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Repeatability and Validity of the VAA-2000 Automated Self Vision Tester
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Department of Ophthalmology, Seoul National University Bundang Hospital, Seoul National University College of Medicine, Seongnam, Korea

Purpose: To evaluate the test-retest reliability and validity of the VAA-2000 Self Vision Tester.

Methods: A total of 108 eyes of 108 adults (55 men and 53 women) who visited Seoul National University Bundang Hospital from
March to December 2015 and who had best corrected visual acuities of 20/200 or better, according to both Hahn’s visual acuity
test (using numbers and Landolt rings) and the VAA-2000 Self Vision Tester, were included. The test-retest reliability and validity
of the VAA-2000 Self Vision Tester were assessed and compared with Hahn’s visual acuity test performed using numbers and
Landolt rings. The intraclass correlation, Pearson correlation, Bland-Altman plots, and Deming regression between the different
tests were analyzed.

Results: The average best corrected visual acuity was 0.12 + 0.17 logMAR measured with the VAA-2000 Self Vision Tester, and
was 0.08 + 0.20 logMAR with Hahn’s visual acuity test using numbers and 0.08 + 0.30 logMAR using Landolt rings. The
VAA-2000 Self Vision Tester demonstrated high test-retest reliability (intraclass correlation coefficient = 0.903, p < 0.001) and
acceptable validity when compared with Hahn’s visual acuity test using numbers (r = 0.767, p < 0.001) and Landolt rings (r=
0.727, p < 0.001).

Conclusions: The VAA-2000 Self Vision Tester possesses good reliability and acceptable validity when compared to Hahn’s vis-
ual acuity test using numbers and Landolt rings.

J Korean Ophthalmol Soc 2017;58(2):203-207

Keywords: Automated visual acuity test, Hahn’s visual acuity test, VAA-2000, Validity

AR otte] 7P 7189 AARA oA 5 A= ik VAA-2000 (View-M Technology Co. Ltd,
B35t okt Aho] Waolw, " o]2fgt Al HAE AL Seoul, Korea) AZIAIZAA | AARRS] B8 glo] A5
A4 Qo] TEATL A AetsiA & 4= rhd Hebaxiol o8 AP S Arkz o] I oA AUE I
U A A A= Hg E3E HollA] o] 4H Y Ho|rt’ o o] @AFolAlE VAA-20009] Q41 o]l b4 1 AF
of AABIEAL Ao XS HABHE o] Wol A3 GaEAol disl AAIs] Yotz stk

CHef o

® Received: 2016. 10. 27. = Revised: 2016. 11. 29.

m Accepted: 2017. 1. 17.

® Address reprint requests to Hee Kyung Yang, MD 2015\ 3EFE 129714 EFAEHsng Y <ol
Department of Ophthalmology, Seoul National University o5 Mol = shRMAAE T 2 e
Bundang Hospital, #82 Gumi-ro 173beon-gil, Bundang-gu, T A9l F ARHAA IS SAet shEEale
Seongnam 13620, Korea (Landolt ring), 12|31 VAA-2000 A}7FX] & AAL7|(Fig. 1A)
Tel: 82-31-787-7379, Fax: 82-31-787-4057 = /\]1—_’_:]1% 7;‘[]/\]:(?-;]_‘ _,v’\_ 9\19\1:11, _(’)_?l_ aq_lﬂ;g}\]‘—_g]o] 0.1 O]

E-mail: eye@snubh.org

(© 2017 The Korean Ophthalmological Society
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.

