
Supplemental Table 1: Definition of the variables assessed by optical coherence tomography angiography. 

 

Variable Definition Layers of retina included in measurement  

Foveal avascular zone area (mm2) Capillary-free area at the center of the 

macula 

ILM to OPL+10 μm 

Vessel density in the 300 μm ring 

surrounding the foveal avascular 

zone (%) 

Blood vessel density in the 300μm ring 

around the foveal avascular zone  

ILM to OPL+10 μm 

Parafoveal vessel density in 

superficial and deep capillary 

plexuses (%) 

Blood vessel density in the ring 1-3mm 

away from the centre of the retina at the 

surface and in the deeper layers.  

Superficial plexus: ILM to IPL-10 μm 

Deep plexus: IPL-10 μm to OPL+10 μm 

Full thickness at the parafovea 

(μm) 

Measurement of thickness of the layers of 

the retina in the 1-3mm ring from the 

center of the retina  

ILM to RPE 

Flow area in the choriocapillaris 

(mm2) 

Total area of blood flow in a 2mm 

diameter ring from the centre of the retina  

BRM-10 μm to BRM+30μm 

Abbreviations: ILM: inner limiting membrane; OPL: outer plexiform layer; IPL: inner plexiform layer; BRM: Bruch’s membrane 



Supplemental Table 2: The results of the unadjusted generalized estimating equations showing the association between measures of carotid 

disease and OCTA retinal microvascular parameters. 

 

