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Purpose: To evaluate the association between body mass index (BMI) and visual field (VF) progression in normal tension glau-

coma (NTG) patients.

Methods: We reviewed the medical records of 78 eyes of 78 NTG patients who were treated with eye drops for more than 18
months. Age, sex, existence of hypertension (HTN), diabetes mellitus (DM), refractive error, baseline intraocular pressure (IOP),
IOP reduction ratio, baseline VF indices including mean deviation (MD) and pattern standard deviation, VF progression rate (MD
slope, dB/year), number of eye drops, and BMI were analyzed. The progression of VF was determined by glaucoma change
probability analyses (STATPAC 2) using a Humphrey field analyzer.
Results: The mean follow-up in consecutive eyes was 4.4 + 2.7 years. A total of 18 eyes showed progression and 60 eyes did
not. The VF progression rate (p < 0.001) and number of eye drops (p = 0.024) showed statistical differences, but age, sex, ex-
istence of HTN and DM, refractive error, baseline IOP, IOP reduction ratio, baseline VF index, and BMI did not show a statistical
difference between the two groups (all, p > 0.05). However, multiple linear regression analyses showed that a lower BMI was sig-
nificantly associated with faster VF progression in the progression group (8 = 0.078; standard error = 0.030; p = 0.027).

Conclusions: In the group in which VF loss progressed despite treatment with eye drops, a lower BMI was associated with pro-

gression of VF loss in NTG patients.
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Table 1. Demographics of the study population

Progression group

Non-progression group

@ = 18) (n = 60) p-value
Age (years) 50.0 + 15.4 47.8 + 10.5 0.559"
Sex (male, %) 38.9 45.9 0.599"
DM (%) 5.6 8.2 0.710
HTN (%) 27.8 23.0 0.674"
BMI (kg/m’) 23.1 + 4.5 237+ 34 0.517"
Obesity (BMI > 25, %) 44.4 36.1 0.520"
F/U period (years) 49 +3.5 42 +24 0.291"
Values are presented as mean + SD unless otherwise indicated.
DM = diabetes mellitus; HTN = hypertension; BMI = body mass index; F/U = follow up.
*T—test; +Chi—square test.
Table 2. Clinical data of the study population
Progression group Non-Progression group
(n = 18) (n = 60) p-value
Spherical equivalent (diopter) -2.61 +2.85 -2.22 +2.36 0.552"
| (0)3
Baseline IOP (mmHg) 15.94 + 3.83 15.27 £ 3.73 0.503"
IOP reduction ratio (%) 23.65 + 11.25 2248 +9.14 0.970"
VF
Baseline MD (dB) -3.75 + 3.09 -2.68 + 3.67 0.263"
Baseline PSD (dB) 6.66 + 4.00 4.63 + 4.31 0.080"
VF progression rate (MD slope [dB/year]) -0.66 + 0.51 0.11 + 0.63 <0.001"
Number of eye drops 1.72 + 0.75 1.27 + 0.45 0.024
Disc hemorrhage (n) 1 0 0.231"

Values are presented as mean + SD unless otherwise indicated. Number of eye drops (last follow up visit).
IOP = intraocular pressure; VF = visual field; MD = mean deviation; PSD = pattern standard deviation.

*T-test; "Fisher’s exact test.

Table 3. Correlations between the VF progression rate and other parameters

Progression group

Non-progression group

r p-value r p-value
BMI 0.718 0.001" -0.141 0.283"
Age -0.024 0.924" -0.153 0.243"
Female 0.604 0.008" -0.221 0.089"
DM -0.070 0.782 0.179 0.170"
HTN -0.155 0.540" -0.073 0.580"
Baseline IOP 0.170 0.499" 0.088 0.502"
Baseline MD 0.150 0.551" -0.042 0.752"
Baseline PSD 0.007 0.977" -0.030 0.819"
Disc hemorrhage -0.210 0.402" - -

VF = visual field; BMI = body mass index; DM = diabetes mellitus; HTN = hypertension; IOP

tion; PSD = pattern standard deviation; r = correlation coefficient.
"Pearson’s correlation test; "Spearman’s correlation test.
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= intraocular pressure; MD = mean devia-
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Figure 1. Correlations between body mass index (BMI) and the visual field (VF) progression in the progression and non-progression
groups. (A) The progression group. (B) The non-progression group (line: linear regression line). MD = mean deviation.

Table 4. Multiple linear regression analyses of parameters of the visual field progression rate in the progressive group

Parameters B (SE) p-value
BMI 0.081 (0.020) 0.001
Adjusted for age 0.084 (0.020) 0.001
Adjusted for age, gender 0.070 (0.025) 0.015
Adjusted for age, gender, DM, HTN 0.075 (0.026) 0.015
Adjusted for age, gender, DM, HTN, I0OP, MD, PSD 0.072 (0.027) 0.025
Adjusted for age, gender, DM, HTN, IOP, MD, PSD, Disc hmr 0.078 (0.030) 0.028

SE = standard error; BMI = body mass index; DM = diabetes mellitus; HTN = hypertension; IOP = intraocular pressure; MD = mean deviation;

PSD = pattern standard deviation; Disc Hmr = disc hemorrhage.
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