
ESM results

Additional analyses

Associations remained similar when we replaced office systolic pressure

with 24 h ambulatory systolic blood pressure (available in 2545 individuals；

ESM Table 2), or further specified blood pressure-lowering medication into

renin-angiotensin-aldosterone system (RAAS) inhibitors and other types of

antihypertensives (available in 2876 individuals; ESM Table 3) in the

regression models. Associations also remained similar when we replaced

waist circumference with body mass index (BMI; available in 2875 individuals;

ESM Table 3).

Associations again remained similar after additional adjustment for

presence of retinopathy, presence of neuropathy, eGFR and albumin excretion,

or history of cardiovascular disease (available in 2328 individuals; ESM Table

4). The associations also remained when physical activity and alcohol intake

(available in 2535 individuals, ESM Table 5) were added to the models.

Additional adjustment for plasma markers of inflammation (CRP, SAA, IL-6,

IL-8, and TNF-α) and their standardised sum score did not materially change

the associations (available in 2848 individuals; ESM Table 6).

Associations also remained similar when we excluded participants with

outliers (defined as <3SD or >3SD) in retinal microvascular diameters (n=18;

ESM Table 7), excluded participants with retinopathy (n=36; ESM Table 7),

excluded participants with catch-up fundus photography (n=176; ESM Table 7),



or excluded non-white population (n=41; ESM Table 7). Finally, we did not find

any significant interactions with sex (p for interaction >0.440) or left versus

right eye (p for interaction >0.579) with regard to the associations between

glucose metabolism variables on the one hand and retinal outcomes on the

other.
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study
population

(430
individuals

with
prediabetesand

803
individualswith

type
2
diabetes).

M
odel1:adjustm

entforage
and

sex
M
odel2a:M

odel1+adjustm
entforwaistcircum

ference,triglyceride
levels,total-to-high-density-lipoprotein

ratio,sm
oking

status,
office

systolic
blood

pressure,use
ofantihypertensive

m
edication,and

use
oflipid-m

odifying
m
edication

M
odel2b:M

odel2+adjustm
entforsum

score
ofinflam

m
ation



E
S
M

Table
7:M

ultivariable-adjusted
difference

in
retinalvasculardiam

eters
in

individuals
with

prediabetes
and

type
2
diabetes

versus
norm

alglucose
m
etabolism

(NGM
)excluding

outliers
in

retinalm
icrovascular

diam
eters,participants

with
retinopathy,

participants
with

catch-up
fundus

photography,ornon-white
population

C
haracteristic

P
rediabetes
(β

(95%
C
I))

Type
2
diabetes

(β
(95%

C
I))

p
forTrend

E
xcluding

outliers
(defined

as
<3S

D
or>3S

D
)in

retinalm
icrovasculardiam

eters
(n=18)

C
R
A
E
(M

U
)

M
odel1

0.74
(-1.37

to
2.84)

2.50
(0.77

to
4.24)

0.005
M
odel2

0.87
(-1.29

to
3.03)

3.00
(0.84

to
5.15)

0.008
C
R
V
E
(M

U
)

M
odel1

3.89
(0.60

to
7.18)

4.99
(2.28

to
7.71)

<0.001
M
odel2

2.47
(-0.91

to
5.86)

3.28
(-0.09

to
6.66)

0.046
E
xcluding

participants
w
ith

retinopathy
(n=36)

C
R
A
E
(M

U
)

M
odel1

0.41
(-1.75

to
2.56)

2.27
(0.47

to
4.06)

0.016
M
odel2

0.59
(-1.62

to
2.80)

2.80
(0.58

to
5.02)

0.017
C
R
V
E
(M

U
)

M
odel1

3.77
(0.42

to
7.11)

4.43
(1.65

to
7.22)

0.001
M
odel2

2.28
(-1.16

to
5.72)

2.53
(-0.93

to
5.98)

0.125
E
xcluding

participants
w
ith

catch-up
fundus

photography
(n=176)

C
R
A
E
(M

U
)

M
odel1

0.56
(-1.65

to
2.77)

2.41
(0.61

to
4.22)

0.010
M
odel2

0.78
(-1.49

to
3.04)

3.04
(0.81

to
5.27)

0.009
C
R
V
E
(M

U
)

M
odel1

3.67
(0.22

to
7.13)

4.80
(1.98

to
7.62)

0.001
M
odel2

2.26
(-1.29

to
5.82)

2.99
(-0.52

to
6.49)

0.082



E
xcluding

non-w
hite

population
(n=41)

C
R
A
E
(M

U
)

M
odel1

0.43
(-1.73

to
2.59)

2.24
(0.45

to
4.03)

0.017
M
odel2

0.65
(-1.57

to
2.86)

2.91
(0.69

to
5.13)

0.013
C
R
V
E
(M

U
)

M
odel1

3.74
(0.39

to
7.10)

4.32
(1.54

to
7.10)

0.001
M
odel2

2.39
(-1.06

to
5.84)

2.62
(-0.84

to
6.08)

0.112
Regression

coefficients
(β)

indicate
the

m
ean

difference
(95%

CI)
in

retinal
m
icrovascular

diam
eters

with
norm

al
glucose

m
etabolism

as
reference.

CI:
confidence

interval.
CRAE:

Central
retinal

arteriolar
equivalent.

CRVE:
Central

retinal
venular

equivalent.M
U:M

easurem
entunit.

M
odel1:adjustm

entforage
and

sex
M
odel2:additionaladjustm

entforwaistcircum
ference,triglyceride

levels,total-to-high-density-lipoprotein
ratio,sm

oking
status,

office
systolic

blood
pressure,use

ofantihypertensive
m
edication,and

use
oflipid-m

odifying
m
edication



E
S
M
Table

8:M
ultivariable-adjusted

association
between

duration
oftype

2
diabetesand

retinalm
icrovasculardiam

eters

C
haracteristic

D
uration

oftype
2
diabetes

p
for

trend
2
nd
tertile

β
(95%

C
I)

3
rd
tertile

β
(95%

C
I)

C
R
A
E
(M
U
)

M
odel1

-1.59
(-5.11

to
1.93)

0.09
(-3.43

to
3.61)

0.711
M
odel2

-0.95
(-4.53

to
2.62)

1.43
(-2.20

to
5.06)

0.315
C
R
V
E
(M
U
)

M
odel1

-3.60
(-9.08

to
1.88)

-4.01
(-9.50

to
1.47)

0.441
M
odel2

-2.48
(-7.99

to
3.02)

-2.09
(-7.69

to
3.51)

0.868

Regression
coefficients

(β)indicate
the

m
ean

difference
(95%

CI)in
retinalm

icrovascular
diam

eters
with

the
lowest

tertile
as

reference.
CI:

confidence
interval.

CRAE:
Central

retinal
arteriolar

equivalent.
CRVE:

Central
retinalvenular

equivalent.
M
U:

M
easurem

entunit.Data
were

available
in
673

individuals.
M
odel1:adjustm

entforage
and

sex
M
odel2:M

odel1+adjustm
entforwaistcircum

ference,triglyceride
levels,total-to-high-density-lipoprotein

ratio,sm
oking

status,
office

systolic
blood

pressure,use
ofantihypertensive

m
edication,and

use
oflipid-m

odifying
m
edication



ESM figures

ESM Figure 1. Study population selection



ESM Figure 2. Age- and sex-adjusted association between retinal

arteriolar diameters and retinal venular diameters. CRAE, central retinal

arteriolar equivalent; CRVE, central retinal venular equivalent; MU,

measurement unit;


