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Objective

implant.
Methods

visual analog scale {VAS),

Results

: To determine the gquality of life and cost
consequences for deaf adults who received a cochlear

: The data from 11 patients, post-lingual deaf
adults who received cochlear implants fom 1990 to 2002,
underwent cost-utility analysis. The average age of the
participants was 49.8 years. The main outcomes were
direct cost per qualitv-adjusted life-year (QALY) using the
health utility index {(HUI},
EuroQol (EQ-50), and quality well-being (QWB), with costs
and utilities being discounted 3% annually.

; Recipients had an average of £.6 years of
implant use. Mean VAS scores increased by 0.33, from
027 before implantation to 0680 at survey. HUI scores
increased by 0.36, from 0.29 to 065 EQ-50 scores

Cost-Utility Analysis of the Cochlear Implant
Hoo-Yeon Lee™, Hee-Nam Kimn®, Han Joong Kim™, Jas-Young Choi?, Eun-Cheol Park®

Graduate School of Public Health?, Institute for Health Services Research?, Yonsel University, Department. of otolarymgology,
College of Medicine, Yonsei University?, Department. of Preventive Medicine, College of Medicine, Yonzei University®,

National Cancer Center®

using QWE.

increased by 0.26, from 052 to 0.78, and QWE scores
increased by 0.16, from 045 to 0.61. Discounted direct
costs were $22 320, vielding $19,223/QALY using VAS,
$17.887/QALY using HUI, $24 804/QALY using EQ-5D, and
$40474/QALY using QWE. Cost-utility ratios using VAS,
HUI, and EQ-50 were all below $25,000 per QALY, except

Conclusion : Cochlear implants in post-lingual deaf adult
have a positive effect on quality of life at reasonable direct
costs and appear to produce a net saving to socisty.

J Prev Med Public Health 2004;37(4):353-358

Key Words: Cost-utility analysis, Cochlear implant, Quality-
adjusted life-yvear
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Table 3. Health Utility scores using 4 differant instruments
Insmament Pre-implantation Post-implantation Gamin) pvabe
EQ-5D 0.52(0.34~0.71) 0.78(0.58~0.98) 0.2600.07-045) 0.0250
VAS 0.27(0.18~0.11) 0.60(0.45~0.75) 033(0.20~045) 0.0004
HUI 0.29(0.16~0.42) 0.65(0.55~0.76) 036(0.190.53) 0.0020
GWB 045(0.30~0.60) 0.610.470.75) 0.1640.04~0.28) 00282
VAS 0.27(0.18~0.11) 0.60(0.45~0.75) 033(0.20-045) 0.0004

Ilean{#5% confidence irderval)

pvalue: paiied t-est

Table 4. Health Uity scores using HUI
Instrument Pre-rmplantation Pogt-irnplantatation Galn (A pale
Vision 0.99(0.98~1.00) 0.99(0.98~1.00) 0.00(0.01~0,013 1.0000
Hearing 0.68(0.63-0.74) 0.87(0.85~0.90) 0.19(0.26~0.13) 0.0002
Speach 0.95(0.90-1.00) 0.99(0.97~1.00) 0.04(0.08 ~ 0,007 0.0870
Ambulation 0.99(0.971.00 0.95(0.96~1.00) 0.01(0.01~0.02) 0.3400
Detterity 100100100y 1.00¢1,00r1.007 0.00(0.00 ~ 0,00 1.0000
Emotion 0.81(0.70~0.92) 0.95(0.91~0.99) 0.14(0.26~0.03) 0.0357
Ciogmition 0.99(0.971.00) 0.98(0.96~1.00) 0.01(0.02~0.03) 0.5884
Pai 0.96(0.92~1.00) 0.95(0.91~0.99) 0.01{0.01~0.01) 0.3164
HUI 0.29(0.16~0.42) 0.65(0.55~0.76) 0.36(0.19 ~0.53) 0.0020

Ilean{#5% confidence irderval)

pvalue: paiied t-est
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Table 5. Direct costs of cochlear implantation
(2002, wor)

=

F

Table 6. QALY Using 4 different instruments
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Table 8. Sensifvity analysis

. MNowof  Cigt .
Variables Yeas (10 ) Y

Precperative
Chit-patient hespital 1 96 04
payrentdvishs)
Audiclegic & 1 é78 28
radiologic svaliaticn
Cpeaative
Heepital & surgery 1
Cochlear Inplat 1
dewios 50 02
Medical carplication]] 1
Peat-operative
Fehabilttation cost 112 04
Rehabilitaticn 12 15 0.l
Audiologic follow-p - 1-2
lifistirrs cost
Battery(10/year)
Dewvics 1,589 &l
failivre, 200/fteq) T
Processa
wpgads(G000/Eeg) T

