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Relationship between Binocular Visual Function and Quality of Life in Bilateral
Normal Tension Glaucoma Patients
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Purpose: To analyze the effect of stereopsis and contrast sensitivity on the quality of life and to evaluate the relationship be-
tween integrated binocular visual field (IVF) and binocular visual function in bilateral normal tension glaucoma (NTG) patients.
Methods: Stereopsis and contrast sensitivity tests were performed and compared among 44 NTG patients and 32 normal
subjects. The IVF was integrated using the best location method. The correlation between visual function and subscales of the
National Eye Institute Visual Function Questionnaire 25 (NEI VFQ-25) was evaluated using univariate linear regression.
Results: Stereopsis and contrast sensitivity for the bilateral NTG patients were decreased compared to the normal controls.
Stereopsis and contrast sensitivity exhibited a significant correlation with social functions related to vision and color vision
among subscales of NEI VFQ-25. IVF mean deviation (MD) and better eye MD showed a significant correlation with stereopsis
and contrast sensitivity, while worse eye MD showed no association.

Conclusions: Deterioration of stereopsis and contrast sensitivity in NTG patients affects their quality of life related to social func-
tions and color vision. Both IVF and better eye MDs are correlated with stereopsis and contrast sensitivity in NTG patients.
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Hofet giidks g A 2(logMAR), EE=RE =2t
¢ A(Goldmann applanation tonometry)E ©]-&3+ et 4
AL AlSE8RE AAE EAFAL Humphrey Aps-AJoFA|
(Humphrey Visual Field Analyzer II, Carl Zeiss Meditec
Inc., Dublin, CA, USA)9] central 30-2, Swedish Interactive
Threshold Algorithm-standardstrategy (SITA)E ©]-&3F A
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OFAAL QIAAL AL BT AAL 2SR A4
£ 319t YAA= EJERE A HANTitmus stereotest: Stereo
Optical Co. Inc., Chicago, IL, USA)E ARE-5FTE tidA 7
gho] Sl A eQtuy o HgePd& 2H8-61aL 200 Lux
o] zHolA 40 cm Ao AALRE AAAZ] F HAE
AlRYsteieh BlERS HAs T 9AY A& eHoluy
RS-0l e 7] A TA|9) ARE AAIA G A o= A
oJalgliL, AR 40204 3,000 Alo] Fro= EHSCh
HREE AR €A AlRmgele) ekteR Algelse
o, CSV-1000E” (VectorVision, Greenville, OH, USA)Z o]-&
3}o] WA (photopic condition, 85 cd/m’)Q} ¢h2xA](mesopic
condition, 3 cd/m’) ZZAsto|A 22 3, 6, 12, 18 cycle per
degree (cpd)®] Fubpof| thsl HAFSHRIL Log unite & ¥
Fatsc

N2 AER AR Bolst ul sk Al
AlZy7) 54 22 (National Eye Institute Visual Function
Questionnaire 25, NEI VFQ-25)& o]&-5}o] B7}sl9om”
1271 359 257 MR ds 2 5T 1003 vhos
ghitsto] AlAksaleh AEAl AHdE 1072 A 2859
on, Axg HAEAE AL tdshr] o tidAEel
Ae AA7E Al A 2H2he] Aiat Ae e ¢
ofT oA e e SHeich

E3E £ & ok Best location]S o]-g-atgict "
Best location > AlOFHALS] & 7671 A2 5 2 w2
3 2719f BisH =9 bl 485t 27M, & 4715 Al
QFF 723L9) AAFhE Hlwste] ¥ £ XS
A gre g AhEshe WRlo|thFig. 1). MeA s8¢ &4
o] T = Aok 72228] AXgkol A A et 327 =
= AlofellA 4tEE S8 B F = AloF 1239 JA|gk
of B3} Afo) & ool FEE £ i Aofe] total de-
viation (TD)& #3191tk 7L ¥ Humphrey 254l ok Aol 4
AFE81 Anderson A€ ol 4elo] B3kl F 4 Alof
9] mean deviation (MD, dB)S AAF}Fch

EA)4 AL SPSS 21.0 (SPSS Inc., Chicago, IL, USA)
= ARESHTE AR tRt] YAIAL, ]
A= HANY] B 9 EZEHAE T A4S &8l vlaskel
o A= =] JAIAL iR E HARRE Al
2715484 719 WA= AFTHEA|(Pearson’s correlation
coefficient)S o] &3}t E3E T % Aokl MDE
Integrated Binocular Visual Field (IVF) MD, & &= AJof &
= MD {5 £2 & = MD (better MD), W2 MD &
LHE £ = MD (worse MD) & 7g 9|}al, Al £579] MD2}t
UAA, e HARRFS] Aade T A3 HAE4
o7 YolRettt nE FAZF BAL p-value”} 0.05XT}
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A 44vgat QAR 3279 o, A, AlE
QRS 7 o 7F ZFol7t QISItH(Table 1). =W HAb2
FYE F = AloFe] MD g2 -3.99 £ 6.29 dB, 2 =2
MD 72 -5.04 + 6.71 dB, L} %=90] MD ZH 952 +
839 dBZ AA|ZZT 993t 2o]2 R YTHp<0.001).
ERA AALS 0|83 AAA| FAF AT g BT
o 174.09 + 185.18%, TR 4477 + 117122 £}

