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2  Arterial Hypertension and Retinal Layer Thickness

39 Synopsis
40 Thickness of the retinal nerve fiber layer, ganglion cell layer and photoreceptor outer segment layer in 

41 normal eyes was inversely, and thickness of the inner nuclear layer was positively, associated with higher 

42 blood pressure. 
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3  Arterial Hypertension and Retinal Layer Thickness

44 Abstract
45 Purpose: To investigate relationships between blood pressure and the thickness of single retinal layers in 

46 the macula.

47 Methods: Participants of the population-based Beijing Eye Study, free of retinal or optic nerve disease, 

48 underwent a medical and ophthalmological examinations including optical coherence tomographic 

49 examination of the macula.  Applying a multiple-surface segmentation solution, the retina was 

50 automatically segmented into its various layers.  

51 Results:  The study included 2237 participants (mean age:61.8±8.4 years;range 50–93 years).  Mean 

52 thickness of the retinal nerve fiber layer (RNFL), ganglion cell layer (GCL), inner plexiform layer, inner 

53 nuclear layer (INL), outer plexiform layer, outer nuclear layer/external limiting membrane, ellipsoid zone, 

54 photoreceptor outer segments (POS), and retinal pigment epithelium-Bruch membrane was 31.1±2.3 µm, 

55 39.7±3.5 µm, 38.4±3.3 µm, 34.8±2.0 µm, 28.1±3.0 µm, 79.2±7.3 µm, 22.9±0.6 µm, 19.2±3.3 µm, and 

56 20.7±1.4µm, respectively.  In multivariable analysis, higher systolic blood pressure (SBP) and diastolic 

57 blood pressure (DBP) were associated with thinner GCL and thicker INL, after adjusting for age, sex, and 

58 axial length (all P<0.0056).  Higher SBP was additionally associated with thinner POS, and higher DBP 

59 with thinner RNFL.  For an elevation of SBP/DBP by 10 mmHg, the RNFL, GCL, INL, and POS changed 

60 by 2µm, 3µm, 1.5µm, and 2µm, respectively.  

61 Conclusions: Thickness of RNFL, GCL and POS was inversely, and INL thickness was positively, 

62 associated with higher blood pressure, while the thickness of the other retinal layers was not significantly 

63 correlated with blood pressure.  The findings may be helpful for refinement of the morphometric detection 

64 of retinal diseases.  

65
66
67 Key Messages

68  What is already known on this topic: Associations between higher blood pressure and a thinning 

69 of the peripapillary retinal nerve fiber layer and macular retinal ganglion cell layer have been 

70 reported by previous studies, while a detailed analysis of the associations of the thickness of the 

71 various retinal layers with blood pressure has been missing so far. 

72  What this study adds: With the strengths of a large sample size, a population-based enrollment, 

73 comprehensive adjustment for multiple potential confounders, medical examination-based 

74 exclusion of individuals with retinal or optic nerve diseases, application of a newly developed 

75 segmentation tool based on deep learning and an interior point method, and measurement of all 

76 retinal layers in the macula region, the study revealed that the thickness of the retinal nerve fiber 

77 layer, ganglion cell layer and photoreceptor outer segments layer was inversely, and the 

78 thickness of the inner nuclear layer was positively, associated with higher blood pressure, while 

79 the thickness of the other retinal layers was not significantly correlated with blood pressure.  
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80  How this study might affect research, practice or policy: The findings may be helpful for 

81 refinement of the optical coherence tomography-based morphometric detection of retinal 

82 diseases, elaboration of the etiology of the effect of arterial hypertension on the various retinal 

83 layers taken separately, and for the comparison of the effect of arterial hypertension on other 

84 regions of the central nervous system.  
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86 Introduction
87 Arterial hypertension is a primary risk factor for cardiovascular disease and mortality, accounting for 

88 19.2% of all deaths worldwide.1.  High arterial blood pressure increases peripheral vascular resistance 

89 and causes microvascular changes in many organ systems including the brain, heart, kidneys, and eyes, 

90 with the eye being the only organ where microvascular changes can directly and noninvasively be 

91 visualized.2,3  Hypertension alters the ocular circulation including a reduction in the retinal vessel density 

92 and subsequently causes a series of ophthalmological disorders such as hypertensive retinopathy, 

93 choroidopathy, optic neuropathy, and retinal vessel occlusions.2  Ophthalmoscopical signs of 

94 hypertensive changes of the retina include flame-shaped or blot-shaped intraretinal hemorrhages, cotton-

95 wool spots as micro-infarcts of the retinal nerve fiber layer, hard exudates, and microaneurysms.4-6

96 Optical coherence tomographic (OCT) examinations of the retina revealed that hypertensive 

97 patients without clinically detected hypertensive retinopathy as compared to healthy individuals had a 

98 significantly thinner central macula, a reduced peripapillary retinal nerve fiber layer (RNFL), and a thinner 

99 ganglion cell-inner plexiform layer (GC-IPL).7-11  These previous studies examining the effect of blood 

100 pressure and arterial hypertension on retinal thickness were focused primarily on the thickness of the 

101 whole retina or on the thickness of the GC-IPL and peripapillary RNFL only, while other retinal layers 

102 have not been comprehensively investigated in their associations with blood pressure yet.  The previous 

103 studies were additionally limited by a hospital-based recruitment of the study participants, relatively small 

104 study sample sizes, and a relatively small number of additional parameters examined.  We therefore 

105 evaluated the relationship between the thickness of the single retinal layers with blood 

106 pressure/hypertension in the population-based Beijing Eye Study.  In association with deep learning, we 

107 applied a newly developed system for multiple optimal surface segmentation in retinal OCT images with 

108 sub-pixel accuracy for the delineation of the single retinal layers.12  To avoid a bias by concurrent ocular 

109 diseases, we included only those participants who were free of retinal or optic nerve diseases.  We 

110 additionally assessed a potential association between anti-hypertensive medication and retinal layer 

111 thickness.13

112 The results may be useful to get more information on the influence of hypertension on the single 

113 retinal layers as part of the central nervous system, they may be helpful to define the normative values of 

114 the thickness of the single retinal layers in dependence of blood pressure / hypertension, and they may 

115 be useful to improve the detection and management of retinal and optic nerve eye diseases.

116
117
118 Methods
119 The Beijing Eye Study 2011 is a population-based cross-sectional study, carried out in urban and rural 

120 districts of Greater Beijing.  Eligibility criteria were an age of 50+ years and living in the study regions.14,15 

121 All study participants underwent a series of examinations, including an interview with questions about 

122 their level of education, family status, history of diseases, smoking and alcohol consumption, physical 
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123 activity, and cognitive function.  Biochemical tests assessed the serum concentration of lipids, glucose, 

124 glycosylated hemoglobin A1c, high-sensitive C-reactive protein, and creatinine.  Body height, weight, and 

125 the circumferences of neck, waist, and hip were measured.  The blood pressure was determined using an 

126 automatic blood pressure monitor (HM-1000, Omron, Kyoto, Japan), after the participants had rested for 

127 at least 5 minutes under standardized conditions.  We defined and staged arterial hypertension according 

128 to the criteria published by the American Heart Association.16  Hypertension was defined by a systolic 

129 blood pressure (SBP) of ≥130 mmHg and/or a diastolic blood pressure (DBP) of ≥80 mmHg (and/or a 

130 history of hypertension or antihypertensive medication).16  The blood pressure was categorized as 

131 normal, elevated, stage 1 hypertension, and stage 2 hypertension.

132 Detailed ophthalmological examinations included refractometry and measurement of best 

133 corrected visual acuity, slit lamp-based biomicroscopic examination of the anterior segment lens, and 

134 fundus photography of the macula and optic disc (CR6-45NM Camera, Canon Inc., Ota, Tokyo, Japan).  

135 Using optical low-coherence reflectometry (Lenstar 900® Optical Biometer, Haag-Streit, 3098 Koeniz, 

136 Switzerland), biometry of the right eyes was performed for measurement of axial length.  Intraocular 

137 pressure was determined using a non-contact tonometer (CT-60 computerized tonometer, Topcon Ltd., 

138 Tokyo, Japan).  Using spectral-domain OCT (Spectralis OCT; Heidelberg Engineering, Heidelberg, 

139 Germany), the macular area was scanned by a cube scan mode, compromising 31 continuous horizontal 

140 B scans.  The whole scanning area encompassed 30° x 25°and was centered on the fovea.  The image 

141 penetration resolution was 3.87 µm/pixel (z-resolution).  Each scan line included 100 averaged scans.  

142 For segmentation of the various retinal layers, we used a multiple-surface OCT segmentation 

143 algorithm, which had been developed based on a deep learning approach and an interior point 

144 method.12,17  Recent analyses of the algorithm had shown a test error of less than one-pixel size.12  

145 Assessing the retinal surface and 9 intraretinal interfaces, the thickness of nine retinal layers were 

146 computed as the distance between two adjacent surfaces or interfaces, perpendicular to the retinal 

147 pigment epithelium-Bruch´s membrane (RPE/BM)’s surface (Fig. 1).  The nine layers included the RNFL, 

148 ganglion cell layer (GCL), inner plexiform layer (IPL), inner nuclear layer (INL), outer plexiform layer 

149 (OPL), outer nuclear layer including the external limiting membrane (ONL/ELM), ellipsoid zone (EZ), 

150 photoreceptor outer segments (POS), and the RPE/BM.18  The mean thickness of each layer was 

151 calculated in nine regions defined by the grid of the Early Treatment of Diabetic Retinopathy Study 

152 (ETDRS).19

153 From the 3234 participants of the Beijing Eye Study with OCT macular scans, we excluded those 

154 with glaucoma, non-glaucomatous optic neuropathy, any macular diseases, retinal diseases including 

155 retinal vein occlusion and diabetic retinopathy, and high myopia defined by an axial length of ≥26 mm or a 

156 refractive error of ≤-6 diopter.  In a next step, we excluded those individuals with intraocular pressure 

157 readings of >21 mmHg, a best corrected visual acuity of >0.20 logMAR (negative logarithm of the minimal 

158 angle of resolution) (decimal <0.6), and those individuals with an OCT image quality score of <20.  In a 

159 last step, we excluded those participants with image segmentation errors, detected during an interactive 
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160 check by an experienced ophthalmologist (ZP).  The data obtained on the right eyes were taken for 

161 statistical analysis. 

162 The statistical analysis was performed using statsmodels package in Python 3 (Python Software 

163 Foundation Wilmington, DE, USA; https://www.python.org/).  In the first step of the analysis, the retinal 

164 layer thickness in each ETDRS grid region was assessed.  In a univariable linear regression analysis, we 

165 examined associations between the retinal layer thickness and other ocular and systemic parameters.  

166 Applying Bonferroni´s method of adjusting for performing multiple statistical analyses, and considering 

167 that the analysis was conducted for the nine ETDRS regions of each retinal layer, we considered an 

168 association being statistically significant if the P-value was <0.0056 for each measurement in at least two 

169 adjacent ETDRS grid regions.  In a third step, we conducted a multivariable regression analysis, in which 

170 the dependent variable was the retinal layer thickness in each ETDRS grid region, while the independent 

171 variables were those parameters which were significantly associated with the retinal thickness 

172 measurement in the univariable analysis.  

173
174
175 Results
176 The study included 2237 eyes of 2237 participants (968 (43.3%) men) with a mean age of 61.8±8.4 years 

177 (range: 50-93 years) and a mean axial length of 23.1±0.8 mm (range:19.0-25.9 mm).  The mean systolic 

178 and diastolic blood pressures were 132±21 mmHg and 73±13 mmHg, respectively, and hypertension was 

179 detected in 1171 (52.3%) participants.  The mean thicknesses of the RNFL, GCL, IPL, INL, OPL, 

180 ONL/ELM, EZ, POS and RPE/BM were 31.1±2.3 µm, 39.7±3.5 µm, 38.4±3.3 µm, 34.8±2.0 µm, 28.1±3.0 

181 µm, 79.2±7.3 µm, 22.9±0.6 µm, 19.2±3.3 µm, and 20.7±1.4 µm, respectively (Table 1). 

182 In univariable linear regression analysis, the thickness of the single retinal layers measured as 

183 mean in all ETDRS regions was associated with various systemic and ocular parameters (Table 2).  

