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Purpose : The study aimed to investigate a research trend in the field of cochlear implants
(CI) between 2011 and 2018.

Methods: In this study, 123 papers selected from journals published in academic journals of
Cl and were analyzed by using keywords network analysis (KNA) and literature analysis
(LA). The KNA method was utilized for producing co-keyword frequency and central
network analyses and the LA method was utilized for main topics of research, research
methods and research subjects.

Results: First, as a result of keyword frequency analysis, most frequently occurring
keywords were CI, child, student, hearing aid (HA), speech perception (SP), perception,
bilateral working memory (WM), listening, adult, language, toddler, deaf, prosody, music,
understanding, reading, consonant, treatment, auditory performance (AP), hearing impairment
(HD), auditory rehabilitation (AR), and auditory training (AT). As a result of degree of
centrality analysis, the keywords with a high degree of centrality were CI, child, student, SP,
HA, perception, bilateral, listening, deaf, adult, toddler, language, WM, prosody, music,
understanding, consonant, AP, sentence, speech discrimination, AT, nomnsense syllable,
treatment, and emotion. Second, through the literature analysis it was found that the most
frequent research topics were auditory rehabilitation (38.2%), speech rehabilitation (22.6%)
cognition-learning characteristics (11.7%) and emotional -social characteristics (10.2%). The
most commonly-appearing research methods were Comparative research (43.7%), survey
(23.0%), correlation (14.3%), experiment (11.1%), qualitative (5.5%) and literature (2.4%)
research methods. The most frequent research subjects were elementary school (37.1%)
followed by toddler (30.6%) and adult (13.7%).

Conclusions: The KNA and LA methods can be performed for together better in-depth
interpretations of the research trends of CI. Based on these results, the direction of
follow—up studies related to CI were discussed.
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Table 1. Analysis of published articles and year

= o|2fE AR Hsh] St A|A dhHoE okt E
RIS Aol ok 1 F ARUEYFEA(social
network analysis)& AFSJEEE dFsts Hiog 719ro] &
A W} BAE BActe] AR or Asde AAske B
o[tYoon & Seo, 2016). S7=79] FAols AFAE A%
At fgo] & Eod 4= JLF AASIER FAE ol&g Y
EQIEAL g Hofo 34 ATFAE T 4 YA T
(Kim et al, 2017). Z12BER =79 FAolg &&ot= HEY
IREAL A 2ofd d4 ArFAlet T2d 5E5E AAY #

20119904 2018E7HA] =1 AEehpol4 &
3 Asde A A5 7I9E HEAIEAT A4 £
4 PE gol ol8st dTeheold BY dFsde Eo
AAolal ASsHom EAsket I S0l . ol A=
AFeRold Hd A5 THe A A=

AR 79 HEAIEAS Z80l 7I9E 1 #AE
g T Sl AFA]D FAE ol8st

F

Aol #AA T U ATEF B4 o TS
HEARISS)E oldsto] =T 54 2 SATE SheA|
FHoE Y TR =S AT 24 717 AgAT
(Cho et al., 2011; Park & Jeong, 2011)9] A+7)7t} 4=
A FT2 2011HNA 2018HCFE HAAYL} =8, 28 F
Alojoll Al AMo] QUFLRe, ekfold] QlFUo], AFEo]
cochlear implant'E BM5lY o7 =22 dAdo= MAst
et ARE =7 F 97 F4S AEsto] sy Xm %
7Y, 7171 AT, el et d4ts EATIA Alsith
1 A3k 217 sk&eA & 12389 =Eo| AH=tKTable 1).

re

)

ofl.

Journal  Category 2011 2012 2013 2014 2015 2016 2017 2018 Total (%)
ASR SLP 5 3 3 2 2 14 12 41 (33.3)
JSLHD  SLP 3 5 2 3 1 3 17 (13.8)
JSCE SE 4 1 2 1 3 11 (8.9
PSS SLP 2 1 1 2 1 1 8 (6.5)
CSD SLP 1 1 3 1 2 8 (6.5
KJOHNS  Medicine 1 1 5 7 (5.7)
JSE: TP SE 1 1 1 5(4.1)
Etc. Etc. 3 2 3 6 4 6 1 1 26 (21.1)
Total Total 19 14 12 17 13 15 15 18 123 (100)

Note. ASR=Audiology and Speech Research: JSLHD=Journal of Speech-Language & Hearing Disorders; JSCE=The Journal of Special
Children Education; PSS=Phonetics and Speech Sciences; CSD=Communication Sciences and Disorders; KJOHNS=Korean Journal of
Otorhinolaryngology Head and Neck Surgery; JSE: TP=Journal of Special Education: Theory and Practice; SLP=speech-language pathology:

SE=special education.
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Table 2. Frequency of keywords 2011-2018

No Keyword Freq.
1 Cochlear implant 117
2 Child 23
3 Student 19
4 Hearing aid 15
5  Speech perception 14
6 Perception 12
7 Bilateral 10
8  Working memory 8
9 Listening, Adult, Language, Toddler 7

13 Deaf, Prosody 6

15 Music, Understanding, Reading, Consonant, 5

Treatment, Auditory performance, Hearing
impairment, Auditory rehabilitation, Auditory
training
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Table 3. Degree—centrality of keywords 2011-2018