  Parafoveal density 

of deep capillary 

plexus 

Parafoveal density 

of superficial 

capillary plexus 

FD-300 
Foveal avascular 

zone area 

Flow area in the 

choriocapillaris 
Parafoveal thickness 

Ipsilateral  BIF IMT 

≥1mm 

-1.22 (-1.95, -0.49), 

P=0.001 

-0.75 (-1.51, 0.00), 

P=0.05 

-1.25 (-1.99, -0.51), 

P=0.001 

-0.003 (-0.017, 

0.011), P=0.66 

-0.00 (-0.03, 0.03), 

P=0.84 

0.14 (-2.51, 2.79), 

P=0.92 

 CCA IMT 

≥1mm 

-1.02 (-1.96, -0.08), 

P=0.033 

-0.75 (-1.60, 0.11), 

P=0.09 

-0.40 (-1.56, 0.76), 

P=0.50 

0.002 (-0.019, 

0.023), P=0.83 

-0.02 (-0.06, 0.03), 

P=0.44 

0.42 (-3.42, 4.25), 

P=0.83 

 Ln(BIF)* -1.46 (-2.40, -0.52), 

P=0.002 

-0.63 (-1.43, 0.16), 

P=0.12 

-1.15 (-2.03, -0.27), 

P=0.011 

-0.012 (-0.026, 

0.003)), P=0.13 

-0.03 (-0.06, -0.00), 

P=0.038 

-0.17 (-4.00, 3.66), 

P=0.93 

 Ln(CCA)* -2.98 (-4.77, -1.18), 

P=0.001 

-0.80 (-2.56, 0.95), 

P=0.37 

-1.02 (-3.14, 1.10), 

P=0.35 

0.016 (-0.023, 

0.055), P=0.42 

-0.08 (-0.16, -0.00), 

P=0.049 

1.42 (-5.45, 8.29), 

P=0.69 

 Stenosis -1.56 (-2.24, -0.89), 

P<0.001 

-0.84 (-1.55, -0.13), 

P=0.020 

-0.91 (-1.72, -0.11), 

P=0.026 

-0.002 (-0.018, 

0.015), P=0.83 

-0.01 (-0.04, 0.02), 

P=0.43 

-0.51 (-3.36, 2.34), 

P=0.72 

Contralateral  BIF IMT 

≥1mm 

-0.80 (-1.56, -0.03), 

P=0.041 

-0.06 (-0.83, 0.70), 

P=0.87 

-0.26 (-1.06, 0.54), 

P=0.52 

-0.006 (-0.020, 

0.009), P=0.44 

0.00 (-0.03, 0.03), 

P=0.87 

-1.09 (-3.73, 1.54), 

P=0.42 

 CCA IMT 

≥1mm 

-1.39 (-2.29, -0.50), 

P=0.002 

-0.49 (-1.39, 0.40), 

P=0.28 

-1.51 (-2.77, -0.24), 

P=0.019 

-0.005 (-0.024, 

0.015), P=0.65 

-0.00 (-0.04, 0.04), 

P=0.94 

-1.21 (-6.25, 3.83), 

P=0.64 

 Ln(BIF)* -1.26 (-2.25, -0.27), 

P=0.012 

-0.48 (-1.23, 0.26), 

P=0.20 

-0.33 (-1.15, 0.50), 

P=0.44 

-0.005 (-0.021, 

0.011), P=0.53 

-0.01 (-0.04, 0.02), 

P=0.72 

0.87 (-3.01, 4.75), 

P=0.66 

 Ln(CCA)* -3.42 (-5.23, -1.61), 

P<0.001 

-2.47 (-4.13, -0.81), 

P=0.004 

-1.05 (-3.24, 1.14), 

P=0.35 

-0.002 (-0.039, 

0.034), P=0.91 

-0.05 (-0.12, 0.02), 

P=0.19 

-0.97 (-8.80, 6.86), 

P=0.81 

 Stenosis -1.10 (-1.79, -0.41), 

P=0.002 

-1.58 (-2.27, -0.90), 

P<0.001 

-0.66 (-1.46, 0.14), 

P=0.11 

-0.004 (-0.021, 

0.012), P=0.61 

-0.01 (-0.04, 0.02), 

P=0.40 

-3.46 (-6.26, -0.65), 

P=0.016 

Abbreviations: FD-300: vessel density in the 300 μm ring surrounding the foveal avascular zone, BIF: bifurcation, CCA: common carotid artery; IMT: intima-media 

thickness. * A 2.72-fold increase in x corresponds to an increase of 1 in ln(x) 



Supplemental Table 3: The bivariable associations of vessel density in the 300 μm ring surrounding the foveal avascular zone (FD-300). 

 

Variable Quartile 1 Quartile 2 Quartile 3 Quartile 4 P-Value 

(trend) 

Number of eyes (%) 118 (25.1) 118 (25.1) 119 (25.3) 116 (24.6)  

FD-300 (%) 41.69 46.71 49.40 52.81  

Age at study entry (years) 73.2 ± 10.0 74.2 ± 8.6 69.7 ± 9.1† ‡‡ 69.6 ± 8.7† ‡‡ <0.001 

Male (%) 72.0 63.6 55.5 39.7††† ‡‡‡ <0.001 

Ethnic background (%):      0.49* 

Anglo-Celt  53.4 56.8 56.3 63.8  

Southern European  11.9 7.6 10.1 12.1  

Other European  11.9 7.6 7.6 6.9  

Asian  6.8 7.6 5.9 1.7  

Indigenous Australian  1.7 0 2.5 2.6  

Mixed/other  14.4 20.3 17.7 12.9  

Age at diabetes diagnosis (years) 53.4 ± 11.5 56.4 ± 9.8 53.8 ± 10.2 55.5 ± 9.0 0.08 

Fasting glucose (mmol) 7.9 [6.5-9.7] 7.4 [6.2-8.5] 7.5 [6.5-9.3] 7.5 [6.2-9.7] 0.47 

HbA1c (%) 7.6 [6.6-8.4] 7.2 [6.3-8.1] 7.3 [6.5-7.9] 6.9 [6.4-7.9] †† 0.016 

HbA1c (mmol/mol) 59 [49-68] 55 [45-65] 56 [47-63] 52 [46-62] †† 0.016 

Diabetes duration (years at study entry) 19.0 [12.3-25.9] 16.7 [11.5-22.3] 13.4 [10.7-19.6] ††† 12.8 [10.4-16.8] †††‡‡‡ <0.001 

Self-monitors blood glucose (%) 70.3 64.4 72.3 68.1 0.60 

On insulin (%) 40.7 22.9† 29.4 23.3† 0.010 

Any ipsilateral stenosis (%) 67.0 61.0 58.0 45.7† 0.009 

Ipsilateral IMT at bifurcation (mm) 1.37 (0.85-2.21) 1.34 (0.83-2.16) 1.20 (0.78-1.85)  1.20 (0.79-1.83)  0.039 

Ipsilateral IMT in CCA (mm) 0.86 (0.72-1.02) 0.82 (0.67-1.00) 0.83 (0.69-1.00) 0.82 (0.67-0.99) 0.18 