3,000 113
21,000 Tl

Tatal cest 25,561 100.0

A minee(3%6), major(6%s) (Wvatt, 1996)

T : achial aurmilative failure rate was 5.3% (Codhlear Comp
1997

T : ncluds every sieth year (Sumnmerfiald, 2002)

Driscourt rate: 3%

Mo, of year in postoperative costs: using expected life year

d AR LR L7 enlg 717 7]
TEA 8L AYsta AA AT A
ARlETE A, e 3 Eelg
e 0%, 5% U &L 27 44t
UHE 4 & A Pl

Instmumment  Gain of uliliy(A) QALY
VAS 0.33(0.20~045) LI6(115~1.1T)
HUI 0.36(0.19~05%) L2B(1L2%1.29)
BSD 0.26{0.07-045) 0.91091~0.80)
JWE 0.16(0.04~0.28) 0.35(0.55~0.35)
Mean 0.28(0.23~03% 0.93(0.861.20%
Mean®5% confidence titerval)

Driscourt rate: 3%
No of yaar i QALY wsingerpaded life year
A7 2%

EX

L AT 2 =5

BT F 1o R A7
B AH S 4064 G A A
Bt BG40 L TR FHe 7}

Table 7. Cost-utiity of cochlear implant using

. Range of Codility
Variahles base case adimes (HQALY)

VAS

base cass 19223 - -

utiliy 033 026 20414

acet 28560 w002t 13,104

discourt ate % 0%~3% 451728162
HUI

base case 17387 - -

utiliy 036 01 34% 17688

ccet 5560 w0021 16366

discourt rate A% %~ 4,1 H~25 459
BCSD

base cass M A0 - -

utiliy 0.26 0.22% 25,613

acet 25560 w0021 23,180

discourt rate % 0% ~3%  5906~36,027
JWE

base case 40474 - -

utiliy 0.1s 0.1 0% 44,999

ccet 5560 w0021 38,098

discourt rate A% %~ 9,715~89,283

direct costs
Ciea-Unility
Coat-Utility
Instrurrent ALY 000

Q wdgaLy) BRALY)
VAZ LI&L15~117 22,887 19,223
HUI 128(1.27~129) 20,80 17387
EQSD 0.91(0.91~0.91) 29,297 4,604
GWE 0.5500.550.55) 48,169 40474
Mean 098066120y A0,255 25424
Iean(® 5% confidencs inferval)
Discourt rate: 3%

Mo, of year i pestoparative costs: ushg expected lifs year

A Eston, LF Y BT AH| 7
£ 56329t} (Table2),

HE AT A vpo|opArt 9
7| gopr 7| 3 A W testa} 70| A
B a7 AT 0 ERAs H A 467
(T119, p=049)H, 2L F27} 16, &
A7} 127 © 2 Fisherd] AHE 71045
A B (=093 F IF T BAHLE
98 2po| & Kol 7] gt

2.2 %

QlFsby o4 AT A 849 Tt
ANZE AT 702744 06027 0339
Z7ler%ith HUls S+ 036401, BQ-5D
= B 026, QWBE B 0.162] T80
Z718I5iT (Table 33, 47) 2 ST ¢
2 T F7h 14 |E 028 (023-033)

0|3, 47) 2 ETE = paired t-testE A
Wt 27 B FAHCE oA ¢
2 F g4 71T

7 490 2Ry ¥Eo % FAH

* : median sstimates of ublity changs

T :acude lifstime costs

HIIE 87) 7} = st o] 2 &
49 32 B T8 paired ttest 2=
2719} 7 BB 549 317} 5
Adoz fosiga, o] F 4=0] A
a4 F7tel 7H 2 WFE AR
o 4 o547} Aoy} $5 320
A4elE o4 T a4 A7t 28 7
A8 (Table 4),

3.8l %

et 43 giE A g AR 3
A5 e A B 71,0008 (29%), $1F
4 o4 Fra B2 24050,000(90.5%)
4, 7= T4 1d 394 57t A2
£, 48714 A" HAL A $2 1480004
(05%)01% o} T8l 2 & B)-&-L 25,560,705
Aol ity of & SlFeby 714 Blde] A
AZPLENI%E I EL BB L 3}
2| 5H9IT} (Tables).

4 2R YE ¥4 [QALY)

Zh AT Are 7 efei g e eipd 3%2)
&S A4l AAke B QALY E
VAST} 116, HUL7} 128, EQ-5D7} 091, 1
& 3 QWB7} 0559) 3T} (Table 6).

5. BI§a-8H| (Cost-Utllity ratio)
H]-& T80 S VASS] 7§ 22,887,0004
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JQALY, HUTE 20,690,00081/QALY, BQ-5D
© 99.297,0009/QALY, GWB-E 48,166,000
S/QALY| ST} (Table 7).
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