184 Similar results were obtained if the thickness of the retinal layers measured separately in the various 

185 ETDRS grid sectors was taken as dependent parameter (Supplementary Tables 1-3).  Using a P-value of 

186 <0.0056 as the criterion of statistical significance for associations of the retinal layer thickness with other 

187 parameters in at least two adjacent ETDRS grid regions, the parameters of age, sex and axial length 

188 were related to the thickness of almost all retinal layers, except for the OPL thickness and the RPE/BM 

189 thickness, which were not significantly correlated with sex.  The thickness of the INL, ONL/ELM and POS 

190 was additionally correlated with the intraocular pressure.  The thickness of the INL and RPE/BM was 

191 associated with the body mass index (Supplementary Tables 1-3)

192 In a multivariable analysis, with the retinal layer thickness in the ETDRS field sector as dependent 

193 variable and all parameters with a significant association with the retinal layer thickness in the ETDRS 

194 field sector as independent variables, increasing SBP and DBP were associated with a thinning of the 

195 GCL and a thickening of the INL, with adjustments made for age, sex, and axial length.  An increased 

196 SBP was additionally associated with a thinning of POS, while an increased DBP was additionally 
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197 associated with a thinning of RNFL (all P<0.0056 in ≥ 2 adjacent ETDRS grids) (Tab 3, 4) (Fig. 2).  The 

198 total retinal thickness was not related with SBP or DBP, when calculated as a whole or in any subfield 

199 (Table 3, 4).

200 A heatmap illustrated the magnitude of the associations between SBP/DBP and the related retinal 

201 layer thickness, in which the association with GCL thickness was most pronounced (Fig. 2).  The blood 

202 pressure-associated GCL thinning was located mainly in the nasal and inferior region of the ETDRS grid, 

203 with a 3 µm GCL thickness decrease for every 10 mm Hg increase in SBP or DBP.  The blood pressure-

204 associated INL thickening was notable most in the temporal region and in the parafoveal regions, with a 

205 1.5 µm INL thickness increase for every 10 mm Hg increase in SBP or DBP.  The POS thickness 

206 decreased by 2 µm for every 10 mm Hg elevation in SBP in the central fovea region, while The RNFL 

207 thickness decreased by 2.0-2.6 µm for every 10 mm Hg elevation in DBP in the superior and temporal 

208 region (Tab 3, 4) (Fig. 2). 

209 When participants were categorized into normal blood pressure, elevated blood pressure, 

210 hypertension stage 1, and hypertension stage 2, the mean thickness of RNFL, GCL, INL and POS in the 

211 associated regions were calculated, after adjusting for parameters such as age, sex and axial length.  

212 With increasing blood pressure stage, the GCL and POS got thinner, while the INL got thicker (P<0.01).  

213 The association with a decreasing RNFL thickness was marginally significant (P=0.051).

214 As compared with the hypertensive patients without anti-hypertensive medication, the group with 

215 anti-hypertensive therapy (786 out of 1171, 67.1%) had a significant lower SBP or DBP (SBP: 135±20 

216 versus 145±20mmHg; DBP: 71±13 mmHg versus 79±13 mmHg, both P<0.001).  The thickness of the 

217 RNFL, GCL, INL, and POS did not differ significantly (P>0.05) between the treated group and the 

218 untreated group after adjusting for age, sex, and axial length. 

219
220
221 Discussion
222 In our population-based study, higher blood pressure was associated in the macular region with a thinner 

223 RNFL, GCL, and POS, and with a thicker INL, after adjusting for factors such as age, sex, and axial 

224 length.  The thickness of the other retinal layers in the macular region were not affected by blood 

225 pressure.  Although associated with a lower blood pressure, use of anti-hypertensive medication was not 

226 related to the thickness of any retinal layer in the multivariable analysis.   

227 The finding of a decreased GCL with increased blood pressure agrees with observations made in 

228 previous studies.  Lim and colleagues found in their clinical study on 84 hypertensive patients and 117 

229 healthy controls, that prolonged hypertension was associated with a thinner GC-IPL and decreased 

230 retinal blood flow.8  Similar results were obtained in another hospital-based study by Lee and associates, 

231 who detected a thinner central macula, a thinner macular RNFL, and a thinner GC-IPL in individuals with 

232 chronic hypertension, in particular in those with a previous hypertensive retinopathy.7  In a prospective, 

233 longitudinal study including 49 eyes with hypertension and 56 controls with a follow-up of 4 years, 
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234 hypertensive patients with well-controlled blood pressure showed a thinning of their GC-IPL as compared 

235 to normal subjects.9   In a population-based multiethnic study on black, Chinese, and Latino Americans 

236 with healthy eyes, hypertension was associated with a thinner RNFL in a multivariable analysis.20  In 

237 contrast, in the population-based Singapore Epidemiology of Eye Diseases Study and the Singapore 

238 Chinese Eye Study, the GC-IPL thickness was not correlated with blood pressure.21-23  Discrepancies in 

239 the results obtained in the various studies might have been due to differences between the studies in the 

240 outlining of the retinal layers, study designs, composition of the study populations, blood pressure control, 

241 and types of anti-hypertensive drugs used.  

242 Interestingly, the macular RNFL thickness in our study population was found to be correlated only 

243 with DBP, but not with SBP.  The reason might be that the association between higher SBP and thinner 

244 RNFL did not reach the level of statistical significance as set after Bonferroni´s correction by a P-value of 

245 <0.0056 (Table 3).  A marginally significant correlation between SBP and RNFL thickness at a 

246 significance level of P<0.05 was found in 4 out of 9 ETDRS sectors.  

247 The finding that the higher blood pressure was more strongly associated with a thinning of the 

248 GCL than with a thinning of the macular RNFL suggests that the effects of hypertension in the macular 

249 region may more easily be detectable by examining the GCL than by assessment of the macular RNFL.  

250 A negative correlation between hypertension and thickness of the peripapillary RNFL has been widely 

251 reported, while associations with the thickness of the macular RNFL have been less frequently explored.  

252 In hospital-based studies, Pappelis et al. reported that treated hypertensive patients showed a thinner 

253 macular RNFL when compared with a control group.24  Lee and colleagues also found a decrease in the 

254 macular RNFL thickness for 18 patients with hypertensive retinopathy who had been followed for more 

255 than one year.25  In the Singapore Epidemiology of Eye Diseases Study, the RNFL thickness was not 

256 associated with the presence of hypertension.23  Our study suggested that a thinning of the GCL as 

257 compared to thickness changes in other retinal layers was the most pronounced alteration found in 

258 association with arterial hypertension.  It shows the importance of examining the macular GCL thickness.  

259 A new observation made in our study was that higher blood pressure was associated with a 

260 thicker INL.  The INL statistically increased in thickness by 1.5 µm for every 10 mm Hg increase in SBP or 

261 DBP.  The reasons for this association have been unknown yet.  Since the OCT images did not reveal 

262 any intraretinal edema, an internuclear blood pressure-related edema as cause for the association may 

263 be unlikely.  A coincidental statistical significance may also be unlikely since Bonferroni´s method was 

264 applied to correct the results of the statistical analysis for performing multiple statistical comparisons.  

265 Future studies may therefore focus on the histological and molecular biological basis of the observation of 

266 a blood pressure-related increase in the INL thickness.  Interestingly, the prevalence of arterial 

267 hypertension was not statistically significantly associated with the INL thickness.  It concurs with the 

268 findings made in the Singapore Epidemiology of Eye Diseases Study in which a significant association 

269 between INL thickness and prevalence of hypertension was neither found.23  In that study, an association 

270 between INL thickness and SBP or DBP was not assessed.  
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271 In our study population the thickness of the POS layer decreased with higher SBP.  It agrees with 

272 the results of the UK Biobank study, in which higher SBP was related to a thinner INL-RPE layer and a 

273 thinner ELM-ISOS layer, as measured in 32,923 participants aged 40–69 years.26  The authors discussed 

274 that higher SBP may lead to the thinning of the photoreceptor-related retinal layers either by intermittently 

275 reducing the blood flow in the deep capillary plexus, or by changing the choroidal permeability. 

276 The finding that the thickness of the single retinal layers did not differ between patients with anti-

277 hypertensive medication and untreated hypertensive patients despite a lower blood pressure in the 

278 treated group may be due to several reasons, including a potentially longer duration of elevated blood 

279 pressure in the treated group.  As in our study population, use of anti-hypertensive medications, 

280 specifically angiotensin-converting enzyme inhibitors or diuretics, was associated with a thinner RNFL 

281 and a thinner GC -IPL in the population of the Singapore Epidemiology of Eye Diseases Study, 

282 independent of the mean blood pressure.13

283 Potential limitations of our study should be discussed.  First, the exclusion of eyes with poor scan 

284 quality might have introduced a selection bias.  Second, as only Chinese aged 50+ years were included 

285 into the study population, the findings of the study may not be directly applicable to other age or ethnic 

286 groups.  Third, information on the types of anti-hypertensive medications was not taken into analysis.  

287 The strengths of our study include its large sample size, a population-based enrollment, and 

288 comprehensive adjustment for multiple potential confounders, including axial length and systemic 

289 biochemical parameters.  In addition, individuals with retinal or optic nerve diseases were excluded 

290 according to a standardized methodology rather than by relying on self-reported or medical records, 

291 hence it was not likely that the association between retinal layer thickness and blood pressure was 

292 influenced by eye diseases.  We used a newly developed segmentation tool based on deep learning and 

293 an interior point method, which has been shown to have a relatively small segmentation error.  And, it is 

294 the first population-based study specifically examining associations between systemic blood pressure and 

295 the thickness of the single retinal layers in the macular region. 

296 In conclusion, the thickness of the RNFL, GCL and POS in individuals free of retinal and optic 

297 nerve diseases was inversely correlated with higher blood pressure, while the thickness of the INL was 

298 positively related to blood pressure.  Hypertensive patients with better controlled blood pressure by 

299 receiving anti-hypertensive medication did not show differences in the thickness of the single retinal 

300 layers as compared to individuals who did not receive treatment.  The findings may be helpful for a 

301 refinement in the morphometric detection of retinal diseases and they may be useful for the comparison 

302 with microvascular hypertension-associated changes in other regions of the central nervous system.  

303
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389 Table 1. Thickness of the segmented layers of retina in 9 Early Treatment Diabetic Retinopathy 

390 Study (ETDRS) subfields. 
391

F IN IS IT II ON OS OT OI

RNFL 16.8±2.5 28.9±2.7 35.1±3.3 24.6±2.0 34.4±3.2 39.5±3.8 40.8±4.3 20.9±1.8 39.2±4.3

GCL 28.4±5.2 49.0±5.8 46.0±4.8 43.7±4.9 46.4±4.9 44.9±4.7 33.0±3.4 31.1±3.3 34.3±3.7

IPL 31.1±4.3 38.3±4.5 41.7±4.4 42.5±4.4 41.6±4.4 38.7±3.6 33.6±3.4 43.1±3.9 35.0±3.4

INL 28.3±2.8 38.8±2.4 38.4±2.4 36.9±2.4 38.0±2.3 36.7±2.4 31.6±2.4 33.0±2.2 32.1±2.2

OPL 26.1±3.7 33.5±8.6 29.9±5.5 27.1±2.3 28.3±4.2 31.5±5.7 26.2±3.2 25.2±2.1 25.0±2.7

ONL/ELM 98.9±8.7 84.3±12.5 78.1±9.0 85.3±7.0 83.1±8.2 70.8±9.6 65.2±7.0 73.3±6.2 73.5±6.9

EZ 24.1±0.5 23.0±0.7 22.9±0.7 23.1±0.7 22.8±0.7 22.1±0.7 23.3±1.3 22.5±1.0 22.5±0.9

POS 24.3±3.5 20.9±3.4 19.1±3.6 20.5±3.3 20.6±3.4 17.3±3.7 14.9±4.1 17.3±3.6 18.1±3.8

RPE/BM 19.6±1.7 20.1±1.9 20.5±1.7 19.9±1.8 20.3±1.7 21.1±1.6 22.0±1.3 21.3±1.5 21.3±1.5

392
393 Data are shown as mean ± standard deviation (µm)

394 The ETDRS subfields include fovea (F), inner nasal (IN), inner superior (IS), inner temporal (IT), inner inferior (II), 

395 outer nasal (ON), outer superior (OS), outer temporal (OT), and outer inferior (OI) subfields.