Aoz [Fogt AolE HATHp<0.001). thu|H s oAl
oflA H ShAlto] tiEtE L 3, 6, 12, 18 cpd K9
A EARoR {ostA Wka(ZZ p=0.039, p=0.006,
p<0.001, p<0.001), A2=AJoAl= 3 cpdE ATt 2E 5
ghpo A S Aol tiRdtiET FAH R {98t

A FeftH(Table 2).

A7) 584w T8 82942 12719 A§as 5
Azt HE AR 71, Az, FEE Aol 907 o]
do s EA SR A= AA7SHEA 1270
AIFEE S 470 &5, AR QL A", AR A=, Al
wAE A Vs, Aol Rfeoldt AAlE By,
gaAlet B Sl 3719 FES, Al HHE ARRA
7I%E A, FHEAIFoIleH, ehaAlel B 3l 370
o] e AAAQ A%, Azt WAE AEA T, A
Zho|Qlek AAIAL, WAL, FaA] oA F-ol 3t At
A% B9l e Azt AR A 7%} Aztolg]
CH(Table 3).

A %35-2] MD (IVF MD, better MD, worse MD)2} 4]
Al, R Ato]o] Avde Thiwk ARl AEHE F
3l &olH It Table 4). IVF MD%} better MD= A A],
TgaxA] 18 cpd, YAl 18 cpd®t on] Q= Fe) A

A Left VF D:-9.79dB B Right VF
D w|® 8 LT !z "
" ow o s 6 W 212 ®» v
w9 26 T ® 0 " X » DB 2 2 D>
D N N 4 2| 0 b 0 8 9 N v 2D DB B
P ® s P Alm G 6 0 6 pE2 K P E nin o » 2,
7 a4 8 » n|p ®» B A2 %2 ©» » & » |2 » 2 A %
N B P N XV|D VN BB = % » y 2|a % 2 a2
2 v n Al 2 a2 2 % 8 d |3 2 >
2 » B2 2 2 D P Ntx B >
" n|l2 2 n 2|2 a

C IVF by best location mp:-355d8

23 | 18 | 20

18

17 | 18 | 22 | 22

20 | 17

19 |20 | 20| 23| 23

21 | 21 | 23

23 | 24 | 24 | 14 | 27 | 27

23 | 25 | 25 | 27

24 | 28 25 | 29 | 31
27 | 30 31 | 3132

27 26 | 27
31 28 | 26

25 |29 | 31|31 |32])30

29 | 28 | 28 | 26

26 | 30 | 28 | 29 | 28

27 | 30 | 26

23 | 27 | 28 | 27

29 | 29

21 | 24 | 27

28

D:-3.78dB

Figure 1. Integrated visual field (IVF) of normal tension glaucoma. Schematic representation of the left (A), right (B) and IVF by

best location (C). VF = visual field; MD = mean deviation; dB =

decibels.

Table 1. Demographic data for normal tension glaucoma (NTG) and control

NTG (n = 44) Control (n = 32) p-value*

Mean age (years) 59.02 + 14.47 57.56 + 14.07 0.672
Gender (male/female) 25/19 22/10 0.297
Visual acuity (logMAR)

Better eye 0.11 + 0.11 0.09 + 0.09 0.568

Worse eye 0.15 + 0.11 0.13 + 0.08 0.607
Intraocular pressure (mmHg)

Higher eye 14.02 + 2.66 13.78 + 2.35 0.683

Lower eye 12.93 + 2.64 12.62 + 2.56 0.614

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

*p—value by independent #-test.
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Table 2. Clinical data for normal tension glaucoma (NTG) and control

H2sz-

NTG (n = 44) Control (n = 32) p-value”

MD of visual field (dB)

Binocular (IVF) -3.99 + 6.29 229+ 1.5 <0.001
Better eye -5.04 + 6.71 0.97 + 3.5 <0.001
Worse eye -9.52 + 8.39 -0.02 + 2.4 <0.001

Stereopsis (sec) 174.09 + 185.18 44.77 + 11.71 <0.001

Contrast sensitivity test (Photopic, log)
3cpd 1.67 +£0.18 1.76 + 0.17 0.039
6 cpd 1.90 + 0.20 2.03 +0.18 0.006
12 cpd 1.57 £ 0.29 1.82 £ 0.18 <0.001
18 cpd 1.15 £ 0.25 1.42 £ 0.15 <0.001

Contrast sensitivity test (Mesopic, log)
3cpd 1.67 +£ 0.20 1.74 + 0.14 0.129
6 cpd 1.85 + 0.20 2.01 £0.14 <0.001
12 cpd 1.49 + 0.31 1.69 + 0.18 0.002
18 cpd 1.04 +£0.27 1.29 + 0.18 <0.001

Values are presented as mean + standard deviation (SD) unless otherwise indicated.
MD = mean deviation; dB = decibels; IVF = integrated binocular visual field by best location method; cpd = cycle per degree.
“p-value by independent z-test.

