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Purpose: To analyze the association of visual efficiency and quality of life using data from the fifth Korea National Health and

Nutrition Examination Survey (KNHANES V).

Methods: The present study included 5,244 glaucoma or glaucoma suspect subjects who completed a visual acuity test, visual
field test and health-related questionnaire from the KNHANES V. Visual efficiency was calculated using best corrected visual
acuity and visual field test. Quality of life was assessed with EuroQoL 5D (EQ-5D). Visual efficiency was compared with best cor-
rected vision of the better eye to evaluate the relationship with quality of life. One-way analysis of variance (ANOVA) and partial
correlations analysis were used to analyze the associations between factors.

Results: Both visual efficiency and best corrected visual acuity of the better eye were significantly different with all EQ-5D param-
eters (p < 0.005). After controlling for age, gender, income, education, spouse and house ownership, visual efficiency showed a
positive correlation coefficient of +0.040 (p = 0.006) with the quality of life and the best corrected visual acuity of the better eye
showed negative correlation coefficient of -0.044 (p = 0.002) with the quality of life.

Conclusions: Visual efficiency was associated with the quality of life. Not only visual acuity but also visual efficiency would be a
valuable parameter when considering the quality of life. Further studies are needed to evaluate non-glaucomatous populations.

J Korean Ophthalmol Soc 2016;57(3):485-491

Keywords: EuroQoL 5D (EQ-5D), Quality of life, The fifth Korea National Health and Nutrition Examination Survey (KNHANES

V), Visual acuity, Visual efficiency

2013 AN A et DPAEA BEAR T2
H F QoA 654 o) LG AL ARA| Sk HE 1970
| 3.1%00| A A&H o7 F7ste] 2013 0ll= 12.2%9]] ©]
2m, 2030E0] = 24.3%0] SHFsF Ao 2 djAlEH, 85
A oA 2118l vE&-2 2030l 2.5%= AA =713

m Received: 2015. 3. 20.
m Accepted: 2015. 11. 24.

® Address reprint requests to Ie Na Yoon, MD
Department of Ophthalmology, Wonju Severance Christian
Hospital, #20 Ilsan-ro, Wonju 26426, Korea
Tel: 82-33-741-1346, Fax: 82-33-741-1150
E-mail: bswhitey@hanmail.net

m Revised: 2015. 10. 19.

(© 2016 The Korean Ophthalmological Society

Ao AT olo 2 el gt Be] el
e A% F03 AR Wo=w ek THLHA
ECHE 5] FRAS G 5 S JER Hbb
e ae] Ak WHI Ao] 9 oz FRHLL B
o] ool 471 7b dhEHQ 4ROzt A4S
o NoFaee B 4 Utk AHASH L AokAL} 4o
A 7re] ABA] et AW AT Sl BEY, £ o)
Hejmg o] Wbl LES, AYUE, TE B
ol F7ksHA| Hm, AR 4] Ao] "ol
WO Qls) Alokade] WAIR F9olE Y7150l
AstEAG 0] GFE n]HE 5 el Mo] vrob

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

485



- HHeretntete|x| 2016 ® 57 E M 3 3

2 Boltk® o)Ay £ o] AJgo|L} Alofo]
hzke] W%t o] o] ABAL W WE S 9
gk, okoro] AlE W AlokrlR] shtR ofe-2l E3hA
& A7} QT o] A Al A1 A7) 5T} 4o
el "H_ﬂr*é% B7ksk= o Tv%P A0 dlAs] B 4= 9]
o HAHSLS McBride AR As)H 71 2aate]
kel HwGAY Bl AJokS HEIe T AlaES A
Ala&3} Euro Quality of life 5-Dimensions
(EQ-5D)E &A= ko] A 7] dAxtido] Q=x] AbwE Sk
om £& w9 AuAGA I A S 5 olH Ho] 419
Zo ot WHsH Belo] Ql=x] els) ®r|2 FTh