396 RNFL: retinal nerve fiber layer; GC-IPL: ganglion cell-inner plexiform layer; SBP: systolic blood pressure; DBP: 

397 diastolic blood pressure; RPE/BM: retinal pigment epithelium-Bruch’s membrane; GCL: ganglion cell layer; IPL: 

398 inner plexiform layer; INL: inner nuclear layer; OPL: outer plexiform layer; ONL/ELM: outer nuclear layer/external 

399 limiting membrane; EZ: ellipsoid zone; POS: photoreceptor outer segments. 
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400 Table 2. Association (univariate linear regression) between the average thickness of each layer 

401 and major systemic and ocular parameters 
402

RNFL GCL IPL INL OPL ONL/ELM EZ POS RPE/BM

Age
1.40E-8

(-0.12**)

3.07E-31

(-0.24**)

4.33E-62

(-0.34**)

1.29E-124

(-0.47**)

6.15E-16

(0.17**)

4.42E-51

(-0.31**)

4.16E-16

(0.17**)

1.65E-

103

(-0.43**)

1.78E-109

(0.45**)

Gender
0.134

(-0.03)

0.01

(0.05*)

0.009

(-0.06**)

0.002

(-0.07**)

0.347

(0.02)

2.79E-14

(-0.16**)

3.00E-6

(0.10**)

9.00E-6

(-0.09**)

0.309

(0.02)

Axial Length
1.05E-22

(0.21**)

0.651

(0.01)

0.002

(-0.07**)

4.72E-8

(-0.12**)

6.15E-13

(0.16**)

5.78E-13

(-0.16**)

5.15E-8

(0.12**)

2.68E-7

(-0.11**)

2.08E-12

(0.15**)

IOP
0.499

(0.01)

0.077

(0.04)

0.012

(0.05*)

1.02E-4

(0.08**)

0.359

(-0.02)

0.002

(0.07**)

0.127

(-0.03)

0.001

(0.07**)

0.017

(-0.05*)

Height
5.85E-8

(0.11**)

0.291

(0.02)

5.00E-6

(0.10**)

1.37E-8

(0.12**)

0.256

(-0.02)

4.39E-10

(0.13**)

3.00E-6

(-0.10**)

1.60E-11

(0.14**)

2.27E-4

(-0.08**)

Weight
0.273

(0.02)

0.225

(-0.03)

8.00E-6

(0.09**)

1.45E-9

(0.13**)

0.129

(-0.03)

1.60E-5

(0.09**)

0.001

(-0.07**)

8.00E-6

(0.10**)

2.37E-8

(-0.12**)

BMI
0.020

(-0.05*)

0.047

(-0.04*)

0.035

(0.05*)

0.001

(0.07**)

0.235

(-0.03)

0.368

(0.02)

0.325

(-0.02)

0.493

(0.02)

4.90E-5

(-0.09**)

Waist 

circumference

0.002

(-0.07**)

4.70E-5

(-0.09**)

0.417

(0.02)

0.122

(0.03)

0.114

(-0.03)

0.345

(0.02)

0.501

(-0.01)

0.492

(-0.02)

0.005

(-0.06**)

Hip 

circumference

0.039

(-0.04*)

0.187

(-0.03)

0.165

(0.03)

0.002

(0.06**)

0.057

(-0.04)

0.384

(0.02)

0.611

(-0.01)

0.261

(0.02)

4.00E-6

(-0.10**)

SBP
1.56E-4

(-0.08**)

8.70E-7

(-0.10**)

0.91

(-0.002)

0.900

(0.003)

0.411

(0.02)

0.393

(-0.02)

0.024

(0.05*)

5.20E-5

(-0.09**)

0.142

(0.03)

DBP
0.053

(-0.04)

0.66

(-0.01)

1.72E-4

(0.08**)

1.76E-12

(0.15**)

0.003

(-0.06**)

7.61E-8

(0.11**)

0.242

(-0.03)

3.24E-7

(0.11**)

6.42E-11

(-0.14**)

Hypertension
5.60E-5

(-0.09**)

5.60E-5

(-0.12**)

0.069

(-0.04)

1.95E-4

(-0.08**)

0.018

(0.05*)

0.005

(-0.06**)

0.432

(0.02)

8.00E-6

(-0.09**)

0.001

(0.07**)

Glucose
0.515

(0.02)

0.376

(-0.02)

0.525

(0.02)

0.452

(0.02)

0.265

(0.03)

0.010

(-0.06**)

0.005

(-0.07**)

0.012

(-0.06*)

0.004

(0.07**)

Diabetes
0.57

(-0.01)

0.048

(-0.04*)

0.697

(-0.01)

0.207

(-0.03)

0.132

(0.03)

0.044

(-0.04*)

0.029

(-0.05*)

8.90E-5

(-0.08**)

9.00E-6

(0.09**)

Cholesterol
0.874

(-0.004)

0.244

(0.03)

0.780

(-0.01)

0.981

(0.001)

0.577

(-0.01)

0.018

(-0.06*)

0.254

(-0.03)

0.238

(0.03)

0.985

(0)

HDL
0.824

(0.01)

0.134

(0.04)

0.523

(0.02)

0.048

(0.05*)

0.749

(0.01)

0.811

(0.01)

0.759

(0.01)

0.066

(0.05)

0.665

(-0.01)

LDL
0.557

(0.01)

0.104

(0.04)

0.659

(0.01)

0.49

(0.02)

0.232

(-0.03)

0.193

(-0.03)

0.367

(-0.02)

0.108

(0.04)

0.515

(-0.02)
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TG
0.067

(-0.04)

0.197

(-0.03)

0.229

(-0.03)

0.055

(-0.05)

0.489

(-0.02)

0.045

(-0.05*)

0.213

(-0.03)

0.194

(-0.03)

0.758

(-0.01)

403
404 Data are presented as P-value (Correlation coefficient)

405 *Significance at the 0.05 level (2-tailed); **significance at the 0.01 level (2-tailed).

406 RNFL: retinal nerve fiber layer; GC-IPL: ganglion cell-inner plexiform layer; SBP: systolic blood pressure; DBP: 

407 diastolic blood pressure; RPE/BM: retinal pigment epithelium-Bruch’s membrane; GCL: ganglion cell layer; IPL: 

408 inner plexiform layer; INL: inner nuclear layer; OPL: outer plexiform layer; ONL/ELM: outer nuclear layer/external 

409 limiting membrane; EZ: ellipsoid zone; POS: photoreceptor outer segments.

410 IOP: intraocular pressure; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; 

411 HDL: high density lipoprotein; LDL: low density lipoprotein; TG: triglyceride
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413 Table 3. Associations (multivariate analysis) between systolic blood pressure and the thickness 

414 of 9 retinal layers in each Early Treatment Diabetic Retinopathy Study (ETDRS) grid sector, 

415 with adjustments for age, sex and axial length.
416

 RNFL GCL IPL INL OPL ONL/ELM EZ POS RPE/BM
Total 

Retina

F
0.835

(-0.01)

0.094

(-0.18)

0.953

(0.01)

0.116

(0.09)

0.736

(-0.03)

0.084

(0.30)

0.028

(0.03)

1.35E-03

(-0.22)

0.589

(-0.02)

0.927

(-0.03)

IN
0.864

(-0.01)

7.55E-03

(-0.33)

5.53E-03

(0.26)

1.12E-03

(0.16)

0.474

(-0.13)

0.301

(0.25)

0.090

(0.03)

5.85E-03

(-0.19)

0.839

(-0.01)

0.908

(0.04)

IS
0.027

(-0.15)

0.030

(-0.22)

0.149

(0.13)

0.031

(0.1)

0.533

(0.07)

0.825

(0.04)

6.53E-03

(0.04)

0.027

(-0.16)

0.763

(-0.01)

0.627

(-0.15)

IT
0.366

(0.04)

0.469

(-0.08)

0.872

(0.01)

5.68E-05

(0.18)

0.020

(0.11)

0.866

(-0.02)

0.215

(0.02)

0.012

(-0.16)

0.536

(-0.02)

0.785

(0.08)

II
0.255

(-0.08)

5.00E-04

(-0.36)

0.087

(0.15)

2.16E-03

(0.13)

0.811

(-0.02)

0.606

(-0.08)

0.045

(0.03)

4.61E-03

(-0.19)

0.460

(-0.02)

0.167

(-0.44)

ON
7.91E-03

(-0.21)

1.11E-03

(-0.31)

0.038

(0.15)

0.136

(0.07)

0.673

(0.05)

0.414

(-0.15)

0.196

(0.02)

0.119

(-0.11)

0.604

(0.02)

0.134

(-0.48)

OS
0.026

(-0.20)

0.198

(-0.09)

0.045

(0.13)

0.139

(0.07)

0.098

(0.11)

0.220

(-0.17)

0.424

(0.02)

0.158

(-0.11)

0.902

(0)

0.397

(-0.25)

OT
0.268

(-0.04)

0.059

(-0.13)

0.510

(0.05)

5.35E-03

(0.11)

3.17E-03

(0.14)

0.100

(-0.21)

0.577

(0.01)

0.308

(-0.07)

0.086

(-0.05)

0.476

(-0.19)

OI

 

0.029

(-0.20)

3.41E-06

(-0.36)

0.203

(0.08)

0.493

(0.03)

0.613

(0.03)

0.086

(-0.24)

0.073

(0.03)

0.283

(-0.08)

0.096

(-0.05)

0.012 

(-0.74)

417 The association was corrected by age, gender and axial length.

418 Data are presented as P-values (Correlation coefficient).

419 A Bonferroni-corrected significance with a P-value <0.0056 was marked in bold.

420 RNFL: retinal nerve fiber layer; GC-IPL: ganglion cell-inner plexiform layer; SBP: systolic blood pressure; DBP: 

421 diastolic blood pressure; RPE/BM: retinal pigment epithelium-Bruch’s membrane; GCL: ganglion cell layer; IPL: 

422 inner plexiform layer; INL: inner nuclear layer;

423  The ETDRS subfields include fovea (F), inner nasal (IN), inner superior (IS), inner temporal (IT), inner inferior (II), 

424 outer nasal (ON), outer superior (OS), outer temporal (OT), and outer inferior (OI) subfields.
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18  Arterial Hypertension and Retinal Layer Thickness

425 Table 4. Associations (multivariate analysis) between diastolic blood pressure and the thickness 

426 of 9 retinal layers in each Early Treatment Diabetic Retinopathy Study (ETDRS) grid sector with 

427 adjustments for age, sex and axial length.

428

 
RNFL GCL IPL INL OPL ONL/ELM EZ POS RPE/BM

Total 

Retina

F
0.218

(-0.06)

0.077

(-0.19)

0.035

(-0.19)

0.757

(0.02)

0.013

(-0.19)

2.38E-03

(0.54)

8.59E-

03

(0.03)

0.343

(-0.07)

0.117

(-0.05)

0.634

(-0.17)

IN
0.477

(-0.04)

0.020

(-0.29)

0.257

(0.11)

0.017

(0.12)

0.027

(-0.40)

0.013

(0.61)

0.019

(0.04)

0.814

(-0.02)

0.068

(-0.07)

0.851

(0.06)

IS

3.92E-

03

(-0.20)

0.261

(-0.12)

0.799

(0.02)

0.049

(0.09)

0.753

(0.04)

0.369

(0.17)

0.025

(0.03)

0.755

(0.02)

0.078

(-0.06)

0.999

(0.00)

IT
0.432

(0.03)

0.629

(0.05)

0.310

(-0.09)

1.20E-04

(0.17)

9.35E-03

(0.13)

0.926

(0.01)

0.341

(0.01)

0.799

(0.02)

0.052

(-0.07)

0.361

(0.27)

II
0.285

(-0.07)

0.030

(-0.23)

0.795

(0.02)

9.85E-03

(0.11)

0.163

(-0.13)

0.389

(0.14)

0.050

(0.03)

0.830

(-0.01)

0.057

(-0.06)

0.537

(-0.20)

ON

9.01E-

04

(-0.26)

2.57E-

03

(-0.29)

0.217

(0.09)

0.265

(0.05)

0.452

(-0.09)

0.573

(0.11)

0.289

(0.02)

0.638

(0.03)

0.255

(-0.04)

0.238

(-0.38)

OS
0.015

(-0.22)

0.570

(-0.04)

0.126

(0.10)

0.037

(0.09)

0.201

(0.09)

0.596

(-0.08)

0.855

(0)

0.651

(0.04)

0.063

(-0.05)

0.836

(-0.06)

OT
0.223

(-0.05)

0.600

(-0.04)

0.569

(0.04)

1.27E-03

(0.13)

1.49E-03

(0.15)

0.341

(-0.12)

0.648

(-0.01)

0.145

(0.1)

8.02E-04

(-0.1)

0.695

(0.11)

OI

 

0.012

(-0.23)

4.97E-

04

(-0.27)

0.774

(0.02)

0.328

(0.04)

0.647

(-0.03)

0.763

(-0.04)

0.421

(0.02)

0.350

(0.07)

9.93E-03

(-0.08)

0.092

(-0.50)

429
430 The association was corrected by age, gender and axial length.

431 Data are presented as P-values (Correlation coefficient).

432 A Bonferroni-corrected significance with a P-value <0.0056 was marked in bold.

433 RNFL: retinal nerve fiber layer; GC-IPL: ganglion cell-inner plexiform layer; SBP: systolic blood pressure; DBP: 

434 diastolic blood pressure; RPE/BM: retinal pigment epithelium-Bruch’s membrane; GCL: ganglion cell layer; IPL: 

435 inner plexiform layer; INL: inner nuclear layer; OPL: outer plexiform layer; ONL/ELM: outer nuclear layer/external 

436 limiting membrane; EZ: ellipsoid zone; POS: photoreceptor outer segments.