Table 3. Correlations of National Eye Institute Visual Function Questionnaire (NEI-VFQ-25) subscale score with clinical visual
function tests
NEI-VFQ-25

Photopic constrast sensitivity test Mesopic constrast sensitivity test

subscale Score  Stereopsis 3 cpd 6 cpd 12 cpd 18 cpd 3 cpd 6 cpd 12 cpd 18 cpd
General health 36.58 -0.25 0.21 0.12 0.28 0.02 0.36 0.01 0.35 0.04
(p =0.023" (p =0.026")

General VA 66.50 -0.33 0.08 0.03 0.08 -0.01 0.09 0.02 -0.11 -0.09

(p =0.039")
Ocular pain 80.79 -0.11 0.05 -0.16 -0.01 -0.04 0.14 -0.05 -0.03 0.15
Near acuity 81.70 -0.23 0.10 0.01 0.08 0.02 0.11 0.01 -0.10 0.07
Distance acuity ~ 83.94 -0.35 0.14 0.15 0.16 0.15 0.27 0.04 0.02 0.15

(@ = 0.027)
Social 91.46 -0.37 0.21 0.28 0.34 0.32 0.25 0.24 0.22 0.40

functioning ( = 0.016") (p = 0.034") (p = 0.047") (p =0.010)

Mental health 77.59 -0.18 0.12 0.05 0.08 -0.15 0.19 0.04 0.01 0.04
Role difficulties ~ 74.35 -0.29 0.08 0.02 0.11 0.01 0.31 0.15 0.05 0.08
Dependency 88.88 -0.12 -0.03 0.16 0.10 -0.09 0.17 0.13 -0.03 -0.01
Driving 82.01 -0.09 -0.29 0.04 0.01 0.01 -0.14 0.10 0.23 0.28
Color vision 93.90 -0.45 0.27 0.28 0.34 0.20 0.25 0.25 0.26 0.36

(p = 0.003") ( = 0.033") (® =0.022)
Peripheral vision 90.24 -0.21 0.34 0.22 0.24 0.20 0.25 0.26 0.10 0.30

(p =0.032)

Composite score  82.94 -0.40 0.23 0.12 0.20 0.11 0.25 0.12 0.02 0.20

(p=0.009)
Values are presented as Pearson’s correlation coefficient unless otherwise indicated.
cpd = cycle per degree; VA = visual acuity.
“p-value by Pearson’s correlation coefficient; significance set at <0.05.
E E3OoL, worse MD= ofwel HAF Axpet ojn] gl il =t
© AHHAIE HolA skt A e AuEAlE Hel
MD % IVF MD2] Z4A4(RY) 2 51714158 coefficient) ook AAIRg Bake] AR NS el 94
7KR2=0.139, B=-10.945) better MDX T} 3] om, HAA| 18 gzl vs] Tastegon, olgst Al7|%9] AAE A
opd, 9FAA] 18 epdoll A% IVF MD (Z4zF R*=0.102 B=0.013, A7) dwA 2 S 40 A 5 S5 A4 BE A
R=0.233 B-0.021)7} better MDHITE & ARIAIS Btk 314 7%} A2l A §oJ3t ALpHAS Mgk IVF MD
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Table 4. Correlation coefficient of a univariate linear regression between visual function test and MDs

R’ Coefficient (95% CI) p-value

Stereopsis (sec)

IVF MD 0.139 -10.94 (-15.15 to -6.73) 0.013

Better MD 0.107 -9.02 (-13.04 to -5.00) 0.030

Worse MD 0.073 -5.97 (-9.25 to -2.69) 0.076
Photopic contrast sensitivity test at 18 cpd

IVF MD 0.102 0.01 (0.01 to 0.02) 0.036

Better MD 0.101 0.01 (0.01 to 0.02) 0.038

Worse MD 0.016 0.00 (0.00 to 0.01) 0.425
Mesopic contrast sensitivity test at 18 cpd

IVF MD 0.233 0.02 (0.01 to 0.02) 0.001

Better MD 0.208 0.02 (0.01 to 0.02) 0.002

Worse MD 0.083 0.01 (0.00 to 0.01) 0.060

MD = mean deviation; CI = confidence interval; IVF = integrated binocular visual field by best location method; cpd = cycle per degree.
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