203



- [Hé} inl }‘6

Stotmfsts|x| 2017 H| 58 #

2Fol 108T(gt 551, o172} 531) 1089HS thAko & a5
BT Yol 526 £ 144K(20-794) Ak, £, A
LTSRN YA ARG Hgat H e
. Ahag s S g6 Lan A5
Hgslhon, 3 1059 5 550 2 g3
A= A ]/L?j(Declaratlon of Helsinki)S #5314
el oﬂ:h‘rﬂ] 4] 2] 9]¢l Sl(institutional review board,
IRB)2] £91& whrh(2ol H 5 B-1609/361-106).
SFAMAIA G E= 5 m HojZl SLoA #bS 7heal -
1}9} E}%Ei’ﬂ** flofl A 7}ii

A

HOW TO CONTROL

Figure 1. VAA-2000 Self Vision Tester. (A) Overall view.
(B) Joy stick of the VAA-2000 Self Vision Tester.
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Table 1. Test-retest agreement of initial and repeated measurements of the VAA-2000 Self Vision Tester, and between the Hahn’s
visual acuity number chart, Landolt Ring visual acuity chart and the VAA-2000 Self Vision Tester

Model Mean difference 95% CI for the mean SD differences Correlation coefficient
Initial-Repeated VAA measurement (logMAR) 0.12 -0.02, -0.00 0.00 0.903
Hahn number chart-Initial VAA measurement (logMAR) -0.04 -0.07, -0.02 0.03 0.770
Landolt Ring—Initial VAA measurement (logMAR) -0.07 -0.12, -0.02 0.11 0.727

CI = confidence interval; SD = standard deviation.
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Figure 2. Test-retest variability represented as Bland—Altman plots. Upper and lower dotted lines show 95% limits of agreement
with 95% confidence intervals. (A) Bland-Altman plots for comparison between initial and repeated tests (test-retest agreement) of
the VAA-2000 Self Vision Tester. (B) Bland-Altman plots for comparison between visual acuities measured by the Hahn’s number
chart and the VAA-2000 Self Vision Tester. (C) Bland-Altman plots for comparison between visual acuities measured by the Landolt

Ring visual acuity chart and the VAA-2000 Self Vision Tester. SD =

standard deviation.

Table 2. Deming regression analysis for proportional and systematic bias between initial and repeated measurements of the
VAA-2000 Self Vision Tester, and between the Hahn’s visual acuity number chart, Landolt Ring visual acuity chart and VAA-2000

Self Vision Tester

Model

Deming regression slope (SE) 95% CI slope

Initial (y)-Repeated VAA measurement (x) (logMAR)
Hahn number chart (y)-Initial VAA measurement (x) (logMAR)
Landolt Ring (y)-Initial VAA measurement (x) (logMAR)

0.99 (0.04) 0.91, 1.09
1.16 (0.22) 0.72, 1.61
1.67 (0.53) 0.62,2.72

SE = standard error; CI = confidence interval.

205



- stotatsts x| 20173

Ly
i
_?Lﬁ
r &2
> flo
o~
H%Eﬂ

<
ol N
NIy
BN
_lZii%
2 N

N
n 29
J'I&L‘
i‘”*"

>
> 14 30
‘_gjil

J
>~o
E

o150 3499} Slofe] a2t 2
boho e ol sl 4] oot whEE AN 47 A8
AT AR 717 22t oAl e weelEo] A
A WA Al AR 7tEARd oy = g
B EARA o FA] oAl Aldstal o, gt S04 o]t
ofliE & F7HAQ1 AT glo] AAR 2AFske] HAL
7okt =4, AEs 25%9] SR 9943 9E 7hs
gol Qlof Aol Hisg7ke 7hsAdol glout AA| Aol
Ae 283k Adko] WaER] ki)
o] A9 FAH O R A, 4210l AE VAA-2000 2
A AR GREAS AR ZlololA oY
olo Al o] FAFS] §-§4L BRIaHA %—s?fikl, =4, g

—l> N 9 do 1o
v
ftfo
) >
zo [
o
[
&
T

Aol 0.1 ol4el A9 iAo shof 0.1¢f mlx|A]
waHe Ao 49 AFHA Qo w3 EY, A
PSRN} AL Aol E 2 A9 Aol

=,
A %smau}. 71 Aol wlwa A7t A]e) Al
WE Aol A FHHAA LR 44, PEE
312, T12]3 VAA2000 A7 AANE b2 At

ol del= AR S5k oF s o] AtollA= Aldgst
2 B3 HARAQAZES Jfol 7F Hxrt A3 FHxte)
ZE o} HFE A} o] Ho| w2 zjo)7} B R Ko} X

2]

H fus

H AHE N 714l A5 2 Jlor Helrh
ohit, A7 A T 2 o] AR R AT

206

2 Qe 32 e Wl AEBA o
% o45| st A EAle] 28T

00 A7IA EAHA|E o] 83 A|HAAL

L ozg) xﬁg*g% Hylow, 7129 LA HES]
A 4 BEENE o] &3t AlF ARt A wE S
st olA agHoR 283 4 Qlrk

REFERENCES

1) Yun DH, Rhee SW, Choi O. Ophthalmology, 6th ed. Seoul:
Ilchokak, 2002; 61-2.