437 The ETDRS subfields include fovea (F), inner nasal (IN), inner superior (IS), inner temporal (IT), inner inferior (II), 

438 outer nasal (ON), outer superior (OS), outer temporal (OT), and outer inferior (OI) subfields.
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19  Arterial Hypertension and Retinal Layer Thickness

440 Figure 1. Retinal layer segmentations in an optical coherence tomography B-scan. 

441 Nine layers of the retina were segmented, including the retinal nerve fiber layer (RNFL), 

442 ganglion cell layer (GCL), inner plexiform layer (IPL), inner nuclear layer (INL), outer 

443 plexiform layer (OPL), outer nuclear layer/external limiting membrane (ONL/ELM), ellipsoid 

444 zone (EZ), photoreceptor outer segments (POS), and retinal pigment epithelium-Bruch 

445 membrane (RPE/BM).
446
447

448 Figure 2. Retinal layers associated with systolic or diastolic blood pressure after multivariate 

449 analysis.

450 The strength of the association between layer thickness in each ETDRS sector and the 

451 systolic/diastolic blood pressure is depicted by the standard correlation coefficient (marked in the 

452 figure) in a multivariate regression analysis, with correcting the effect of age, gender, axial 

453 length and intraocular pressure. Blue and pink represent a positive and a negative relationship, 

454 respectively. A subfield that achieved a significance with a P-value <0.0056 is marked in green, 

455 while a subfield with a P-value <0.05 is marked in orange.

456 With an increase of systolic blood pressure, the thickness of the ganglion cell layer (GCL) and 

457 the photoreceptor outer segments (POS) decreased and the inner nuclear layer (INL) thickness 

458 increased (upper figure).  With an increase of diastolic blood pressure, the thickness of GCL and 

459 retinal nerve fiber layer (RNFL) decreased, and the INL thickness increased (lower figure). 
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Figure 1. Retinal layer segmentations in an optical coherence tomography B-scan. 
Nine layers of the retina were segmented, including the retinal nerve fiber layer (RNFL), ganglion cell layer 

(GCL), inner plexiform layer (IPL), inner nuclear layer (INL), outer plexiform layer (OPL), outer nuclear 
layer/external limiting membrane (ONL/ELM), ellipsoid zone (EZ), photoreceptor outer segments (POS), and 

retinal pigment epithelium-Bruch membrane (RPE/BM). 
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Figure 2. Retinal layers associated with systolic or diastolic blood pressure after multivariate analysis. 
The strength of the association between layer thickness in each ETDRS sector and the systolic/diastolic 

blood pressure is depicted by the standard correlation coefficient (marked in the figure) in a multivariate 
regression analysis, with correcting the effect of age, gender, axial length and intraocular pressure. Blue and 

pink represent a positive and a negative relationship, respectively. A subfield that achieved a significance 
with a P-value <0.0056 is marked in green, while a subfield with a P-value <0.05 is marked in orange. 

With an increase of systolic blood pressure, the thickness of the ganglion cell layer (GCL) and the 
photoreceptor outer segments (POS) decreased and the inner nuclear layer (INL) thickness increased (upper 

figure).  With an increase of diastolic blood pressure, the thickness of GCL and retinal nerve fiber layer 
(RNFL) decreased, and the INL thickness increased (lower figure). 
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Supplementary Table 1: Association between the thickness of top 3 retinal layers (RNFL, GCL, IPL) in each 
ETDRS subfield with systematical and ocular parameters in a univariate linear regression 
 

Layer Univariable F IN IS IT II ON OS OT OI 

RNFL 

Age 8.24E-02 
(0.01) 

5.25E-03 
(-0.02**) 

2.82E-10 
(-0.05**) 

3.08E-22 
(-0.05**) 

1.60E-11 
(-0.05**) 

4.05E-03 
(-0.03**) 

1.95E-06 
(-0.05**) 

2.62E-06 
(-0.02**) 

8.06E-04 
(-0.04**) 

Gender 2.99E-29 
(-1.18**) 

1.01E-08 
(-0.65**) 

1.33E-06 
(-0.67**) 

1.69E-01 
(-0.11) 

8.98E-01 
(0.02) 

5.74E-02 
(-0.30) 

7.95E-03 
(0.48**) 

7.70E-01 
(-0.02) 

8.43E-11 
(1.19**) 

Axial Length 8.60E-31 
(0.71**) 

1.28E-32 
(0.79**) 

5.52E-22 
(0.78**) 

1.08E-03 
(0.16**) 

1.35E-12 
(0.56**) 

2.55E-24 
(0.95**) 

1.01E-05 
(0.47**) 

1.81E-02 
(-0.11*) 

1.90E-06 
(0.51**) 

IOP 8.76E-01 
(0.00) 

1.42E-02 
(0.06*) 

4.41E-02 
(0.06*) 

1.69E-01 
(0.02) 

6.97E-01 
(0.01) 

3.26E-01 
(0.03) 

6.33E-01 
(0.02) 

8.38E-01 
(-0.00) 

5.95E-02 
(-0.07) 

Height 9.74E-23 
(0.07**) 

1.47E-12 
(0.05**) 

7.08E-15 
(0.07**) 

6.17E-05 
(0.02**) 

6.16E-04 
(0.03**) 

8.41E-07 
(0.05**) 

9.67E-02 
(0.02) 

2.75E-02 
(0.01*) 

2.10E-01 
(-0.01) 

Weight 6.88E-05 
(0.02**) 

1.86E-02 
(0.01*) 

4.82E-02 
(0.01*) 

3.92E-04 
(0.01**) 

5.80E-01 
(0.00) 

7.15E-01 
(-0.00) 

8.16E-01 
(-0.00) 

1.89E-01 
(0.00) 

1.01E-02 
(-0.02*) 

BMI 5.31E-02 
(-0.03) 

4.42E-02 
(-0.03*) 

4.99E-03 
(-0.05**) 

1.37E-01 
(0.02) 

1.17E-01 
(-0.03) 

2.12E-04 
(-0.08**) 

1.68E-01 
(-0.03) 

9.80E-01 
(0.00) 

3.39E-02 
(-0.05*) 

Waist 
circumference 

1.85E-01 
(0.01) 

3.54E-01 
(-0.01) 

1.98E-02 
(-0.02*) 

6.32E-01 
(0.00) 

1.00E-02 
(-0.02*) 

9.89E-05 
(-0.03**) 

3.93E-04 
(-0.03**) 

4.09E-01 
(-0.00) 

1.62E-06 
(-0.04**) 

Hip 
circumference 

4.54E-01 
(-0.01) 

1.50E-01 
(-0.01) 

8.43E-02 
(-0.02) 

2.23E-01 
(0.01) 

1.10E-01 
(-0.01) 

1.33E-03 
(-0.03**) 

1.36E-01 
(-0.02) 

3.00E-01 
(-0.01) 

2.08E-02 
(-0.03*) 

SBP 4.27E-01 
(-0.00) 

6.43E-02 
(-0.01) 

4.40E-05 
(-0.01**) 

3.23E-01 
(-0.00) 

1.84E-03 
(-0.01**) 

2.08E-05 
(-0.02**) 

2.39E-04 
(-0.02**) 

1.44E-01 
(-0.00) 

2.26E-04 
(-0.02**) 

DBP 5.21E-01 
(-0.00) 

7.86E-01 
(-0.00) 

9.80E-02 
(-0.01) 

1.76E-02 
(0.01*) 

6.36E-01 
(-0.00) 

1.32E-03 
(-0.02**) 

2.03E-02 
(-0.02*) 

9.21E-01 
(-0.00) 

1.07E-03 
(-0.02**) 

Hypertension 2.58E-02 
(-0.24*) 

3.68E-03 
(-0.33**) 

2.39E-05 
(-0.58**) 

4.86E-03 
(-0.23**) 

8.53E-05 
(-0.53**) 

4.18E-04 
(-0.56**) 

3.65E-03 
(-0.52**) 

6.11E-02 
(-0.14) 

7.05E-03 
(-0.49**) 

Glucose 8.91E-01 
(0.01) 

7.29E-01 
(0.02) 

6.42E-01 
(-0.03) 

9.28E-02 
(0.06) 

5.75E-01 
(0.03) 

7.64E-01 
(-0.02) 

5.52E-01 
(0.04) 

4.02E-01 
(0.03) 

6.69E-01 
(0.03) 

Diabetes 4.41E-01 
(-0.12) 

2.81E-01 
(-0.18) 

1.12E-01 
(-0.33) 

9.45E-01 
(-0.01) 

5.51E-01 
(-0.12) 

8.84E-01 
(-0.03) 

8.88E-01 
(-0.04) 

9.63E-01 
(0.01) 

8.23E-01 
(-0.06) 

Cholesterol 2.17E-02 
(-0.14*) 

5.22E-01 
(-0.04) 

2.44E-01 
(-0.10) 

7.78E-01 
(0.01) 

6.36E-01 
(0.04) 

4.72E-01 
(-0.07) 

2.85E-01 
(0.12) 

5.77E-01 
(0.03) 

3.96E-01 
(0.09) 

HDL 6.03E-01 
(0.08) 

1.86E-01 
(0.22) 

6.25E-01 
(-0.10) 

3.26E-01 
(0.12) 

5.24E-01 
(0.13) 

6.40E-01 
(0.11) 

4.42E-01 
(-0.20) 

8.51E-01 
(0.02) 

6.71E-01 
(-0.11) 

LDL 2.53E-01 
(-0.08) 

7.92E-01 
(-0.02) 

7.50E-01 
(-0.03) 

1.29E-01 
(0.08) 

2.11E-01 
(0.11) 

6.08E-01 
(-0.05) 

2.70E-01 
(0.13) 

2.82E-01 
(0.05) 

1.68E-01 
(0.17) 

TG 2.28E-04 
(-0.18**) 

1.02E-02 
(-0.14*) 

1.12E-01 
(-0.10) 

1.11E-01 
(-0.06) 

1.16E-01 
(-0.10) 

4.92E-02 
(-0.15*) 

4.19E-01 
(0.07) 

7.50E-01 
(-0.01) 

4.64E-01 
(-0.06) 

GCL 

Age 8.37E-03 
(-0.03**) 

6.70E-10 
(-0.09**) 

7.80E-21 
(-0.11**) 

9.66E-23 
(-0.12**) 

2.22E-21 
(-0.12**) 

1.12E-49 
(-0.17**) 

4.64E-23 
(-0.08**) 

3.81E-29 
(-0.09**) 

2.49E-19 
(-0.08**) 

Gender 8.73E-16 
(-1.77**) 

8.50E-01 
(0.05) 

6.04E-02 
(0.39) 

1.12E-01 
(0.34) 

5.79E-03 
(0.58**) 

2.60E-08 
(1.11**) 

1.67E-18 
(1.27**) 

8.06E-06 
(0.63**) 

1.08E-08 
(0.90**) 

Axial Length 6.17E-26 
(1.35**) 

2.72E-07 
(0.75**) 

1.20E-01 
(0.19) 

5.14E-04 
(0.43**) 

2.71E-01 
(0.14) 

1.82E-13 
(-0.86**) 

7.88E-27 
(-0.90**) 

4.23E-02 
(-0.17*) 

1.25E-12 
(-0.65**) 

IOP 1.73E-01 
(0.06) 

1.10E-01 
(0.08) 

2.79E-02 
(0.09*) 

1.03E-01 
(0.07) 

1.09E-01 
(0.07) 

5.69E-02 
(0.07) 

9.76E-01 
(-0.00) 

3.85E-01 
(0.02) 

7.78E-01 
(0.01) 

Height 1.23E-17 
(0.12**) 

1.58E-02 
(0.04*) 

2.42E-01 
(0.02) 

2.42E-02 
(0.03*) 

5.45E-01 
(0.01) 

6.04E-03 
(-0.03**) 

7.32E-10 
(-0.06**) 

8.49E-01 
(-0.00) 

2.14E-03 
(-0.03**) 

Weight 2.11E-02 
(0.02*) 

4.63E-01 
(-0.01) 

2.66E-01 
(-0.01) 

3.85E-01 
(0.01) 

4.51E-02 
(-0.02*) 

3.40E-03 
(-0.03**) 

1.22E-03 
(-0.02**) 

9.94E-01 
(-0.00) 

7.31E-04 
(-0.02**) 

BMI 2.69E-03 
(-0.09**) 

1.42E-02 
(-0.08*) 

5.14E-02 
(-0.05) 

6.94E-01 
(-0.01) 

1.14E-02 
(-0.07*) 

1.47E-01 
(-0.04) 

6.64E-01 
(0.01) 

8.15E-01 
(0.00) 

1.01E-01 
(-0.03) 

Waist 
circumference 

2.36E-01 
(-0.01) 

2.42E-04 
(-0.04**) 

1.09E-03 
(-0.03**) 

8.15E-02 
(-0.02) 

1.03E-05 
(-0.04**) 

3.46E-06 
(-0.04**) 

5.70E-03 
(-0.02**) 

1.86E-02 
(-0.02*) 

7.65E-06 
(-0.03**) 

Hip 
circumference 

7.37E-02 
(-0.03) 

