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Associations between Retinal Nerve Fiber Layer Defect and Systemic Indices
According to the KNHNES 2010-2012
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Department of Ophthalmology, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: To investigate the associations between retinal nerve fiber layer (RNFL) defects and systemic factors in the Korean
population.

Methods: Based on data from the 5th Korean National Health and Nutritional Examination Survey (2010-2012), 2,999 non-glau-
comatous patients and 424 glaucoma patients were included. We compared body mass index (BMI), blood pressure, and blood
test values according to the presence and location of RNFL defects in the groups and analyzed whether these defects were as-
sociated with various underlying diseases.

Results: In the non-glaucomatous group, RNFL defects were significantly and linearly related with BMI (p = 0.035), systolic blood
pressure (p < 0.001), diastolic blood pressure (p = 0.018), fasting blood glucose (p < 0.001), HbA1c (p < 0.001), serum ferritin
(p = 0.008), and RNFL defects were also significantly associated with diabetes mellitus (p = 0.001), hypertension (p < 0.001),
dyslipidemia (p = 0.003), a history of myocardial infarction or angina (p = 0.037), and migraines (p = 0.004). In the glaucoma
group, patients who had superior RNFL defects had a significantly lower systolic blood pressure (p = 0.034) than patients who
had inferior RNFL defects. The other systemic indices did not differ significantly between these two subgroups. Superior RNFL
defects were significantly associated with diabetes mellitus (p = 0.047) and a history of cerebrovascular accident (p = 0.031).
Conclusions: RNFL defects in both the non-glaucomatous and glaucoma groups were associated with systemic factors. We
could identify that the possibility of RNFL defects can be deduced from these systemic abnormalities and active treatment is
needed in abnormal systemic condition.
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HOSEE " SRS PIAN RS A 4 8 BARAS SPSS 240 (IBM Cop., Amonk, NY, USA)
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Table 1. Clinical characteristics and comparisons according to existence of RNFL defect in non-glaucomatous subjects

Characteristic RNFL defect p-value
With (n = 79) Without (n = 2,920)

Age (years) 422+ 17.0 323 + 9.4 <0.001"

Sex (male:female) 34:45 1,440:1,480 0.769

FHx of ocular disease 15 (19.0) 693 (23.7) 0.201

Ocular
SE (diopters) 243 +1.22 -2.75 £ 1.26 0.560
Intraocular pressure (mmHg) 13.8 + 3.4 13.9 + 2.8 0.926
Mean OPP (mmHg) 50.5 + 9.1 476 +1.5 <0.001"
Disc hemorrhage 2 (2.5 3.1 0.007"
Diabetic retinopathy 1(1.3) 7(0.2) 0.144

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.

RNFL = retinal nerve fiber layer; FHx = family history; SE = spherical equivalent; OPP = ocular perfusion pressure.

"Student r-test; 'chi square test.

Table 2. Comparisons of systemic risk factors according to existence of RNFL defect in non-glaucomatous subjects

Characteristic RNFL defect p-value

With (n = 79) Without (n = 2,920)