[0 R ox

<

_1

=

o FUALAGEAE T A% U G £ES ¥
b AGEAE A2 b 7127} o

2, 2007AFEE BARA R A5 A Teli
A AR BF glo] ol FARA] F5T AF RAFR
st itk 2008WHE 20127H#] 57t dfgketals)
slob FEORZ QAT AL AT 201095
20127bA) Al3E Al57] A7 G FRAE TR 31,596
Y F 23,37670] A7 HEaket Al S HEARE Al
Aot o, o] F 533570l SuiEel AW, iRl
= o] AloFdARE A8l A1°F7q*} A A
E 13 oJs), AL 13 oJ3E =5t B9-E A=VIE
S 2 Hofsiglon, 53357 & 1470] o] 7|EE TEHIHA]
oot} A=Ak AR7ES AR AloFdARE Eel
53219 % 7790] AEZAL A} njulz 271K A9
wlo HEHOR 524470 H AT Hhyge] =elet.
g AGA7E Uetkel AL Uekxglor ot 2M8st
Solli= QS AT 4 m Aelo] A 1183 AP ER A2
SAstoch Algo] 0.80] B S A9 ABEHAAL,
A ek CEE LEE LD
éX451 decimal A]ZL& logMAR A|HOo &2

Tk 194 ol wAA & ZET o A= A
] 22 mmHg o]l A%, A4l%
Te mporal (ISNT) ++
FEE0] e B
N-30-1
Frequency Doubling Technology (FDT) Screening X =5
0]8-5}0] Humphery Matrix perimeter (Carl Zeiss, Oberkochen,
Germany) 2 Alof FALE: ARtk Alok A4 A] FA1 A
o 2/3 olAfol ALt $JeFAEO] 23 ol4fel A9 AAS

- e
ofm ©
2,
it
ox

>~

>,

O]

oM,

é r£l o

argpo
0] 73-%-, Inferior Superior Nasal
Aol WA g A% AN e

YO HEE Aol EAs D A3olE

486

Ajasheleh. Aokt Aak 24 AMAle] 23 ook,
Sl o] 2/3 oAkl A% A=l Aotz BAloA A2

1o
>
Jﬂ.l
I
>
(]
o
it
ok
A= ol
9
>
foi
M
e
222
rl
Z
le]
ov!
=.
Cl..
rz

Al

o Z“A]E‘t‘ AES FoISITh Aok Tt 18719

gog thpo] A7t 715H e, o] FollAl p<0.5% o]
sho] uks-o wol Aoul geistic). 12|l 187)9] Aok
58] % McBride B71° % AloF 7} Aol AMgsh= A
S 37M7F Av= FAIR 4719 A5 39 7RIS S0 Al
oFe] ma2 HolA = A E nolFtl & AL
100-(n/26)x100° 0.2 A A5}tk Thoto] Ajg] W AJof A}
AELZ (100-AoF FAE)AIY A E/100+A]oF FAE
=2 74]*&0}@‘0111 BLL 100-AAE%) 2 AAksch
Y(EF2 T a3 HE 2o A& R R A ag
]_

5

filo
ol

;sz
31

>

=

Ol

i)

2 Euro Quality of life 5-Dimensions (EQ-5D) A
seich BQSD AL 54 Agte] 357 o
ol e 4] d& Brsh] fiste] i =
%LOIEV ohare] Aol mreba] 255l mobility), 2]
T (self-care), LA} Z5(usual activity), E5/=H(pain/
discomfort), E9H-$-2(anxiety/depression)2] 57} G
gt e AlRskA Hey b d ol skl A= 3
7H] i & shE AEsHA Hed, 19 4 5ol A
Aol glef 238 Tha Aol ek 33 ok et |

rlo Ao
\1 flo &

o>‘ oo

#yo] Lo, s Sio] tfstel St 4 glekoleh.
N7 FA =9 EQ-5D indexE ©|-§sto] 49| A ¥
Astgon, olAe FuARdFEAt v AT EQ-sD
AR olgste] Fulnzlg kol AlAlste] AAjE HE
otk F33F Nam

C 2 4l 2007 s Ayt R ol A
ot al' “4te] A 2ALEEQ-SD)| A 715A] £ Ao
A ARER 7R E Fote] 7 S AR MR, 0-1
Atolof gk ZHAAl =, tidA bt 71 Qb gt *Jﬂl—% 1
Hog B, gho] wdobafg 4ho] o] AsheS Ueh

> FIN
1o
o,
o
rO
o, Ol-ﬂ
.
£3
2 1o

o
l

Hl
i
i
rE
i



A
-4

rok
a)