1.07E-01 
(-0.03) 

2.66E-01 
(-0.02) 

7.23E-01 
(0.01) 

1.02E-01 
(-0.02) 

1.28E-01 
(-0.02) 

8.03E-01 
(-0.00) 

8.93E-01 
(0.00) 

1.65E-01 
(-0.01) 
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GCL 

SBP 3.40E-03 
(-0.02**) 

2.07E-05 
(-0.03**) 

1.15E-04 
(-0.02**) 

5.45E-03 
(-0.01**) 

2.87E-07 
(-0.03**) 

4.13E-06 
(-0.02**) 

7.06E-02 
(-0.01) 

4.41E-04 
(-0.01**) 

2.05E-07 
(-0.02**) 

DBP 4.20E-01 
(-0.01) 

1.04E-01 
(-0.02) 

9.07E-01 
(0.00) 

1.09E-01 
(0.01) 

3.36E-01 
(-0.01) 

6.29E-01 
(-0.00) 

4.82E-01 
(0.00) 

3.68E-01 
(0.01) 

4.22E-02 
(-0.01*) 

Hypertension 1.18E-04 
(-0.84**) 

7.21E-05 
(-0.98**) 

4.91E-07 
(-1.03**) 

2.51E-05 
(-0.88**) 

1.59E-08 
(-1.17**) 

1.55E-05 
(-0.86**) 

2.17E-03 
(-0.44**) 

8.18E-05 
(-0.55**) 

4.30E-06 
(-0.72**) 

Glucose 1.82E-01 
(-0.12) 

2.11E-01 
(-0.12) 

4.62E-01 
(-0.06) 

3.90E-01 
(-0.07) 

2.03E-01 
(-0.11) 

3.34E-01 
(-0.08) 

4.22E-01 
(0.05) 

2.54E-01 
(-0.07) 

9.18E-01 
(-0.01) 

Diabetes 2.84E-02 
(-0.71*) 

2.67E-02 
(-0.81*) 

2.01E-01 
(-0.39) 

1.81E-02 
(-0.73*) 

1.12E-01 
(-0.49) 

1.07E-01 
(-0.47) 

5.01E-01 
(0.14) 

1.06E-01 
(-0.34) 

6.22E-01 
(-0.11) 

Cholesterol 1.00E-01 
(-0.22) 

1.98E-01 
(0.19) 

4.47E-01 
(0.09) 

9.76E-01 
(0.00) 

4.02E-01 
(0.10) 

5.45E-02 
(0.23) 

1.18E-02 
(0.22*) 

1.70E-01 
(0.12) 

7.74E-02 
(0.17) 

HDL 8.78E-01 
(0.05) 

2.03E-01 
(0.46) 

4.06E-01 
(0.25) 

6.46E-01 
(0.14) 

3.67E-02 
(0.64*) 

1.37E-01 
(0.43) 

1.36E-02 
(0.52*) 

7.90E-01 
(0.06) 

9.19E-02 
(0.39) 

LDL 4.97E-01 
(-0.10) 

9.35E-02 
(0.27) 

1.96E-01 
(0.17) 

4.84E-01 
(0.10) 

3.56E-01 
(0.13) 

4.21E-02 
(0.27*) 

1.62E-02 
(0.23*) 

1.47E-01 
(0.14) 

5.68E-02 
(0.20) 

TG 1.35E-02 
(-0.25*) 

1.03E-01 
(-0.19) 

4.54E-01 
(-0.07) 

5.41E-01 
(-0.06) 

2.04E-01 
(-0.12) 

4.87E-01 
(-0.06) 

8.55E-01 
(-0.01) 

5.18E-01 
(0.04) 

3.79E-01 
(-0.07) 

IPL 

Age 1.48E-06 
(-0.05**) 

1.11E-26 
(-0.12**) 

3.77E-47 
(-0.16**) 

2.30E-26 
(-0.12**) 

1.79E-50 
(-0.16**) 

1.63E-54 
(-0.14**) 

7.63E-84 
(-0.16**) 

6.76E-50 
(-0.14**) 

2.80E-92 
(-0.17**) 

Gender 1.71E-19 
(-1.62**) 

5.20E-05 
(-0.78**) 

7.11E-01 
(-0.07) 

4.13E-07 
(-0.95**) 

7.97E-01 
(0.05) 

4.48E-01 
(-0.12) 

1.30E-03 
(0.46**) 

4.37E-04 
(-0.59**) 

2.74E-03 
(0.43**) 

Axial Length 6.59E-09 
(0.62**) 

1.27E-02 
(0.28*) 

9.26E-05 
(-0.43**) 

5.40E-04 
(-0.38**) 

4.83E-02 
(-0.22*) 

1.22E-01 
(-0.14) 

2.05E-24 
(-0.84**) 

1.38E-21 
(-0.93**) 

1.70E-12 
(-0.60**) 

IOP 1.93E-01 
(0.05) 

3.07E-02 
(0.08*) 

5.66E-02 
(0.07) 

1.94E-02 
(0.09*) 

5.59E-02 
(0.07) 

1.22E-02 
(0.08*) 

6.34E-02 
(0.05) 

7.36E-03 
(0.09**) 

1.40E-02 
(0.07*) 

Height 2.60E-19 
(0.10**) 

9.21E-09 
(0.07**) 

4.64E-03 
(0.03**) 

8.77E-09 
(0.07**) 

5.36E-02 
(0.02) 

6.74E-03 
(0.03**) 

7.18E-01 
(-0.00) 

4.37E-05 
(0.04**) 

5.51E-01 
(-0.01) 

Weight 6.10E-06 
(0.04**) 

1.65E-05 
(0.04**) 

4.99E-04 
(0.03**) 

5.44E-04 
(0.03**) 

1.33E-03 
(0.03**) 

1.61E-03 
(0.02**) 

5.32E-04 
(0.02**) 

2.91E-04 
(0.03**) 

8.58E-03 
(0.02**) 

BMI 4.31E-01 
(-0.02) 

2.45E-01 
(0.03) 

3.33E-02 
(0.05*) 

8.34E-01 
(0.01) 

2.02E-02 
(0.06*) 

5.44E-02 
(0.04) 

2.24E-05 
(0.08**) 

1.28E-01 
(0.03) 

6.64E-04 
(0.06**) 

Waist 
circumference 

3.90E-01 
(0.01) 

1.28E-01 
(0.01) 

7.54E-01 
(0.00) 

7.27E-01 
(-0.00) 

5.71E-01 
(0.01) 

5.40E-01 
(0.00) 

2.74E-01 
(0.01) 

8.95E-01 
(0.00) 

5.46E-01 
(0.00) 

Hip 
circumference 

3.06E-01 
(-0.01) 

3.96E-01 
(0.01) 

1.54E-01 
(0.02) 

9.10E-01 
(-0.00) 

7.30E-02 
(0.02) 

2.72E-01 
(0.01) 

1.56E-03 
(0.03**) 

3.98E-01 
(0.01) 

3.60E-03 
(0.03**) 

SBP 3.58E-01 
(-0.00) 

3.65E-01 
(0.00) 

7.80E-01 
(-0.00) 

4.98E-01 
(-0.00) 

6.82E-01 
(-0.00) 

8.73E-01 
(-0.00) 

9.41E-01 
(0.00) 

9.00E-01 
(-0.00) 

2.67E-01 
(-0.00) 

DBP 8.48E-01 
(-0.00) 

7.59E-04 
(0.03**) 

1.81E-03 
(0.02**) 

4.32E-02 
(0.02*) 

3.32E-03 
(0.02**) 

4.79E-05 
(0.03**) 

6.09E-07 
(0.03**) 

7.84E-06 
(0.03**) 

1.40E-04 
(0.02**) 

Hypertension 3.08E-01 
(-0.18) 

2.03E-01 
(-0.24) 

9.34E-02 
(-0.31) 

9.90E-02 
(-0.31) 

3.86E-01 
(-0.16) 

1.38E-02 
(-0.38*) 

1.26E-01 
(-0.22) 

1.79E-02 
(-0.39*) 

1.35E-01 
(-0.22) 

Glucose 4.30E-01 
(0.06) 

8.27E-01 
(0.02) 

8.49E-01 
(0.01) 

6.66E-01 
(-0.03) 

5.75E-01 
(0.04) 

9.99E-01 
(-0.00) 

9.71E-01 
(-0.00) 

6.03E-01 
(0.03) 

7.07E-01 
(0.02) 

Diabetes 8.88E-01 
(-0.04) 

7.21E-01 
(-0.10) 

3.81E-01 
(-0.24) 

7.39E-01 
(-0.09) 

6.41E-01 
(-0.13) 

4.35E-01 
(-0.18) 

4.41E-01 
(-0.16) 

7.06E-01 
(-0.09) 

6.26E-01 
(-0.10) 

Cholesterol 1.87E-02 
(-0.25*) 

3.55E-01 
(-0.11) 

7.86E-01 
(0.03) 

5.39E-01 
(-0.07) 

7.86E-01 
(-0.03) 

2.78E-01 
(0.10) 

2.96E-01 
(0.09) 

5.61E-01 
(-0.06) 

7.36E-01 
(0.03) 

HDL 7.87E-01 
(-0.07) 

6.44E-01 
(-0.13) 

2.99E-01 
(0.28) 

3.84E-01 
(0.24) 

6.81E-01 
(-0.11) 

5.12E-01 
(0.15) 

1.30E-01 
(0.32) 

1.45E-01 
(0.35) 

4.03E-01 
(0.18) 

LDL 5.35E-02 
(-0.23) 

6.66E-01 
(-0.05) 

4.77E-01 
(0.09) 

9.12E-01 
(-0.01) 

5.60E-01 
(0.07) 

1.19E-01 
(0.16) 

1.29E-01 
(0.14) 

8.36E-01 
(0.02) 

2.63E-01 
(0.11) 

TG 8.99E-02 
(-0.14) 

8.36E-01 
(-0.02) 

3.23E-01 
(-0.09) 

1.64E-01 
(-0.12) 

4.89E-01 
(-0.06) 

8.59E-01 
(-0.01) 

7.58E-01 
(-0.02) 

3.83E-02 
(-0.16*) 

2.81E-01 
(-0.07) 

 
Data are presented as P-value (Correlation coefficient) 
*significant at the 0.05 level (2-tailed); **significant at the 0.01 level (2-tailed). 
IOP: intraocular pressure; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; 
HDL: high density lipoprotein; LDL: low density lipoprotein; TG: triglyceride 

Page 24 of 27

https://mc.manuscriptcentral.com/bjo

British Journal of Ophthalmology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential: For Review Only
Supplementary Table 2: Association between the thickness of middle 3 retinal layers (INL, OPL, ONL/ELM) 
in each ETDRS subfield with systematical and ocular parameters in a univariate linear regression 
 

Layer Univariable F IN IS IT II ON OS OT OI 

INL 

Age 4.47E-14 
(-0.05**) 

9.37E-48 
(-0.08**) 

1.56E-105 
(-0.13**) 

2.35E-102 
(-0.12**) 

3.20E-114 
(-0.12**) 

8.86E-119 
(-0.13**) 

1.51E-102 
(-0.12**) 

3.09E-118 
(-0.12**) 

1.88E-116 
(-0.12**) 

Gender 5.19E-38 
(-1.53**) 

1.26E-07 
(-0.53**) 

5.40E-03 
(-0.29**) 

3.42E-08 
(-0.55**) 

5.79E-02 
(-0.18) 

5.63E-02 
(0.19) 

2.40E-06 
(0.48**) 

6.27E-02 
(-0.17) 

1.82E-03 
(0.30**) 

Axial Length 1.65E-12 
(0.50**) 

5.15E-01 
(0.04) 

3.82E-05 
(-0.25**) 

2.39E-03 
(-0.18**) 

1.93E-06 
(-0.27**) 

4.82E-23 
(-0.58**) 

1.55E-40 
(-0.78**) 

1.49E-20 
(-0.50**) 

5.99E-27 
(-0.60**) 

IOP 8.12E-03 
(0.06**) 

4.22E-06 
(0.09**) 

3.28E-04 
(0.07**) 

1.88E-04 
(0.07**) 

5.20E-05 
(0.08**) 

1.00E-03 
(0.06**) 

1.20E-01 
(0.03) 

2.09E-04 
(0.07**) 

1.43E-02 
(0.05*) 

Height 1.57E-35 
(0.09**) 

5.36E-12 
(0.04**) 

7.38E-08 
(0.04**) 

1.58E-16 
(0.05**) 

5.61E-06 
(0.03**) 

7.43E-01 
(0.00) 

8.11E-02 
(-0.01) 

2.38E-06 
(0.03**) 

6.04E-01 
(-0.00) 

Weight 1.60E-11 
(0.04**) 

3.86E-07 
(0.02**) 

6.95E-09 
(0.03**) 

7.02E-15 
(0.03**) 

1.10E-08 
(0.02**) 

