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Objectives: This study aimed to investigate whether and to what extent of age for cochlear
implantation, the onset of hearing and language rehabilitation, aided hearing level, sen-
tence recognition scores, and language and articulation abilities influence speech intelligi-
bility of adolescents with cochlear implants. Methods: Twenty middle and high school stu-
dents who received cochlear implants more than 1 year ago participated in the study as
speakers. Twenty-one speech-language pathologists who have clinical experiences with
individuals with haring losses were involved as listeners. Information for timing of cochlear
implants, onset of hearing and language rehabilitation, aided hearing level, and sentence
recognition scores of the speaker group were obtained. Additionally, the language and ar-
ticulation abilities of the adolescents with hearing losses were evaluated. For speech intelli-
gibility scores, speakers were asked to read 9 sentences and listeners performed orthogra-
phic transcriptions on the recorded reading materials. The speakers were divided into two
groups based on percentage on correct scores of intelligibility: the high and low speech in-
telligibility groups. The t-tests were performed to determine whether there were signifi-
cant differences on the six variables between the two groups. Correlation analysis was also
conducted between speech intelligibility and the variables. Results: The study results re-
vealed that the articulation ability and sentence recognition scores were significantly dif-
ferent between the high and low speech intelligibility groups. Also, the speech intelligibil-
ity and three variables of articulation ability, sentence recognition scores, and language
ability were significantly correlated. Conclusion: This study suggested that articulation,
language, and sentence recognition competencies were considered to improve speech in-
telligibility for adolescents with cochlear implants.
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Table 2. Listener characteristics

Mean SD Range Mean SD Range
Age (yr;mo) 166 15 13,7-18,9 Age (yr;mo) 2611 21 23-31
Male (n=11) 16,5 1.4 14;3-18,9 Male (n=6) 28 2.5 26-31
Female (n=9) 167 16 13,7-17:11 Female (n=15) 26,6 1.1 23-28
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Table 3. List of speech intelligibility test

g o] Fade] B s S MIRE= 89 « ARG 9

No. Main phonemes Sentence lists
1 Bilabial plosive pawie p"atoka puswatgajo (The waves are hitting the rocks)
2 Alveolar plosive tonseni t"ek silwl t"ajo (A brother rides a taxi)
3 \olar plosive kP ok*ilinwun k"oka kilta (A nose of elephant is long)
4 Nasal nupi nelinwn nalipnita (This is a snowy day)
5 Liquid nurin nolelwl pullajo (I'm singing a slow song)
6 Palate affricate ateas*ika teatonte"aluil teute"ahejo (The man is parking the car)
7 Alveolar fricative tAWASA tasi sesuhet*a (| washed my face again as | felt hot)
8 Glottal fricative halabateik*¢ tganhwalwl hejo (I'm calling to grandfather)
9 Vowel jep*wmn akika urajo (A pretty baby is crying)
A =xt Table 4. Type of sentence & arrangement of listeners
ofid| A&
= ] ) ey Ty[;e 0 Severity of PCC Arrangement of listeners

gl 9P AT b AP RS A g 0 sentence
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Table 5. Descriptive statistics of speech intelligibility and variables (n=20)

Mean  SD Range

Speech intelligibility (%) 60.00 3534 0.00-100.00
Age at Cl surgery (yr;mo) 80 210 3,0-12,0
Initiation of aural language rehabilitation (yr;mo) 511 2,11 3,0-12,0
Aided hearing ability (dB) 3325 730 25.00-55.00
Sentence recognition score (%) 7385 2248 23.00-100.00
Language ability (yr;mo) 106 29  410-1511
Avrticulation ability (%) 7125 2437 23.00-98.00