W, A BRE Beld, AR/ W B FAL AREA
A, M| 2BA, Bl BAp, SEol] 4 BAMA, 7]
598 BA ) FAA T R B, 20E

wol4l 1074419] A HRE ol gtk Ae 2 of

off
2,
Mr
pe
Bl
1A
rlo
w2
]
[95]
w2
N
=)
<

ersion (IBM, Armonk, NY,
USA)S o839ttt UYRAIEA|(One Way analysis of
Al Egat g Al o]

&
o] ZhmyAelst sel A Aole] AAzhge Skelstark
FAMSRE o], A, WA L A

= f S
= T Xz H= [e) H= =]
& a5 AY 2 A" G AR E dAsksen,

uLII
[\e]
N
=
oH,
filo

gz 248 Agsigen, o5 1
56.53A|(Standard deviation 13.71)0]31, 44.9%7}
o RS A5SE AT 2L AT
%2 Table 1] 7]%33ich EQ-5D A9 5

C
T oy

>~
>

ot ox
Lo o

d
o °
Mo

ro,
Am

Table 1. Sociodemographic characteristics in study population
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Variables Number Percent (%)
Age Mean + SD 56.53 + 13.71
Sex Male 2,352 44.9
Personal income Low 1,246 24.1
Mid-low 1,296 25.1
Mid-high 1,324 25.7
High 1,294 25.1
Household income Low 1,143 22.2
Mid-low 1,316 25.5
Mid-high 1,302 25.2
High 1,399 27.1
Occupation Administrator 574 11.4
Specialist 307 6.1
Business occupation 606 12.0
Service related 506 10.0
Sales related 454 9.0
Farming and fishing 511 10.1
Technicians and mechanics 2,092 41.4
Education Elementary school or lower 1,581 31.3
Middle school 697 13.8
High school 1,547 30.6
University or higher 1,230 24.3
Spouse With 4,160 83.6

Values are presented as mean + SD unless otherwise indicated.
SD = standard deviation.

487



- Cfstetutets|x| 2016 A 57 # M 3 & -

97
96 Fo.14
01
94
94 o
> 01 .
S S
< = < =
2 92 @ - @
h% H] g 927 10 §
i % u (;a’
s [oio g K] =1
2 = 2 =
> 891 - 90 o
Foc
87 88 o
.0
84 ).04
Mobility Self-care
96 o
95+
Fo.14
o
a4
> [012 ) 0
= = 4 v <
2 g0 7 2 @
& ] £ ]
i} 2 w o
s £ T 92 007 £
2 toos 2 2 g
5 =
o5 o
) 90
Foc
|
| e
0 04 T T T 4
1 2 3
Usual Activities Pain | Discomfort
E 5 F‘oo-
961 012
|
801 '
bt
947 o0 l . ;
> > =
£ = £ 6o ! i, :
Q w o . “
S ] N . it
= 8 E 2 H 0
i} 2 u i H o
T 92 I-0.08 I S 0 8 g .
3 = 3 .
2 =2 o 40 t oy, 5 o
= > 0 8 g B ¢ ;
i : 0 G
5 0
i e
a .
90 0.06 20 2 L .
- . .
.
| Il | s .
| 17 | 04 v s e .t .
5 T T T 004 T T T T T
1 : 3 0.00 0.50 1.00 1.50 2.00
Anxiety | Depression Visual Acuity

Figure 1. Mean visual efficiency and best corrected visual acuity on EQ-5D questionnaire and scatter plot between visual efficiency
and best corrected visual acuity of the better eye. (A) Mobility. (B) Self-care. (C) Usual activities. (D) Anxiety/depression. (E) Pain
discomfort. (F) Scatter plot. ‘1’ means no problem in performance, ‘2’ means mild disability or disturbance, and ‘3’ means moderate
to severe disability or disturbance. EQ-5D = EuroQoL 5D. "Statistically significant, left scale is visual efficiency in percentage,
right scale is log MAR of best corrected visual acuity of the better eye.
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Table 2. Partial correlation analysis between visual efficiency
and best corrected visual acuity and EQ-5D index when ad-
justed with age, sex, personal and family income level, educa-
tional status, occupational status, existence of spouse

EQ-5D index Correlation coefficient p-value
Visual efficiency 0.040 0.006
BCVA -0.044 0.002

EQ-5D = EuroQoL 5D; BCVA = best corrected visual acuity of
better eye.
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