5.34E-02 
(0.01) 

2.73E-02 
(0.01*) 

5.87E-11 
(0.03**) 

2.08E-02 
(0.01*) 

BMI 6.71E-01 
(-0.01) 

2.01E-01 
(0.02) 

1.36E-03 
(0.04**) 

3.88E-04 
(0.05**) 

2.82E-04 
(0.05**) 

3.00E-02 
(0.03*) 

1.25E-04 
(0.05**) 

7.96E-06 
(0.05**) 

1.62E-03 
(0.04**) 

Waist 
circumference 

3.53E-02 
(0.01*) 

3.79E-01 
(0.00) 

1.71E-01 
(0.01) 

6.61E-03 
(0.01**) 

6.91E-02 
(0.01) 

4.35E-01 
(-0.00) 

7.03E-01 
(0.00) 

1.59E-02 
(0.01*) 

8.99E-01 
(-0.00) 

Hip 
circumference 

7.05E-01 
(0.00) 

2.12E-01 
(0.01) 

7.62E-03 
(0.02**) 

1.74E-04 
(0.03**) 

1.83E-04 
(0.02**) 

1.57E-01 
(0.01) 

3.86E-03 
(0.02**) 

2.91E-05 
(0.03**) 

3.81E-03 
(0.02**) 

SBP 9.03E-01 
(0.00) 

2.92E-01 
(0.00) 

5.54E-01 
(-0.00) 

2.78E-01 
(0.00) 

9.22E-01 
(0.00) 

3.74E-01 
(-0.00) 

6.88E-01 
(-0.00) 

7.17E-01 
(0.00) 

1.32E-01 
(-0.00) 

DBP 2.26E-03 
(0.01**) 

3.83E-08 
(0.02**) 

6.14E-10 
(0.03**) 

4.77E-16 
(0.03**) 

1.50E-11 
(0.03**) 

9.00E-08 
(0.02**) 

8.45E-09 
(0.02**) 

1.37E-14 
(0.03**) 

3.95E-07 
(0.02**) 

Hypertension 1.46E-02 
(-0.29*) 

7.51E-03 
(-0.27**) 

2.65E-05 
(-0.43**) 

4.67E-04 
(-0.35**) 

1.20E-03 
(-0.31**) 

8.14E-05 
(-0.39**) 

2.94E-03 
(-0.30**) 

5.34E-03 
(-0.25**) 

2.92E-03 
(-0.28**) 

Glucose 5.79E-01 
(0.03) 

2.92E-01 
(0.04) 

5.24E-01 
(0.03) 

9.09E-01 
(0.00) 

4.57E-01 
(0.03) 

8.70E-01 
(-0.01) 

3.74E-01 
(0.04) 

6.85E-01 
(0.01) 

8.77E-01 
(0.01) 

Diabetes 2.47E-01 
(-0.21) 

9.92E-02 
(-0.24) 

1.87E-01 
(-0.20) 

8.22E-02 
(-0.26) 

1.91E-01 
(-0.19) 

1.56E-01 
(-0.21) 

8.46E-01 
(-0.03) 

4.24E-01 
(-0.11) 

2.40E-01 
(-0.17) 

Cholesterol 4.50E-03 
(-0.20**) 

7.88E-01 
(-0.02) 

8.86E-01 
(0.01) 

6.80E-01 
(-0.02) 

8.53E-01 
(-0.01) 

2.19E-01 
(0.07) 

1.49E-01 
(0.09) 

8.80E-01 
(-0.01) 

3.45E-01 
(0.05) 

HDL 5.12E-01 
(0.12) 

6.99E-02 
(0.27) 

1.26E-01 
(0.23) 

3.14E-02 
(0.31*) 

9.94E-02 
(0.23) 

5.00E-02 
(0.28*) 

2.19E-02 
(0.34*) 

1.13E-01 
(0.21) 

1.24E-01 
(0.21) 

LDL 3.34E-02 
(-0.17*) 

9.48E-01 
(0.00) 

4.71E-01 
(0.05) 

6.79E-01 
(0.03) 

5.45E-01 
(0.04) 

1.81E-01 
(0.09) 

1.22E-01 
(0.10) 

5.67E-01 
(0.03) 

1.14E-01 
(0.10) 

TG 6.26E-03 
(-0.15**) 

4.95E-02 
(-0.09*) 

1.24E-01 
(-0.07) 

2.51E-02 
(-0.10*) 

5.26E-02 
(-0.09) 

5.00E-01 
(-0.03) 

7.32E-01 
(-0.02) 

1.46E-01 
(-0.06) 

2.41E-01 
(-0.05) 

OPL 

Age 6.56E-29 
(0.10**) 

1.85E-27 
(0.23**) 

2.04E-08 
(0.08**) 

8.16E-01 
(-0.00) 

4.19E-04 
(0.04**) 

1.11E-15 
(0.11**) 

4.06E-01 
(0.01) 

1.97E-02 
(-0.01*) 

2.39E-01 
(-0.01) 

Gender 1.10E-02 
(-0.40*) 

3.72E-02 
(0.77*) 

6.04E-03 
(0.64**) 

1.71E-04 
(-0.36**) 

3.38E-01 
(-0.17) 

3.34E-01 
(0.23) 

3.17E-04 
(0.49**) 

2.17E-01 
(-0.11) 

6.19E-01 
(0.06) 

Axial Length 4.45E-29 
(1.03**) 

1.85E-17 
(1.82**) 

4.59E-02 
(0.27*) 

2.55E-04 
(0.21**) 

5.00E-09 
(0.62**) 

1.23E-12 
(1.00**) 

7.68E-02 
(-0.14) 

3.73E-01 
(0.05) 

3.43E-03 
(0.20**) 

IOP 6.12E-01 
(-0.02) 

3.66E-01 
(-0.07) 

2.59E-01 
(-0.05) 

9.00E-01 
(0.00) 

9.61E-01 
(0.00) 

3.22E-01 
(-0.05) 

1.10E-01 
(-0.04) 

8.95E-01 
(0.00) 

5.82E-01 
(0.01) 

Height 1.58E-01 
(0.01) 

6.60E-02 
(-0.04) 

8.55E-05 
(-0.06**) 

1.13E-03 
(0.02**) 

3.84E-01 
(0.01) 

4.70E-01 
(-0.01) 

2.24E-04 
(-0.03**) 

6.83E-02 
(0.01) 

7.31E-01 
(0.00) 

Weight 1.04E-01 
(-0.01) 

3.57E-03 
(-0.05**) 

8.90E-04 
(-0.03**) 

8.24E-04 
(0.01**) 

8.11E-01 
(0.00) 

2.26E-01 
(-0.01) 

8.67E-02 
(-0.01) 

6.00E-04 
(0.01**) 

1.91E-01 
(0.01) 

BMI 2.54E-03 
(-0.06**) 

1.68E-02 
(-0.12*) 

1.83E-01 
(-0.04) 

8.61E-02 
(0.02) 

7.36E-01 
(-0.01) 

2.64E-01 
(-0.04) 

6.94E-01 
(0.01) 

6.88E-03 
(0.03**) 

1.92E-01 
(0.02) 

Waist 
circumference 

5.44E-02 
(-0.01) 

4.58E-03 
(-0.05**) 

5.03E-02 
(-0.02) 

1.44E-02 
(0.01*) 

2.88E-01 
(-0.01) 

1.42E-01 
(-0.02) 

7.23E-01 
(-0.00) 

3.21E-03 
(0.01**) 

8.18E-01 
(0.00) 

Hip 
circumference 

1.59E-03 
(-0.03**) 

1.16E-03 
(-0.08**) 

1.53E-02 
(-0.04*) 

1.99E-02 
(0.02*) 

8.02E-01 
(-0.00) 

3.42E-02 
(-0.03*) 

5.60E-01 
(-0.01) 

1.72E-03 
(0.02**) 

9.68E-02 
(0.01) 
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OPL 

SBP 9.76E-01 
(0.00) 

7.61E-01 
(-0.00) 

3.07E-01 
(0.01) 

4.90E-02 
(0.00*) 

6.68E-01 
(-0.00) 

5.48E-01 
(0.00) 

7.83E-02 
(0.01) 

1.31E-02 
(0.01*) 

9.01E-01 
(-0.00) 

DBP 1.58E-06 
(-0.03**) 

4.79E-07 
(-0.07**) 

1.93E-01 
(-0.01) 

4.35E-03 
(0.01**) 

2.04E-02 
(-0.02*) 

3.85E-03 
(-0.03**) 

5.08E-01 
(0.00) 

2.92E-04 
(0.01**) 

5.66E-01 
(-0.00) 

Hypertension 1.48E-01 
(0.23) 

4.92E-03 
(1.02**) 

1.81E-01 
(0.31) 

9.79E-01 
(0.00) 

9.12E-01 
(0.02) 

2.17E-03 
(0.73**) 

1.50E-01 
(0.19) 

2.65E-01 
(0.10) 

5.92E-01 
(0.06) 

Glucose 3.52E-01 
(0.06) 

5.54E-01 
(-0.08) 

1.49E-01 
(0.13) 

8.74E-01 
(0.01) 

8.04E-01 
(-0.02) 

9.92E-01 
(-0.00) 

2.34E-02 
(0.12*) 

7.42E-01 
(0.01) 

9.56E-01 
(-0.00) 

Diabetes 3.18E-01 
(0.23) 

7.28E-01 
(0.19) 

1.16E-01 
(0.54) 

4.42E-01 
(0.11) 

2.64E-01 
(0.30) 

2.70E-01 
(0.39) 

5.58E-02 
(0.38) 

2.28E-01 
(0.16) 

5.99E-01 
(0.09) 

Cholesterol 6.07E-02 
(-0.17) 

6.66E-01 
(-0.09) 

2.04E-01 
(0.17) 

4.35E-01 
(-0.05) 

1.99E-01 
(-0.14) 

5.41E-01 
(-0.08) 

2.42E-01 
(0.09) 

4.84E-01 
(-0.04) 

2.78E-01 
(-0.08) 

HDL 8.55E-01 
(-0.04) 

6.32E-01 
(-0.24) 

1.60E-01 
(0.47) 

1.34E-01 
(0.21) 

5.51E-01 
(-0.16) 

3.89E-01 
(-0.29) 

1.18E-01 
(0.31) 

1.34E-01 
(0.20) 

9.76E-01 
(-0.01) 

LDL 1.57E-02 
(-0.24*) 

1.85E-01 
(-0.30) 

6.28E-01 
(0.07) 

7.88E-01 
(-0.02) 

1.79E-01 
(-0.16) 

1.78E-01 
(-0.20) 

6.28E-01 
(0.04) 

8.82E-01 
(-0.01) 

4.56E-01 
(-0.06) 

TG 1.88E-01 
(-0.09) 

7.91E-01 
(0.04) 

5.41E-01 
(-0.07) 

7.78E-03 
(-0.12**) 

7.21E-01 
(-0.03) 

5.35E-01 
(0.07) 

8.04E-01 
(-0.02) 

2.46E-02 
(-0.10*) 

4.21E-01 
(-0.04) 

ONL/ELM 

Age 2.36E-36 
(-0.27**) 

1.07E-51 
(-0.46**) 

5.26E-34 
(-0.27**) 

4.18E-21 
(-0.16**) 

4.60E-43 
(-0.28**) 

5.21E-54 
(-0.36**) 

2.09E-37 
(-0.22**) 

2.09E-26 
(-0.16**) 

1.65E-47 
(-0.25**) 

Gender 2.94E-15 
(-2.92**) 

1.69E-12 
(-3.74**) 

2.54E-11 
(-2.56**) 

7.06E-13 
(-2.14**) 

1.28E-08 
(-1.97**) 

3.94E-08 
(-2.24**) 

7.15E-10 
(-1.82**) 

1.77E-15 
(-2.10**) 

3.48E-09 
(-1.74**) 

Axial Length 6.96E-09 
(-1.26**) 

3.29E-16 
(-2.53**) 

1.82E-08 
(-1.27**) 

1.98E-04 
(-0.65**) 

3.48E-13 
(-1.48**) 

2.34E-18 
(-2.08**) 

4.75E-09 
(-1.02**) 

8.43E-06 
(-0.69**) 

4.93E-15 
(-1.34**) 

IOP 1.81E-02 
(0.17*) 

1.85E-02 
(0.25*) 

6.61E-03 
(0.21**) 

1.09E-03 
(0.19**) 

1.04E-02 
(0.18*) 

4.58E-03 
(0.23**) 

3.11E-03 
(0.17**) 

8.45E-04 
(0.17**) 

3.01E-03 
(0.17**) 

Height 2.74E-10 
(0.15**) 

4.77E-08 
(0.18**) 

2.32E-10 
(0.15**) 

3.47E-09 
(0.11**) 

8.01E-07 
(0.11**) 

3.17E-05 
(0.11**) 

2.28E-07 
(0.10**) 