=
ABAOI, oFF, /|, TAZ FHOE AFALOY

No Keyword DC |No Keyword DC
1 Cochlear implant 3.71| 10 Adult, Toddler 31
2 Child .89| 12 Language .25
3 Student .62| 13 Working memory 22
4 Speech perception .56 14 Prosody, Music, Understanding .21
5 Hearing aid .51| 17 Consonant Sentence, AP, SD .19
6 Perception .48 21 Auditory performance, NS .18
7 Bilateral .39| 23 Treatment, Emotion 17
8 Listen, Deaf .32

Note. DC=degree centrality; AP=auditory performance;

SD=speech discrimination; NS=non-sense syllable.
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Table 4. Result of analysis by research topics 2011-2018

t} ool QA - 8(11.7%), ZSSL/AolSB(11.0%), BA
CAREA(10.2%),  TEEE.6%), IR IAUT8% &oT
Ueidtt 7lEle IS (W), Sgws d7(1H), <

2oloolAl T FELY
Z3E]tHTable 4).
Ao WE AFFAE A AvEd Ay 2235
2 201195 € v A7} 4\—635]312 o AAY A
o2 Blgo] wet 1 RS2 ta OE2A YERHtHFigure 1).
201292 A -skg A, 2014492 % 1 Aeld g7t 7t
 gol olFojFoy 1 ol% 5736]'] @5\- tick 201892
AAAE 9 AdofAEET ofuzt teRrt A At 2

5 ojolnge ¢ 4 Ak

B AW, AhE AT

o

WAudtory rehabiitation  OSpeech B Cognition-earning  [Emotionaksociabilty  MSatisfaction  OFte

2011 2012 2013 2014 2015 2016 2017 2018

Figure 1. Annual ratio of research papers by research topics 2011-2018
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Topic® 2011 2012 2013 2014 2015 2016 2017 2018 Total (%)

Auditory performance 7 2 2 6 5 6 5 6 39 (30.5)
Program 2 2 2 1 2 1 10 ( 7.8)
Articulation & phonology 2 2 2 2 1 1 2 2 14 (10.9)

SR Language ability 3 3 1 3 1 3 14 (10.9)
Voice 2 1 3 6 (4.7
Cognition & learning 2 2 1 2 2 2 15 (11.7)
Emotional & social 1 1 7 1 1 2 13 (10.2)
Satisfaction 1 3 1 2 2 2 11 ( 8.6)
Etc. 2 1 1 1 1 6 (4.7)
Total (%) 20 (15.6) 15 (11.7) 12 (9.4 17 (13.3) 13 (10.2) 17 (13.3) 15 (11.7) 19 (14.1) 128 (100)

Note. AR=auditory rehabilitation; SR=speech rehabilitation.

*In the case of two or more categories in the classification of research topics, the number of duplicate papers per category is
included. This is a value that includes all the number of duplicate papers, which is 5 more than the total number of papers 123.
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Table 5. Result of analysis by research methods 2011-2018

7|E HEYIEML EHRMS SO S ASALO0W 23

RS
20115 2018E7K|

[l

Methods® 2011 2012 2013 2014 2015 2016 2017 2018 Total (%)
Comparative research 10 9 6 4 4 5 6 11 55 (43.7)
Survey research 3 3 3 3 6 6 1 4 29 (23.0)
Correlation research 2 1 2 6 2 2 2 1 18 (14.3)
Experiment research 1 1 1 1 1 3 5 1 14 (11.1)
Qualitative research 1 4 1 1 7 (5.6
Literature research 2 1 3 (24
Total (%) 19 (15.1) 14 (11.D 12 (9.5 18 (14.3) 14 (11.D 16 (12.7) 15 (11.9 18 (14.3) 126 (100)

Note. *In the case of two or more categories in the classification of research methods, the number of duplicate papers per category is
included. This is a value that includes all the number of duplicate papers, which is 3 more than the total number of papers 123.

Table 6. Result of analysis by research subjects 2011-2018

Subject® 2011 2012 2013 2014 2015 2016 2017 2018 Total(%)
Toddler 3 1 3 2 4 7 6 3 29 (16.6)
fiirgsftary 10 9 6 10 6 7 7 10 65 (37.1)
(.;onilear Middle school 1 2 2 5 2 5 2 1 20 (11.4)
mplant Hish school 3 1 4 2 5 2 1 18 (10.3)
Adult 2 1 1 5 2 2 4 7 24 (13.7)
Elder 2 1 1 4 (2.3)
Non-hearing Parents 2 1 1 4 8 (4.6
impairment Etc. 2 1 2 0 1 0 1 0 7 (4.0
Total(%) 20 11.4) 17(97) 15(86) 29 (1660 19109 30 (17.1) 22(12.6) 23 (13.1) 175 (100)

Note.*In the case of two or more categories in the classification of research subjects, the number of duplicate papers per category
is included. This is a value that includes all the number of duplicate papers, which is 52 more than the total number of papers 123.
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Appendix 1. Examples of Korean collocation ability test framework and criteria of classifying research papers of cochlear implant
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