Systemic
BMI (kg/m’) 24.14 4+ 3.51 23.99 +3.22 0.035°
Systolic BP (mmHg) 117.00 + 16.26 110.74 + 13.31 <0.001"
Diastolic BP (mmHg) 76.31 + 11.52 73.51 + 10.29 0.018"
Fasting blood glucose (mg/dL) 96.27 + 15.16 90.34 + 15.16 <0.001"
HbAlc (%) 5.78 + 1.14 5.47 £ 0.64 <0.001"
Total cholesterol (mg/dL) 186.45 + 39.56 179.39 + 32.94 0.068
HDL-cholesterol (mg/dL) 53.80 + 11.55 54.60 + 12.55 0.587
LDL-cholesterol (mg/dL) 105.96 + 26.72 107.63 + 29.91 0.787
Triglyceride (mg/dL) 125.57 + 60.85 110.30 + 86.60 0.129
Hb (g/dL) 14.09 + 1.77 14.00 + 1.67 0.670
Ferritin (ng/mL) 95.50 + 89.44 91.09 + 78.73 0.008"
Fe (ug/dL) 107.29 + 50.65 114.37 + 51.98 0.244
TIBC (ug/dL) 320.71 + 47.10 320.68 + 46.21 0.996
Vitamin D (ng/mL) 16.77 + 5.92 15.80 + 5.19 0.111
Diabetes mellitus 6 (7.8) 51 (1.8) 0.001"
Systemic hypertension 14 (18.2) 112 (3.9) <0.001
Dyslipidemia 79.1) 75 (2.6) 0.003"
Histroy of CVA 0 5(0.2) 0.829
History of MI or angina 2 (2.6) 10 (0.3) 0.037"
Thyroid disease 0 68 (2.4) 0.343
CRF 1(1.3) 6(0.2) 0.132
Migraine 11 (13.9) 200 (6.8) 0.004"
Cold extremity 8 (10.1) 371 (12.7) 0.599

Values are presented as mean + standard deviation or number (%).

RNFL = retinal nerve fiber layer; BMI = body mass index; BP = blood pressure; HDL = high density lipoprotein; LDL = low density lip-
oprotein; Hb = hemoglobin; TIBC = total iron binding capacity; CVA = cerebrovascular accident; MI = myocardial infarction; CRF =
chronic renal failure.

"Student r-test; 'chi square test.
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Table 3. Factors associated with the presence of RNFL defect in non-glaucomatous subjects

Characteristic Univariate Multivariate
OR 95% CI p-value OR 95% CI p-value
Age (years) 1.06 1.04-1.07 <0.001" 1.06 1.03-1.09 <0.001°
Systemic
BMI (kg/m’) 1.06 1.01-1.12 0.033" 0.98 0.95-1.01 0.201
Systolic BP (mmHg) 1.03 1.02-1.04 <0.001" 1.02 1.01-1.03 0.020"
Diastolic BP (mmHg) 1.03 1.01-1.05 0.012° 1.05 0.97-1.14 0.233
Fasting blood glucose (mg/dL) 1.01 1.00-1.02 0.003" 1.03 1.00-1.06 0.016"
HbAlc (%) 1.39 1.11-1.72 0.003" 0.98 0.49-1.96 0.949
Total cholesterol (mg/dL) 1.01 1.00-1.01 0.068 1.01 0.99-1.01 0.241
HDL-cholesterol (mg/dL) 0.99 0.98-1.01 0.587
LDL-cholesterol (mg/dL) 1 0.98-1.01 0.787
Triglyceride (mg/dL) 1 1.00-1.00 0.130
Hb (g/dL) 1.03 0.90-1.18 0.670
Ferritin (ng/mL) 1 1.00-1.00 0.020° 1 0.99-1.00 0.314
Fe (ug/dL) 0.99 0.99-1.00 0.245
TIBC (pg/dL) 1 0.99-1.00 0.996
Vitamin D (ng/mL) 1.03 0.99-1.08 0.111
Diabetes mellitus 1.09 0.79-1.49 0.604
Systemic hypertension 1.21 0.97-1.50 0.092 2.12 0.80-5.61 0.130
Dyslipidemia 1.1 0.81-1.49 0.559
History of CVA 0.01 0.00-0.02 0.996
History of MI or angina 7.54 1.63-35.01 0.010° 4.02 0.53-30.57 0.179
Thyroid disease 0.01 0.00-0.02 0.999
CRF 6.21 0.74-52.21 0.093 1.97 0.09-39.31 0.656
Migraine 1.67 1.00-3.25 0.025° 1.94 0.75-5.00 0.171
Cold extremity 0.43 0.20-0.90 0.131

