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Retinal Nerve Fiber Layer Thickness Measured by Spectral Domain Optical
Coherence Tomography in Healthy Koreans
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Purpose: To determine normal retinal nerve fiber layer (RNFL) thickness by age and to investigate the relationships of the RNFL
with clinical variables using spectral domain optical coherence tomography (SD-OCT) in healthy Koreans.
Methods: The peripapillary RNFL thicknesses were measured around the optic disc using consecutive circular B-scans with 3.5 mm

diameter and automatically calculated using a SD-OCT.

Results: Three hundreds fifty-two eyes of 205 healthy subjects were included in the study and RNFL thickness were measured
by SD-OCT. Overall average RNFL thickness was 100.2 £ 10.9 ym, and significantly and negatively correlated with age (r =
-0.164, p = 0.002). The overall average RNFL thickness decrease per decade was 0.8 um (95% confidence interval, -0.3 to -1.3,
p =0.019). Mean RNFL thickness of each quadrant was significantly correlated with axial length except in the superior quadrant.
Conclusions: This study describes the normal RNFL thickness values of Koreans as determined by SD-OCT. Furthermore, age
was found to be correlated with normal RNFL thickness, however age-related changes were not uniform across every region.
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Table 1. Characteristics of subjects

Variable Value

Age (years) (n = 352) 42.83 +22.42
BCVA (logMAR) (n = 350) 0.09 + 0.20
SE (D) (n = 338) -0.87 + 1.99
IOP (mmHg) (n = 298) 14.33 £ 2.78
c¢/d ratio (n = 352) 0.37 £ 0.13
AXL (mm) (n = 315) 23.60 + 1.17

All data was presented as mean + SD.
BCVA = best corrected visual acuity; SE = spherical equivalent;
IOP = intraocular pressure; c/d ratio = cup-to-disc ratio; AXL =
axial length; SD = standard deviation.
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Table 2. Mean retinal nerve fiber layer thicknesses of each segment by age
1-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 Total  p-value*

N (%) 30(8.5) 43(12.2) 55(15.6) 36(10.2) 35(9.9) 60(17.0) 49(13.9) 37(10.5) 7 (2.0) 352

(100.0)

G 1041+ 1009+ 1006+ 1014+ 1046+ 989+ 96.6+ 963+ 1027+ 1002+  0.0054"
7.2 10.4 9.0 7.8 9.3 16.9 8.7 9.0 6.8 10.9

T 797+ 783+ 889+ 790+ 799+ 772+ 759+ 27+ 806+ 793+ <0.0001"
13.7 11.5" 20.8" 13.1 12.6 2.7 15.0" 9.7" 8.3 14.9

S 1315+ 1239+ 1223+ 1250+ 130.1+ 1220+ 1155+ 1146+ 106.6+ 1222+ <0.0001"
13.6 14.9 19.1 13.1 17.8 17.7 14.6 17.0 23.6 17.3

TS 1447 + 1383+ 1389+ 1404+ 1451+ 1350+ 1292+ 1247+ 1163+ 136.1+ <0.0001"
14.2 17.2 18.5" 15.9 233" 21.4 16.47 19.1° 48.4 20.5

NS 1183+ 1096+ 1057+ 1095+ 1150+ 1089+ 101.7+ 1046+ 97.0+ 1083 +  0.0223
20.17 19.9 27.3 17.7 2.2 23.1 19.9 21.2 10.97 22.1

N 679+ 699+ 649+ 691+ T34+ T21+ 699+ 682+ 793+  69.6 + 0.1308
13.7 15.6 22.1 14.0 12.6 12.6 12.6 14.7 10.9 15.3

I 136.6 + 1313+ 1281+ 131.7+ 1346+ 1312+ 1251+ 1295+ 133.6+ 130.6+  0.2879
16.5 20.1 15.6 15.6 12.8 31.2 12.9 16.2 14.4 19.4

TS 1447 + 1383+ 1389+ 1404+ 1451+ 1350+ 1292+ 1247+ 1163+ 136.1 + <0.0001"
14.2 17.27 18.5" 15.9 233" 21.4 16.47 19.1 48.4 20.5

TI 1553+ 153.0+ 1527+ 1525+ 1583+ 1523+ 1447+ 1472+ 1596+ 1519+  0.0832
22.9 19.7 18.3 17.8" 17.5 26.8" 15.9 18.5 11.7 20.3

NI 1179+ 1096+ 1035+ 1109+ 1109+ 1100+ 1056+ 111.7+ 107.6+ 109.3 +  0.4230
18.6 26.8 24.6 21.7 16.7 39.3 16.9 19.0 19.0 25.3

Values are presented as mean + SD or n (%) unless otherwise indicated.
G = general; T = temporal; S = superior; TS = temporosuperior; NS = nasosuperior; N = nasal; I = inferior; TI = temporoinferior; NI
= nasoinferior.
“Statically significant (p-value < 0.05); "There are statistically significant differences (Dunneet T3 test are used for post hoc test, p < 0.05);
‘One-way analysis of variance (ANOVA).

