Theses have
shown that cochlear implantation at an earlier age is associated with improvements in speech
perception, language outcomes, and academic performance (Yasamsal, 2010; Polat, 2011; Oz,
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2012; Aslan, 2016; iynen, 2017; Harman, 2023). Family-centered rehabilitation approaches
were also frequently investigated in master's research, reflecting the importance of family
involvement in the auditory rehabilitation process.

Standardized assessment tools were commonly used in postgraduate research. Language
and speech tests, questionnaire-based scales, pure-tone and free-field audiometry, speech test
batteries, and electrophysiological measurements were frequently preferred. Scales such as the
Familial Perspective Questionnaire (ABPA), Pediatric Quality of Life Inventory (PedsQL),
World Health Organization Quality of Life Scale (WHOQOL-BREF), and Speech, Spatial and
Qualities of Hearing Scale (SSQ) were used to evaluate family satisfaction, quality of life, and
hearing outcomes. The Wechsler Intelligence Scale for Children was also frequently used for
cognitive assessment (Beyazit, 2013; Akcakaya, 2015; Demir, 2017; Erdem, 2018; Akan, 2019;
Baltaci, 2019; Satici, 2019; Kumtepe, 2022; Giilsen, 2022).

The use of standardized assessment instruments in postgraduate theses enhances
methodological reliability, allows comparisons across different study cohorts, and contributes
to the identification of factors associated with outcome variability. In addition, auditory
performance and integration were commonly evaluated using tests such as the Listening
Developmental Profile (LiP), MTP, and MAIS, which were frequently used in clinical and
research-based postgraduate theses (Agiiloglu, 2014; Akkaplan, 2019).

Frequently used keywords in postgraduate theses included cochlear implant,
sensorineural hearing loss, hearing aid, hearing quality, fitting, impedance, and electrode. The
prominence of these terms suggests that postgraduate research in Tiirkiye primarily focuses on
hearing loss management, objective audiological assessment, and rehabilitation-oriented
auditory science. In addition, research topics demonstrated considerable diversity, reflecting
the multidisciplinary nature of cochlear implant studies. Postgraduate theses also investigated
technological and clinical applications such as remote and face-to-face device programming,
FM (Frequency Modulation) system technologies, and the effects of anatomical variations on
cochlear implant outcomes. These findings indicate an increasing emphasis on technological
innovation and individualized device programming strategies aimed at improving clinical
effectiveness (Pirim, 2012; Beker, 2013; Kirazli, 2015; ilik, 2018; Ulusan, 2018; Catalkaya,
2024). The increasing interest in technological applications such as FM systems, remote
programming, individualized device fitting, and digital rehabilitation approaches reflects the
global transition toward technology-supported auditory rehabilitation. Modern cochlear implant
research increasingly emphasizes functional hearing outcomes together with psychosocial
adaptation, cognitive development, quality of life, and social integration in addition to auditory
threshold improvement (Zeng, 2004; Wilson & Dorman, 2008).

Anatomical and etiological factors were also prominent research topics in postgraduate
theses on cochlear implants. Inner ear anomalies may influence cochlear implantation
outcomes, and postoperative auditory performance may vary depending on the type of
malformation, duration of implant use, and rehabilitation processes (Giilsen, 2022). Post-
implant rehabilitation education was frequently emphasized in postgraduate research.
Continuous and intensive rehabilitation programs were reported to support auditory
development, language acquisition, and functional hearing integration after cochlear
implantation. The results of postgraduate theses indicate that rehabilitation education plays a
critical role in improving treatment outcomes, and many studies have focused on optimizing
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rehabilitation protocols (Oz, 2012; Keles, 2021). Postgraduate theses also examined surgical
and postoperative complications associated with cochlear implantation. Reported complications
included perilymph leakage, vertigo, and seroma formation following surgery (Agiiloglu, 2014;
Topal, 2016; Iynen, 2017; Akan, 2019). Early detection, monitoring, and appropriate clinical
management of postoperative complications are considered important for improving surgical
safety and long-term clinical outcomes. Research findings from postgraduate theses contribute
to the development of surgical techniques and postoperative care strategies.

In recent years, postgraduate research has extended beyond auditory performance
assessment and has increasingly focused on psychosocial adaptation and quality of life
outcomes. This trend reflects a more comprehensive evaluation perspective in cochlear implant
research, considering psychological, social, and functional well-being in addition to
physiological auditory outcomes (Demir, 2017; Kumtepe, 2022; Dur, 2022; Tunca, 2024; Kan,
2024). The relatively high number of publications derived from postgraduate theses indicates
that academic research in this field contributes substantially to the scientific literature through
journal publications and knowledge dissemination.

This study is limited to postgraduate theses indexed in the National Thesis Center
database in Tiirkiye. The analysis was restricted to theses containing the keywords “Koklear
Implant” and “Cochlear Implant” in their titles, which may have excluded indirectly related
studies. The study is descriptive and based on frequency analysis; full-text content analysis,
methodological quality assessment, inter-rater reliability testing, and citation-based
bibliometric indicators were not included. Future research may apply bibliometric mapping and
thematic analysis methods to provide a more comprehensive evaluation of research trends in
this field.

CONCLUSION AND RECOMMENDATIONS

This descriptive analysis of postgraduate theses on cochlear implantation in Tiirkiye provides a
comprehensive overview of research trends, institutional distribution, and methodological
approaches in the field. The findings demonstrate a growing academic interest in cochlear
implantation, with a strong emphasis on early intervention, rehabilitation-oriented
management, technological innovation, and psychosocial integration. The diversity of
assessment tools used in postgraduate research indicates that cochlear implant studies extend
beyond auditory performance evaluation and increasingly address neurocognitive development,
language acquisition, quality of life, and multidisciplinary care. This study contributes to
understanding the academic landscape of cochlear implant research and may guide future
postgraduate research, institutional planning, and research policy development in the field.
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