RNFL = retinal nerve fiber layer; OR = odds ratio; CI = confidence intervals; BMI = body mass index; BP = blood pressure; HDL = high
density lipoprotein; LDL = low density lipoprotein; Hb = hemoglobin; TIBC = total iron binding capacity; CVA = cerebrovascular accident;
MI = myocardial infarction; CRF = chronic renal failure.
*Statistically significant. Statistics were analyzed in logistic regression. Factors with p < 0.10 were entered in the multivariate analysis.
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Table 4. Clinical characteristics and comparisons according to location of RNFL defect in glaucoma subjects

Characteristic RNETCeTes) p-value
Inferior (n = 155) Superior (n = 269)

Age (years) 62.1 +11.8 62.0 + 11.1 0.949

Sex (male:female) 78:77 140:129 0.769

FHx of ocular disease 25 (16.1) 39 (14.5) 0.375

Ocular
SE (diopters) -0.54 + 1.24 -0.37 £ 1.05 0.188
Intraocular pressure (mmHg) 14.1 +2.8 143 + 2.8 0.529
Vertical CDR 0.56 + 0.17 0.52 £ 0.17 <0.001"
Horizontal CDR 0.50 + 0.18 0.48 + 0.17 0.014"
Mean OPP (mmHg) 50.6 + 8.3 48.8 + 8.2 0.034"
Disc hemorrhage 3(1.9 9(3.3) 0.303
Diabetic retinopathy 8(5.2) 12 4.5) 0.880

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.

RNFL = retinal nerve fiber layer; FHx = family history; SE = spherical equivalent; CDR = cup-to-disc ratio; OPP = ocular perfusion
pressure.

“Student r-test; 'chi square test.

Table 5. Comparisons of systemic risk factors according to location of RNFL defect in glaucoma subjects

Characteristic RNFL defect p-value
Inferior (n = 155) Superior (n = 269)

Systemic
BMI (kg/m’) 24.19 + 3.49 24.00 £ 3.25 0.577
Systolic BP (mmHg) 131.99 + 18.89 128.11 + 17.67 0.034
Diastolic BP (mmHg) 79.72 + 11.45 77.95 + 10.91 0.119
Fasting blood glucose (mg/dL) 106.171 + 31.07 105.46 + 27.37 0.813
HbAlc (%) 6.16 + 1.12 6.18 + 1.17 0.880
Total cholesterol (mg/dL) 192.66 + 36.17 187.01 + 36.63 0.137
HDL-cholesterol (mg/dL) 50.19 + 11.83 49.96 + 11.52 0.229

LDL-cholesterol (mg/dL) 108.97 + 32.79 107.12 + 37.69 0.810
Triglyceride (mg/dL) 171.89 + 168.69 157.85 + 137.62 0.369
Hb (g/dL) 13.96 + 1.62 14.09 + 1.67 0.351
Ferritin (ng/mL) 98.11 + 105.24 122.88 + 242.62 0.239
Fe (ug/dL) 110.23 + 45.13 115.47 + 51.53 0.307
TIBC (pg/dL) 315.26 + 45.33 313.14 + 42.28 0.639
Vitamin D (ng/mL) 17.64 + 6.60 17.92 £+ 6.15 0.671
Diabetesmellitus 22 (14.3) 54 (20.9) 0.047"
Systemic hypertension 75 (48.7) 118 (45.7) 0.362
Dyslipidemia 26 (16.9) 46 (17.8) 0.388
History of CVA 3(1.9) 18 (7.0) 0.031°
History of MI or angina 13 (8.4) 20 (7.8) 0.484
Thyroid disease 5@3.2) 8 (3.1 0.405
CRF 0 2 (0.8) 0.221
Migraine 25 (16.1) 46 (17.1) 0.553
Cold extremity 15 (9.7) 35 (13.0) 0.346

Values are presented as mean + standard deviation or number (%).

RNFL = retinal nerve fiber layer; BMI = body mass index; BP = blood pressure; HDL = high density lipoprotein; LDL = low density lip-
oprotein; Hb = hemoglobin; TIBC = total iron binding capacity; CVA = cerebrovascular accident; MI = myocardial infarction; CRF =

chronic renal failure.
"Student r-test; 'chi square test.
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