Cl=cochlear implant.
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A5 o3t Al BEE T FEFFS v A= 88l ¢ LRIS 2
Table 6. Results of speech intelligibility and other variables
s Speech ntellighlty. -oeatCl Initation afaural e hearing SETIETEE Language ability  Articulation ability
peakers no. (%) surgery Iangque ability (dB) recognition score - (%)
(yr) rehabilitation (yr) (%)
1 93 6 5 35 100 7,2 86
2 90 12 4 25 85 8,8 88
3 93 5 4 35 70 10,0 91
4 94 4 4 35 83 10,6 91
5 1 7 5 30 23 410 49
6 0 7 B 35 28 510 23
7 93 7 12 25 93 11,0 98
8 93 3 3 35 90 9N 91
9 32 9 7 55 73 75 74
10 38 " " 30 78 10;11 63
11 94 " 5 25 100 11,2 91
12 38 9 " 40 58 10,0 86
13 100 10 4 30 100 14,0 93
14 70 12 7 25 50 511 84
15 59 8 4 35 68 11,6 77
16 33 5 3 25 75 12,0 37
17 95 1 1" 40 95 15,6 83
18 38 6 5 30 75 10,11 58
19 38 6 4 40 55 11,0 32
20 8 12 4 35 70 120 30
Cl=cochlear implant.
Table 7. Result of ttest in groups
Group Average SD t p-value
Age at Cl surgery (yr;mo) Superior (n=10) 8,8 4.42 45 66
Inferior (n="10) 8,0 2.26
Initiation of aural language rehabilitation (yr;mo) Superior (n=10) 511 3.14 .00 1.00
Inferior (n=10) 2.3 2.88
Aided hearing ability (dB) Superior (n=10) 31 5.68 -1.41 A7
Inferior (n="10) 355 8.32
Sentence recognition score (%) Superior (n=10) 86.6 15.95 3.04% 01
Inferior (n=10) 61.1 21.23
Language ability (yr;mo) Superior (n=10) 11,5 2.88 1.4 A7
Inferior (n=10) 9.8 263
Articulation ability (%) Superior (n=10) 89.6 445 5.16* .00
Inferior (n=10) 52.9 22.04

Cl=cochlear implant.
*p<.01.
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Language
ability
b4

Sentence recognition
score
75**

Aided hearing
ability

Initiation of aural
language rehabilitation
03

Age at Cl
surgery
01

cochlear implant.
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Table 8. Correlations of speech intelligibility and related variables
*p<.05, **p<.01 (Pearson correlation coefficient).

Speech intelligibility
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Appendix 1. 2152t O|A] HAEH0| 7|2HE
a2tis MY SHA (M 7h) T2 O|AAE LA REZX 7| QISARY| 2AE: 2HYH) E 7 QAUSARY| 2[AIE: 2HH)
1 0] 21(14:5) -3t AB: Clarion Platinum Gnresound: SPARX (HA)
2 o 21(13:7) -2t Cochlear: Nucleus 3G Cochlear: Nucleus N5
3 e =1(14;3) T8k +5t AB: Clarion Platinum -
4 = 21(15:1) Tt AB: Clarion Platinum -
5 =1 22(15:1) T +43} - Cochlear: Nucleus 3G
6 i 22 (15:6) b+ 45t AB: Clarion Platinum =
7 =1 22 (15:6) &t - Cochlear: Nucleus 3G
8 =1 11(16;7) -3t Cochlear:Nucleus Freedom =
9 =1 11(16;6) 15+ 45t Medel: Combi 40+ -
10 =1 11(16;7) 23+ 435t = AB: Clarion Auria
" o 1017:7) st AB: Clarion Harmony Cochlear: Nucleus N5
12 = 12(18;9) Tot+p5t Cochlear: Nucleus 3G -
13 =1 12(16;11) 5t Cochlear: Nucleus 3G -
14 o] 12(17:1) ASH+ 45t AB: Clarion Auria Oticon: go pro (HA)
15 =1 12 (16;9) T3h+ 45} AB: Clarion Auria -
16 o 113(17:6) -2t AB: Clarion Auria =
17 of 13(17;6) -3t Cochlear: Nucleus 3G Oticon: Safari 300sp (HA)
18 o 13(17:8) 25t - AB: Clarion Harmony
19 et 13(17:11) Toh+45t - Cochlear: Nucleus 3G
20 o] 13(17:11) 23+ 45t AB: Clarion Auria =

HA=hearing aid.
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