Table 3. Correlation between RNFL thickness in each region and clinical variables

Age logMAR SE 1(0)3 cd ratio AXL
No. of 352 350 338 298 352 315

subjects

G Coefficient’ -0.1640 -0.0787 -0.0223 0.0066 -0.1134 -0.0685

p-value” 0.0020 0.1416 0.6826 0.9092 0.0334 0.2252

T Coefficient’ -0.1774 -0.0883 -0.3100 0.0764 -0.0675 0.3340

p-value” 0.0008 0.0990 <0.0001 0.1884 0.2063 <0.0001

S Coefficient’ -0.2354 -0.1238 0.0265 0.0074 -0.1553 -0.0858

p-value* <0.0001 0.0206 0.6270 0.8986 0.0035 0.1285

TS Coefficient’ -0.2539 -0.1912 0.0015 -0.0073 -0.1426 -0.0100

p-value” <0.0001 0.0003 0.9789 0.9002 0.0074 0.8601

NS Coefficient’ -0.1325 -0.0163 0.0401 0.0185 -0.1104 -0.1282

p-value” 0.0129 0.7618 0.4620 0.7507 0.0384 0.0229

N Coefficient’ 0.0872 0.0130 0.1878 -0.0408 0.0482 -0.2937

p-value* 0.1023 0.8085 0.0005 0.4830 0.3672 <0.0001

I Coefficient’ -0.0732 -0.0461 0.0701 0.0138 -0.1371 -0.1632

p-value” 0.1705 0.3899 0.1986 0.8126 0.0100 0.0037

TI Coefficient’ -0.1045 -0.0867 -0.0688 0.0220 -0.1659 -0.0163

p-value” 0.0502 0.1053 0.2074 0.7058 0.0018 0.7732

NI Coefficient’ -0.0284 -0.0010 0.1633 0.0037 -0.0771 -0.2368

p-value* 0.5949 0.9851 0.0026 0.9488 0.1489 <0.0001

RNFL = retinal nerve fiber layer; SE = spherical equivalent; IOP = intraocular pressure; cd ratio = cup-to-disc ratio; AXL = axial length;
G = general; T = temporal; S = superior; TS = temporosuperior; NS = nasosuperior; N = nasal; I = inferior; TI = temporoinferior; NI
= nasoinferior.
*One-way analysis of variance (ANOVA); "Pearson correlation coefficient.
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Figure 1. Associations between overall retinal nerve fiber layer
(RNFL) thickness and age. Age significantly affected overall
average RNFL thickness, and the rate of average RNFL thin-
ning was approximately 0.8 pm per decade. dots mean in-
dividual RNFL thickness for age, line mean RNFL thickness
average.
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Figure 2. The associations between retinal nerve fiber layer
(RNFL) thickness and axial length (AXL). AXL significantly
affected average RNFL thickness in four quadrants. RNFL
thicknesses in superior, nasal, and inferior quadrants decreased
and RNFL thickness in temporal quadrant increased as AXL
increased. dots mean RNFL thickness for AXL, lines are pre-
sented as mean RNFL thickness. T = temporal; S = superior;
N = nasal; I = inferior.
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Table 4. Multiple linear regression analysis for the relation-
ship of age with RNFL thickness in each region

RNFL thinning (pum)

Segments O 95% CI p-value’
G -0.8 -1.3,-0.3 0.0019
T -0.7 -1.5,-0.0 0.0453
S 2.1 -2.9,-1.3 <0.0001
TS 2.4 -3.3,-1.5 <0.0001
NS -1.7 -2.7,-0.7 0.0011
N 0.4 -0.2, 1.1 0.3397
I -0.6 -1.6, -1.0 0.2070
TI -0.8 -1.7,0.2 0.1076
NI -0.7 -1.9, 0.6 0.6253

RNFL = retinal nerve fiber layer; CI = confidence intervals; G =
general; T = temporal; S = superior; TS = temporosuperior; NS
= nasosuperior; N = nasal; I = inferior; TI = temporoinferior;
NI = nasoinferior.

*Multivariate analysis regression.

Table 5. Multiple linear regression analysis for the relation-
ship of axial length with RNFL thickness in each region

RNFL thinning (pm)

Segments o e e 95% CI p-value”
G -0.9 -2.9,1.0 0.3445
T 3.1 1.2,4.9 0.0014
S 2.0 -3.7,-0.4 0.0018
TS -1.2 -3.4,0.8 0.2459
NS -3.0 -5.0,-0.9 0.0045
N -3.5 -4.8,-2.1 <0.0001
I 2.7 -4.7,-0.8 0.0060
TI -0.4 2.3, 1.6 0.7267
NI -5.6 -8.0, -3.1 <0.0001

RNFL = retinal nerve fiber layer; CI = confidence intervals; G =
general; T = temporal; S = superior; TS = temporosuperior; NS
= nasosuperior; N = nasal; I = inferior; TI = temporoinferior; NI
= nasoinferior.

‘Multivariate analysis regression.
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