4.11E-10 
(0.11**) 

2.72E-06 
(0.09**) 

Weight 7.52E-06 
(0.07**) 

2.76E-06 
(0.11**) 

1.11E-06 
(0.08**) 

1.56E-03 
(0.04**) 

1.27E-03 
(0.05**) 

1.44E-03 
(0.06**) 

5.65E-04 
(0.04**) 

1.67E-03 
(0.04**) 

7.41E-03 
(0.03**) 

BMI 2.72E-01 
(0.05) 

4.99E-02 
(0.14*) 

1.43E-01 
(0.07) 

7.72E-01 
(-0.01) 

6.60E-01 
(0.02) 

3.04E-01 
(0.06) 

5.83E-01 
(0.02) 

6.10E-01 
(-0.02) 

9.47E-01 
(-0.00) 

Waist 
circumference 

1.57E-01 
(0.03) 

1.53E-02 
(0.06*) 

1.18E-01 
(0.03) 

4.99E-01 
(-0.01) 

7.40E-01 
(0.01) 

3.56E-01 
(0.02) 

6.69E-01 
(0.01) 

3.84E-01 
(-0.01) 

8.73E-01 
(-0.00) 

Hip 
circumference 

3.01E-01 
(0.03) 

2.25E-02 
(0.08*) 

6.88E-02 
(0.05) 

2.79E-01 
(-0.02) 

8.81E-01 
(0.00) 

1.83E-01 
(0.04) 

3.64E-01 
(0.02) 

2.93E-01 
(-0.02) 

7.77E-01 
(-0.01) 

SBP 3.40E-01 
(0.01) 

8.43E-01 
(0.00) 

6.49E-01 
(-0.00) 

5.22E-01 
(-0.00) 

2.29E-01 
(-0.01) 

1.27E-01 
(-0.02) 

6.00E-02 
(-0.01) 

4.14E-02 
(-0.01*) 

2.13E-02 
(-0.02*) 

DBP 1.52E-11 
(0.10**) 

2.54E-11 
(0.14**) 

6.50E-06 
(0.07**) 

1.28E-03 
(0.04**) 

2.38E-06 
(0.07**) 

1.48E-06 
(0.08**) 

1.21E-03 
(0.04**) 

8.09E-03 
(0.03**) 

1.12E-04 
(0.05**) 

Hypertension 1.19E-01 
(-0.58) 

2.68E-03 
(-1.59**) 

3.48E-02 
(-0.81*) 

2.34E-01 
(-0.35) 

4.44E-02 
(-0.69*) 

2.05E-04 
(-1.50**) 

4.75E-03 
(-0.83**) 

1.39E-02 
(-0.65*) 

2.01E-03 
(-0.90**) 

Glucose 1.56E-05 
(-0.63**) 

1.14E-01 
(-0.32) 

1.08E-02 
(-0.39*) 

1.77E-02 
(-0.29*) 

9.43E-02 
(-0.23) 

1.34E-01 
(-0.24) 

3.40E-02 
(-0.25*) 

4.74E-02 
(-0.21*) 

2.02E-01 
(-0.15) 

Diabetes 1.77E-03 
(-1.71**) 

9.91E-02 
(-1.29) 

6.97E-02 
(-1.03) 

1.40E-01 
(-0.65) 

8.37E-02 
(-0.88) 

4.62E-02 
(-1.20*) 

7.70E-02 
(-0.77) 

1.28E-01 
(-0.59) 

9.91E-02 
(-0.71) 

Cholesterol 6.45E-03 
(-0.59**) 

8.38E-02 
(-0.52) 

1.03E-02 
(-0.59*) 

1.22E-03 
(-0.58**) 

3.49E-02 
(-0.44*) 

2.04E-01 
(-0.30) 

4.45E-02 
(-0.36*) 

3.41E-03 
(-0.47**) 

1.85E-01 
(-0.23) 

HDL 8.94E-01 
(0.07) 

6.22E-01 
(0.37) 

8.01E-01 
(-0.14) 

5.89E-01 
(-0.24) 

7.02E-01 
(0.19) 

3.72E-01 
(0.52) 

5.87E-01 
(0.24) 

8.75E-01 
(-0.06) 

4.02E-01 
(0.36) 

LDL 7.64E-02 
(-0.42) 

5.84E-01 
(-0.18) 

1.34E-01 
(-0.38) 

6.31E-03 
(-0.54**) 

1.78E-01 
(-0.31) 

8.72E-01 
(-0.04) 

3.14E-01 
(-0.20) 

2.09E-02 
(-0.41*) 

5.04E-01 
(-0.13) 

TG 7.80E-02 
(-0.30) 

8.28E-02 
(-0.41) 

1.75E-01 
(-0.24) 

1.67E-01 
(-0.19) 

4.83E-02 
(-0.32*) 

3.60E-02 
(-0.39*) 

4.50E-02 
(-0.28*) 

5.97E-02 
(-0.24) 

4.24E-02 
(-0.28*) 

 
Data are presented as P-value (Correlation coefficient) 
*significant at the 0.05 level (2-tailed); **significant at the 0.01 level (2-tailed). 
IOP: intraocular pressure; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; 
HDL: high density lipoprotein; LDL: low density lipoprotein; TG: triglyceride 
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Supplementary Table 3: Association between the thickness of bottom 3 retinal layers (EZ, POS, RPE/BM) in 
each ETDRS subfield with systematical and ocular parameters in a univariate linear regression 
 

Layer Univariable F IN IS IT II ON OS OT OI 

EZ 

Age 6.09E-13 
(-0.01**) 

1.28E-07 
(-0.01**) 

6.28E-09 
(0.01**) 

5.39E-02 
(0.00) 

3.33E-02 
(0.00*) 

4.94E-05 
(0.01**) 

2.68E-26 
(0.03**) 

5.28E-33 
(0.03**) 

4.37E-47 
(0.03**) 

Gender 7.04E-03 
(0.06**) 

2.33E-02 
(-0.07*) 

1.17E-03 
(0.10**) 

4.45E-01 
(-0.02) 

2.30E-01 
(0.03) 

2.05E-05 
(0.13**) 

1.89E-11 
(0.38**) 

1.20E-04 
(0.16**) 

2.15E-09 
(0.24**) 

Axial Length 7.53E-01 
(-0.00) 

1.64E-01 
(-0.03) 

1.13E-02 
(0.04*) 

1.10E-05 
(0.08**) 

1.30E-01 
(0.02) 

1.74E-03 
(0.06**) 

3.09E-11 
(0.22**) 

3.85E-15 
(0.19**) 

9.23E-08 
(0.13**) 

IOP 8.29E-02 
(0.01) 

1.36E-01 
(0.01) 

1.63E-01 
(-0.01) 

7.00E-01 
(0.00) 

9.99E-01 
(-0.00) 

4.40E-01 
(-0.00) 

6.44E-03 
(-0.03**) 

5.80E-02 
(-0.02) 

2.06E-03 
(-0.02**) 

Height 2.52E-01 
(-0.00) 

1.05E-01 
(0.00) 

1.37E-04 
(-0.01**) 

8.01E-01 
(0.00) 

3.94E-02 
(-0.00*) 

2.56E-03 
(-0.01**) 

1.43E-09 
(-0.02**) 

3.50E-05 
(-0.01**) 

2.30E-10 
(-0.02**) 

Weight 2.94E-01 
(0.00) 

9.72E-02 
(0.00) 

1.93E-01 
(-0.00) 

1.75E-01 
(0.00) 

5.72E-01 
(0.00) 

6.57E-03 
(-0.00**) 

6.49E-10 
(-0.02**) 

7.58E-06 
(-0.01**) 

5.19E-08 
(-0.01**) 

BMI 3.65E-02 
(0.01*) 

3.92E-01 
(0.00) 

3.16E-01 
(0.00) 

2.44E-01 
(0.00) 

5.67E-02 
(0.01) 

2.47E-01 
(-0.00) 

2.99E-03 
(-0.02**) 

1.00E-02 
(-0.01*) 

2.79E-02 
(-0.01*) 

Waist 
circumference 

3.58E-01 
(0.00) 

8.08E-02 
(0.00) 

2.67E-01 
(0.00) 

1.76E-01 
(0.00) 

1.53E-02 
(0.00*) 

5.88E-01 
(-0.00) 

8.08E-04 
(-0.01**) 

3.04E-02 
(-0.00*) 

1.06E-01 
(-0.00) 

Hip 
circumference 

1.44E-02 
(0.00*) 

7.07E-02 
(0.00) 

1.76E-01 
(0.00) 

5.48E-01 
(0.00) 

9.00E-02 
(0.00) 

8.77E-01 
(-0.00) 

1.05E-02 
(-0.01*) 

2.30E-02 
(-0.01*) 

6.18E-02 
(-0.01) 

SBP 3.76E-01 
(0.00) 

2.43E-01 
(0.00) 

2.93E-03 
(0.00**) 

3.41E-01 
(0.00) 

4.52E-02 
(0.00*) 

2.39E-01 
(0.00) 

3.03E-01 
(0.00) 

3.06E-01 
(0.00) 

6.66E-03 
(0.00**) 

DBP 7.38E-04 
(0.00**) 

2.20E-04 
(0.00**) 

6.99E-01 
(0.00) 

7.47E-01 
(0.00) 

2.28E-01 
(0.00) 

5.09E-01 
(-0.00) 

8.18E-04 
(-0.01**) 

1.41E-04 
(-0.01**) 

1.43E-03 
(-0.01**) 

Hypertension 1.97E-01 
(-0.03) 

2.38E-01 
(-0.04) 

2.20E-01 
(0.04) 

3.61E-01 
(0.03) 

2.03E-01 
(0.04) 

3.21E-01 
(-0.03) 

8.50E-01 
(0.01) 

1.30E-01 
(0.06) 

2.07E-02 
(0.09*) 

Glucose 3.37E-07 
(-0.05**) 

5.68E-05 
(-0.05**) 

5.15E-03 
(-0.03**) 

6.54E-05 
(-0.05**) 

2.92E-04 
(-0.04**) 

6.74E-02 
(-0.02) 

8.82E-01 
(-0.00) 

5.96E-01 
(-0.01) 

8.09E-01 
(-0.00) 

Diabetes 2.71E-05 
(-0.14**) 

7.31E-04 
(-0.15**) 

8.82E-02 
(-0.07) 

2.21E-03 
(-0.13**) 

1.42E-03 
(-0.13**) 

3.45E-02 
(-0.10*) 

7.72E-01 
(-0.02) 

9.24E-01 
(-0.01) 

4.85E-01 
(0.04) 

Cholesterol 6.28E-02 
(0.03) 

3.09E-01 
(-0.02) 

7.84E-01 
(-0.00) 

1.42E-02 
(-0.04*) 

3.19E-03 
(-0.05**) 

4.76E-01 
(-0.01) 

6.78E-01 
(0.01) 

2.77E-01 
(-0.03) 

3.98E-01 
(-0.02) 

HDL 2.69E-01 
(0.04) 

4.72E-01 
(0.03) 

8.91E-01 
(0.01) 

1.42E-01 
(-0.06) 

3.26E-01 
(-0.04) 

1.15E-01 
(0.07) 

3.72E-01 
(0.07) 

9.04E-01 
(-0.01) 

9.49E-01 
(-0.00) 

LDL 9.72E-02 
(0.03) 

8.15E-01 
(-0.00) 

6.70E-01 
(0.01) 

3.73E-02 
(-0.04*) 

1.23E-02 
(-0.05*) 

7.76E-01 
(-0.01) 

8.95E-01 
(0.00) 

2.73E-01 
(-0.03) 

2.54E-01 
(-0.03) 

TG 7.51E-01 
(0.00) 

6.64E-02 
(-0.03) 

2.24E-01 
(-0.02) 

5.94E-01 
(-0.01) 

6.62E-01 
(-0.01) 

3.44E-02 
(-0.03*) 

6.07E-01 
(-0.01) 

2.23E-01 
(-0.02) 

8.00E-01 
(-0.00) 

POS 

Age 4.49E-84 
(-0.16**) 

3.41E-75 
(-0.15**) 

6.11E-81 
(-0.17**) 

9.86E-87 
(-0.16**) 

5.02E-99 
(-0.17**) 

7.02E-82 
(-0.17**) 

1.25E-73 
(-0.18**) 

5.27E-87 
(-0.17**) 

1.21E-102 
(-0.20**) 

Gender 1.70E-02 
(0.36*) 

7.10E-03 
(-0.40**) 

7.45E-05 
(-0.61**) 

2.83E-02 
(-0.31*) 

1.25E-03 
(-0.48**) 

2.28E-11 
(-1.04**) 

4.57E-11 
(-1.14**) 

5.03E-09 
(-0.89**) 

3.89E-11 
(-1.08**) 

Axial Length 6.61E-07 
(-0.44**) 

1.26E-09 
(-0.52**) 