Ipsilateral IMT at bifurcation ≥1.0mm (%) 77.1 67.8 64.7 59.5† 0.030 

Ipsilateral IMT in CCA ≥1.0mm (%) 18.8 10.2 13.5 10.3 0.19 

Grade of stenosis (%)     0.018* 

0 33.1 39.0 42.0 54.3  

<15 33.1 26.3 29.4 20.7  

16-49 24.6 22.0 21.9 20.7  

50-69 8.5 12.7 4.2 4.3  

≥70 0.9 0 2.5 0  



Type of ipsilateral plaque (%):    † 0.014* 

Soft 12.7 11.0 12.6 12.1  

Hard 43.2 39.0 26.9 23.3  

Mixed 11.0 11.0 18.5 10.3  

Body mass index (kg/m2) 31.2 ± 6.5 30.1 ± 5.9 30.3 ± 5.6 31.1 ± 5.3 0.38 

Obese by Waist:hip ratio (%) 94.9 94.9 93.3 92.2 0.80 

Body shape index (m11/6 kg-2/3) 0.084 ± 0.005 0.083 ± 0.005 0.082 ± 0.005†† 0.082 ± 0.005 0.004 

Systolic blood pressure (mmHg) 144 ± 18 140 ± 17 143 ± 20 137 ± 18† 0.009 

Diastolic blood pressure (mmHg) 77 ± 14 77 ± 11 80 ± 10 78 ± 11 0.38 

Pulse (bpm) 70 ± 12 68 ± 11 68 ± 12 69 ± 12 0.51 

Total cholesterol (mmol/L) 4.0 ± 1.1 4.1 ± 1.0 4.1 ± 1.1 4.2 ± 1.1 0.71 

LDL cholesterol (mmol/L) 2.1 ± 0.9 2.1 ± 0.9 2.1 ± 1.0 2.2 ± 1.0 0.83 

Triglycerides (mmol/L) 1.5 (0.9-2.5) 1.5 (0.9-2.7) 1.4 (0.9-2.4) 1.5 (1.0-2.5) 0.77 

HDL cholesterol (mmol/L) 1.2 ± 0.3 1.2 ± 0.3 1.2 ± 0.4 1.2 ± 0.3 0.41 

eGFR (%)     0.026* 

≥90 ml/min/1.73m2 11.9 12.7 21.9 14.7  

60-89 ml/min/1.73m2 56.8 61.9 61.3 69.0  

45-59 ml/min/1.73m2 15.3 17.8 10.9 10.3  

<45 ml/min/1.73m2 16.1 7.63 5.9 6.0  

Urinary albumin:creatinine (mg/mmol) 4.0 (1.1-14.6) 3.7 (0.8-17.1) 3.0 (0.7-12.2) 2.2 (0.6-8.0) † ‡ 0.010 

On antihypertensive medication (%) 89.8 85.6 79.0 70.7 †† ‡ 0.001 

On lipid-modifying medication (%) 85.6 78.0 76.5 75.0 0.18 

On aspirin (%) 39.0 32.2 28.6 32.8 0.40 

On other anticoagulant/antiplatelet therapy (%) 21.2 17.8 12.6 12.1 0.18 

Any anticoagulant or antiplatelet therapy (%) 49.2 41.5 37.0 40.5 0.28 

Eyes checked in the last year (%) 88.1 85.6 94.1 89.7 0.17 

Best corrected ETDRS visual acuity score 79 [75-82] 80 [77-83] 80 [78-84] †† 81 [78-84] ††† <0.001 

Retinopathy severity (%):  †† † ††† <0.001* 

None 69.6 88.9 86.6 89.7  

Mild NPDR 16.5 9.4 11.8 10.3  

Moderate NPDR  7.8 1.7 0.8 0  

Severe NPDR/PDR/Treated PDR 6.1 0 0.8 0  

Any diabetic retinopathy (%) 30.4 11.1†† 13.5† 10.3††† <0.001 

Axial length (mm) 23.57 ± 1.26 23.77 ± 1.37 23.83 ± 1.31 23.32 ± 0.91‡ 0.007 



Smoking status (%)     0.11 

Never 48.3 44.9 44.5 61.2  

Current 4.2 5.1 2.5 1.7  

Ex 47.5 50.0 52.9 37.1  

*Chi-squared used. †P<0.05, ††P<0.01, †††P<0.001 when compared with quartile 1; ‡ P<0.05, ‡‡P<0.01, ‡‡‡ P<0.001 when compared with quartile 2; §P<0.05, §§P<0.01, 
§§§P<0.001 when compared with quartile 3 with Bonferroni adjustment for pairwise comparisons 