2) Bertuzzi F, Orsoni JG, Porta MR, et al. Sensitivity and specificity
of a visual acuity screening protocol performed with the Lea
Symbols 15-line folding distance chart in preschool children. Acta
Ophthalmol Scand 2006;84:807-11.

3) Bach M. The Freiburg Visual Acuity test-Automatic measurement
of visual acuity. Optom Vis Sci 1996;73:49-53.

4) Reading VM, Weale RA. Self-administered automatic sight-testing.
A feasibility study. Doc Ophthalmol 1993;83:43-54.

5) Ruamviboonsuk P, Tiensuwan M, Kunawut C, Masayaanon P.
Repeatability of an automated Landolt C test, compared with the
early treatment of diabetic retinopathy study (ETDRS) chart
testing. Am J Ophthalmol 2003;136:662-9.

6) Beck RW, Moke PS, Turpin AH, et al. A computerized method of
visual acuity testing: adaptation of the early treatment of diabetic
retinopathy study testing protocol. Am J Ophthalmol 2003;135:
194-205.

7) Ma DJ, Yang HK, Hwang JM. Reliability and validity of an auto-
mated computerized visual acuity and stereoacuity test in children
using an interactive video game. Am J Ophthalmol 2013;156:195-
201. el.

8) Gofin R, Falk M. Comparison of the automated vision screening
test to the Snellen test. Public Health 1991;105:139-44.

9) Oum BS. Eye Exam, 3rd ed. Goyang: Naewae Haksool, 2013;
51-2.



- 71813 - ¥5|Z : VAA-2000 XI7IAIZAALT| -

1
Hl
HO
b
i

1

VAA-2000 XI7IA[EAALZ[S] Madnt 788

2X: VAA-2000 KF7IAIZIZAALZ O] XIS T @5 M0 sl LotE
CH& ot W 201518 3E2H 128 71X EYMSHE I H
AEHAT 2 AEE 5510 ZE HAAM 2t HAIH
Bl 5FFHCH VAA—2000 KF7FAIZIZALZ |2 AEIS 23] X560 2
ETNZ|E 0|2¢t Ago] AX|EE Bland—Altman 2%, Deming
Ak VAA-2000 X7HAEAAZ |2 SF0F B ZItHn™AIZE2 0,
HAIZI2 0.08 £ 0.20 logMAR, FEEDZ|2 EX6t W 2|l
2 g2 S A" gUdEAsE= 0.903 (p<0.001)0[% 2,
p<0.001)2 ZHot Aldnt =2 HIUAE BALCH

ZAE: VAA-2000 XZHAIEZAIZ|E 0188t Al dA = 240 ToldS BRon, SHEHMAAZHES
AlEHALRS YR e 245t ALE

(Ch8totutats| x| 2017;58(2):203-207)

Rl

oM on
;

Ct,

FRAMAAZEHE O X2t StF=E 12|, VAA-2000 Xt7}
g 1082t ez, 2t gAYz St NEs
02 NS BYUL, BHAMANARY 27t U 2E
Pearson NHEMOZ ASSGIQLC

17 logMAR, SHEAANZEHREY X2 SHot B A0
Al212 0,08 + 0.30 logMARRICE VAA-2000

A M AN E Q| £ XHr=0.767, p<0,001)Q SH=E12|(r=0.727,

xR
)

k
k

o
(e0]

o=
o
o
0% 0
rere -
X

AT

b

=

o

£
TRt
ay

0x
d

xS
I+
o F

F

ron
o

207