2.01E-08 
(-0.50**) 

4.97E-07 
(-0.42**) 

1.06E-06 
(-0.42**) 

1.20E-08 
(-0.52**) 

1.54E-08 
(-0.57**) 

1.13E-06 
(-0.44**) 

1.21E-04 
(-0.37**) 

IOP 6.73E-03 
(0.08**) 

9.95E-03 
(0.07**) 

1.57E-03 
(0.10**) 

2.90E-03 
(0.08**) 

2.53E-03 
(0.09**) 

6.19E-04 
(0.11**) 

1.18E-03 
(0.11**) 

1.60E-03 
(0.09**) 

2.57E-04 
(0.12**) 

Height 7.03E-02 
(0.02) 

3.19E-06 
(0.04**) 

1.14E-09 
(0.06**) 

6.79E-07 
(0.04**) 

4.33E-09 
(0.05**) 

3.70E-14 
(0.08**) 

3.62E-14 
(0.08**) 

8.07E-15 
(0.08**) 

6.58E-17 
(0.09**) 

Weight 7.58E-01 
(0.00) 

3.42E-02 
(0.01*) 

4.20E-05 
(0.03**) 

3.00E-03 
(0.02**) 

1.92E-04 
(0.02**) 

1.78E-06 
(0.03**) 

4.72E-09 
(0.04**) 

1.31E-09 
(0.04**) 

5.26E-10 
(0.04**) 

BMI 3.90E-01 
(-0.02) 

5.41E-01 
(-0.01) 

5.32E-01 
(0.01) 

9.23E-01 
(0.00) 

6.68E-01 
(0.01) 

6.13E-01 
(0.01) 

1.08E-01 
(0.04) 

6.75E-02 
(0.04) 

9.32E-02 
(0.04) 

Waist 
circumference 

6.31E-05 
(-0.03**) 

2.41E-02 
(-0.02*) 

4.96E-01 
(-0.01) 

5.57E-02 
(-0.01) 

2.22E-01 
(-0.01) 

9.28E-01 
(0.00) 

1.70E-01 
(0.01) 

3.33E-01 
(0.01) 

2.39E-01 
(0.01) 

Hip 
circumference 

9.89E-01 
(0.00) 

9.14E-01 
(-0.00) 

3.03E-01 
(0.01) 

8.38E-01 
(0.00) 

4.10E-01 
(0.01) 

4.58E-01 
(0.01) 

4.67E-02 
(0.02*) 

2.97E-02 
(0.02*) 

3.41E-02 
(0.02*) 

Page 27 of 27

https://mc.manuscriptcentral.com/bjo

British Journal of Ophthalmology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential: For Review Only
POS 

SBP 1.52E-07 
(-0.02**) 

2.53E-05 
(-0.02**) 

1.54E-04 
(-0.01**) 

1.40E-05 
(-0.02**) 

2.23E-06 
(-0.02**) 

2.57E-03 
(-0.01**) 

5.60E-03 
(-0.01**) 

5.21E-03 
(-0.01**) 

1.63E-03 
(-0.01**) 

DBP 1.32E-02 
(0.02*) 

1.07E-04 
(0.02**) 

3.51E-06 
(0.03**) 

1.33E-05 
(0.02**) 

1.63E-05 
(0.03**) 

1.58E-07 
(0.03**) 

4.40E-07 
(0.04**) 

2.03E-09 
(0.04**) 

5.78E-09 
(0.04**) 

Hypertension 1.40E-05 
(-0.64**) 

1.20E-05 
(-0.64**) 

4.61E-05 
(-0.62**) 

1.70E-05 
(-0.60**) 

2.14E-06 
(-0.69**) 

1.60E-04 
(-0.59**) 

6.31E-04 
(-0.59**) 

1.40E-04 
(-0.58**) 

3.38E-05 
(-0.67**) 

Glucose 4.00E-03 
(-0.17**) 

5.45E-02 
(-0.11) 

1.70E-02 
(-0.14*) 

3.61E-03 
(-0.16**) 

5.34E-03 
(-0.16**) 

1.87E-01 
(-0.08) 

1.07E-01 
(-0.11) 

6.34E-03 
(-0.16**) 

9.20E-03 
(-0.17**) 

Diabetes 9.77E-05 
(-0.85**) 

7.07E-04 
(-0.73**) 

2.77E-03 
(-0.68**) 

5.06E-05 
(-0.84**) 

5.70E-06 
(-0.98**) 

3.79E-03 
(-0.67**) 

1.68E-02 
(-0.61*) 

8.06E-05 
(-0.88**) 

1.58E-06 
(-1.15**) 

Cholesterol 6.04E-04 
(0.30**) 

9.51E-02 
(0.14) 

5.28E-01 
(0.06) 

7.90E-02 
(0.14) 

1.48E-01 
(0.12) 

9.00E-01 
(0.01) 

9.45E-01 
(-0.01) 

8.04E-01 
(0.02) 

9.87E-01 
(0.00) 

HDL 1.08E-02 
(0.54*) 

2.95E-02 
(0.45*) 

7.99E-02 
(0.38) 

4.23E-02 
(0.41*) 

6.42E-02 
(0.39) 

2.16E-01 
(0.27) 

2.55E-01 
(0.28) 

2.68E-01 
(0.24) 

8.24E-02 
(0.40) 

LDL 1.10E-03 
(0.31**) 

6.55E-02 
(0.17) 

2.82E-01 
(0.11) 

3.96E-02 
(0.19*) 

6.77E-02 
(0.17) 

6.58E-01 
(0.04) 

6.12E-01 
(0.06) 

3.48E-01 
(0.09) 

6.07E-01 
(0.05) 

TG 6.41E-01 
(-0.03) 

2.30E-01 
(-0.08) 

1.32E-01 
(-0.10) 

3.21E-01 
(-0.06) 

2.16E-01 
(-0.08) 

2.51E-01 
(-0.08) 

1.93E-01 
(-0.10) 

1.88E-01 
(-0.09) 

1.03E-01 
(-0.12) 

RPE/BM 

Age 1.90E-115 
(0.09**) 

5.24E-74 
(0.08**) 

1.87E-79 
(0.08**) 

4.12E-102 
(0.09**) 

2.11E-91 
(0.08**) 

4.33E-58 
(0.06**) 

4.85E-62 
(0.05**) 

6.62E-88 
(0.07**) 

3.77E-83 
(0.07**) 

Gender 6.63E-02 
(-0.13) 

1.65E-01 
(0.11) 

1.04E-01 
(0.12) 

5.23E-01 
(-0.05) 

8.54E-01 
(-0.01) 

1.55E-02 
(0.16*) 

4.38E-02 
(0.11*) 

1.26E-01 
(0.10) 

6.57E-02 
(0.12) 

Axial Length 4.16E-10 
(0.27**) 

7.66E-14 
(0.35**) 

8.32E-11 
(0.28**) 

5.13E-10 
(0.27**) 

5.35E-12 
(0.29**) 

6.29E-16 
(0.32**) 

4.26E-13 
(0.23**) 

1.79E-09 
(0.23**) 

6.55E-08 
(0.20**) 

IOP 4.60E-02 
(-0.03*) 

2.06E-02 
(-0.04*) 

3.45E-02 
(-0.03*) 

4.95E-02 
(-0.03*) 

4.11E-02 
(-0.03*) 

1.32E-02 
(-0.03*) 

3.19E-02 
(-0.02*) 

9.02E-02 
(-0.02) 

1.84E-02 
(-0.03*) 

Height 8.95E-02 
(-0.01) 

1.78E-03 
(-0.02**) 

2.04E-04 
(-0.02**) 

1.27E-02 
(-0.01*) 

1.66E-02 
(-0.01*) 

2.62E-04 
(-0.02**) 

1.53E-04 
(-0.01**) 

2.81E-05 
(-0.02**) 

3.38E-05 
(-0.02**) 

Weight 1.27E-03 
(-0.01**) 

4.77E-04 
(-0.01**) 

1.32E-07 
(-0.02**) 

1.65E-06 
(-0.02**) 

5.25E-06 
(-0.01**) 

6.67E-05 
(-0.01**) 

1.67E-08 
(-0.01**) 

1.07E-11 
(-0.02**) 

6.94E-11 
(-0.02**) 

BMI 7.54E-03 
(-0.03**) 

3.67E-02 
(-0.02*) 

2.78E-04 
(-0.03**) 

1.02E-04 
(-0.04**) 

1.57E-04 
(-0.04**) 

2.28E-02 
(-0.02*) 

7.85E-05 
(-0.03**) 

4.19E-07 
(-0.04**) 

8.86E-07 
(-0.04**) 

Waist 
circumference 

5.34E-01 
(-0.00) 

1.81E-01 
(-0.01) 

1.19E-02 
(-0.01*) 

3.92E-02 
(-0.01*) 

1.01E-02 
(-0.01*) 

6.59E-02 
(-0.01) 

7.75E-04 
(-0.01**) 

3.16E-05 
(-0.01**) 

1.51E-05 
(-0.01**) 

Hip 
circumference 

3.65E-04 
(-0.02**) 

2.30E-03 
(-0.02**) 

2.50E-05 
(-0.02**) 

7.62E-05 
(-0.02**) 

4.86E-05 
(-0.02**) 

9.64E-03 
(-0.01**) 

7.43E-06 
(-0.02**) 

2.53E-08 
(-0.02**) 

2.12E-07 
(-0.02**) 

SBP 3.27E-02 
(0.00*) 

1.54E-01 
(0.00) 

1.21E-01 
(0.00) 

7.08E-02 
(0.00) 

1.56E-01 
(0.00) 

1.03E-01 
(0.00) 

2.05E-01 
(0.00) 

6.15E-01 
(0.00) 

5.97E-01 
(0.00) 

DBP 6.50E-08 
(-0.02**) 

2.06E-08 
(-0.02**) 

2.08E-08 
(-0.02**) 

9.57E-09 
(-0.02**) 

1.43E-08 
(-0.02**) 

1.06E-06 
(-0.01**) 

4.19E-08 
(-0.01**) 

1.17E-12 
(-0.02**) 

2.26E-10 
(-0.02**) 

Hypertension 5.91E-05 
(0.29**) 

1.59E-03 
(0.25**) 

4.04E-03 
(0.21**) 

1.36E-03 
(0.24**) 

1.21E-03 
(0.23**) 

2.41E-02 
(0.15*) 

2.44E-02 
(0.12*) 

3.85E-02 
(0.13*) 

1.29E-02 
(0.16*) 

Glucose 3.58E-02 
(0.06*) 

1.52E-01 
(0.04) 

8.92E-03 
(0.07**) 

1.81E-03 
(0.09**) 

6.06E-03 
(0.08**) 

3.41E-01 
(0.03) 

2.98E-02 
(0.05*) 

1.14E-03 
(0.08**) 

1.36E-02 
(0.06*) 

Diabetes 3.80E-05 
(0.44**) 

1.76E-03 
(0.37**) 

2.99E-03 
(0.32**) 

6.38E-06 
(0.50**) 

8.66E-07 
(0.52**) 

2.23E-03 
(0.30**) 

2.33E-03 
(0.25**) 

1.10E-06 
(0.46**) 

1.05E-07 
(0.50**) 

Cholesterol 2.15E-01 
(-0.05) 

8.70E-01 
(-0.01) 

7.93E-01 
(0.01) 

5.00E-01 
(-0.03) 

8.84E-01 
(0.01) 

6.57E-01 
(0.02) 

5.32E-01 
(0.02) 

4.82E-01 
(0.03) 

3.55E-01 
(0.04) 

HDL 4.45E-01 
(-0.08) 

4.84E-01 
(-0.08) 

6.39E-01 
(-0.05) 

8.94E-01 
(-0.01) 

5.62E-01 
(-0.06) 

9.91E-01 
(-0.00) 

7.84E-01 
(-0.02) 

9.26E-01 
(0.01) 

4.73E-01 
(-0.07) 

LDL 1.56E-01 
(-0.07) 

5.29E-01 
(-0.03) 

7.04E-01 
(-0.02) 

2.35E-01 
(-0.06) 

6.76E-01 
(-0.02) 

8.09E-01 
(-0.01) 

9.52E-01 
(-0.00) 

8.91E-01 
(-0.01) 

7.22E-01 
(0.01) 

TG 2.59E-01 
(-0.04) 

8.16E-01 
(-0.01) 

9.80E-01 
(-0.00) 

2.81E-01 
(-0.04) 

8.67E-01 
(-0.01) 

9.88E-01 
(0.00) 

8.43E-01 
(-0.01) 

9.05E-01 
(-0.00) 

6.73E-01 
(0.01) 

 
Data are presented as P-value (Correlation coefficient) 
*significant at the 0.05 level (2-tailed); **significant at the 0.01 level (2-tailed). 
IOP: intraocular pressure; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; 
HDL: high density lipoprotein; LDL: low density lipoprotein; TG: triglyceride 
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