ONLINE APPENDIX

Participants’ classification criteria

The American Academy of Neurology (AAN) and the American Association of
Electrodiagnostic Medicine (AAEM) have published a recommended protocol for the
electrodiagnosis of DSPN, commonly known as the Toronto criteria.(1) This recommendation
has been supported in research to detect participant with definite DSPN.(2) The Toronto criteria
for electrodiagnosis of DSPN includes unilateral studies of sural sensory, ulnar sensory, and
median sensory nerves, and fibular, tibial, median, and ulnar motor nerves. The minimum case
definition criterion for electrodiagnostic confirmation of distal symmetric polyneuropathy is
an abnormality (<99 or >1% percentile) of any attribute of nerve conduction in two separate
nerves, one of which must be the sural nerve.(2)

In our study, we used a different reference standard based on the use of corneal confocal
microscopy (CCM), a measure of small nerve fibre.(3) The diagnostic thresholds in CCM for
DSPN in type | and 1l diabetes have been determined in a large cohort study.(3) The reference
standard for DSPN used in that study,(3) which was a stringent clinical criteria, required: 1)
clinical symptoms or signs to be present and 2) fibular motor nerve conduction velocity < 42
m/s or corneal nerve fibre length <12.5 mm/mm?. This reference was based on consensus
criteria.(1,2,4) Other criteria (including the Toronto criteria) were explored in sensitivity
analyses to account for imperfect reference standards. The stringent clinical criteria utilised in
our study performed better than the Toronto definition for area under the curve when people
with diabetes type | and Il were pooled together. For this the reason, the criterion of fibular
conduction velocity <42 m/s was used as the reference standard, although is not (yet) included
in guidelines.

We included additional QST analyses using the Toronto criteria to reflect the common
standard (Supplementary Table 1).

Carpal Tunnel Syndrome

Carpal Tunnel Syndrome (CTS) is the most common peripheral nerve entrapment
syndrome worldwide caused by compression of the median nerve at the wrist as it passes
through a space-limited osteofibrous canal.(5) CTS occurs in 14% of diabetes patients without
DSPN, and in 30% of diabetes patients with DSPN.(6) According to the AAN and AAEM, (1)
the standard examination to confirm a clinical diagnosis of CTS includes exploring the median
and ulnar sensory nerve across the wrist. In people with DSPN, the diagnosis of CTS is
challenging. In this study, if the attributes of the median sensory nerve were abnormal but the
ulnar sensory nerve appeared normal on the same limb, then CTS could not be excluded in
people with DSPN.(7) The results are reported in Supplementary Table 3. Additionally, we
have included a QST analysis excluding the people for whom we could not rule out CTS
(Supplementary Table 5). All findings were comparable to the initial analysis.



REFERENCES

1.

England JD, Gronseth GS, Franklin G, Miller RG, Asbury AK, Carter GT, et al. Distal symmetric
polyneuropathy: A definition for clinical research: Report of the American Academy of Neurology, the
American Association of Electrodiagnostic Medicine, and the American Academy of Physical Medicine
and Rehabilitation. Neurology. 2005 Jan 25;64(2):199-207.

Tesfaye S, Boulton AJM, Dyck PJ, Freeman R, Horowitz M, Kempler P, et al. Diabetic Neuropathies:
Update on Definitions, Diagnostic Criteria, Estimation of Severity, and Treatments. Diabetes Care. 2010
Sep 28;33(10):2285 LP — 2293.

Perkins BA, Lovblom LE, Bril V, Scarr D, Ostrovski I, Orszag A, et al. Corneal confocal microscopy
for identification of diabetic sensorimotor polyneuropathy: a pooled multinational consortium study.
Diabetologia. 2018 Aug 1;61(8):1856-61.

Pop-Busui R, Boulton AJM, Feldman EL, Bril V, Freeman R, Malik RA, et al. Diabetic neuropathy: A
position statement by the American diabetes association. Diabetes Care. 2017;40(1):136-54.

Bland JDP. Carpal tunnel syndrome. BMJ. 2007 Aug 18;335(7615):343-6.

Vinik A, Mehrabyan A, Colen L, Boulton A. Focal entrapment neuropathies in diabetes. Diabetes Care.
2004 Jul;27(7):1783-8.

Zhang Y, Liu X, Jia J, Zhang Q, Lin Y, Zhang L, et al. Diabetic polyneuropathy and carpal tunnel
syndrome together affect hand strength, tactile sensation and dexterity in diabetes patients. J Diabetes
Investig. 2021 Nov 1;12(11):2010-8.



SUPPLEMENTARY TABLES

Supplementary Table 1. Overview of medication use

Healthy Diabetes DSPN DSPN
participants without DSPN FEET ONLY HANDS &
(n=31) (n=35) (n=31) FEET (n=28)

Hypolipidaemic medication 3 (10%) 11 (31%) 13 (42%) 11 (32%)
Qggrcﬁt’g;e”s've 3 (10%) 12 (34%) 16 (52%) 13 (46%)
Antiasthmatic medication 0 (0%) 1 (3%) 3 (10%) 1 (4%)
Antidepressant
medication:

Tricyclic antidepressants 0 (0%) 0 (0%) 0 (0%) 1 (4%)

SNRI (duloxetine) 1 (3%) 0 (0%) 1 (3%) 3 (11%)

SSRI (citalopram) 1 (3%) 1 (3%) 2 (7%) 1 (4%)

NDRI (methylphenidate) 0 (0%) 0 (0%) 0 (0%) 1 (4%)
Anxiolytic:
( digfe”;;’ri')azep'“es 1.(3%) 0 (0%) 0 (0%) 0 (0%)
Gabapentinoids

Pregabalin 1 (3%) 2 (6%) 3 (10%) 5 (18%)
Non-opioid
analgesics

NSAIDS (ibuprofen) 1 (3%) 3 (9%) 4 (13%) 4 (14%)
Opioid analgesics

Moderate (codeine) 0 (0%) 0 (0%) 1 (3%) 0 (0%)

Antagonists (naloxone) 0 (0%) 0 (0%) 0 (0%) 1 (4%)

Data shown as frequencies (percentages). DSPN: distal symmetrical polyneuropathy; SSRI: Selective serotonin
reuptake inhibitors; SNRI: serotonin-norepinephrine reuptake inhibitors; NRDI: norepinephrine-dopamine
reuptake inhibitor; NSAIDS: nonsteroidal anti-inflammatory drugs.



Supplementary Table 2. Electrodiagnostic and in vivo corneal confocal microscopy results.

Healthy Diabetes DSPN DSPN
participants ~ without DSPN  FEETONLY  HANDS & FEET AN?tVA Pairwise differences
(n=31) (n=35) (n=31) (n=28) results
Electrodiagnostic studies
Sural SNAP (uV) Mean (SD) 8.5 (6.1) 8.0 3.7) 4.8 (1.9) 4.8 (2.8) <0.001  1-3** 1-4%* 2-3% 2-4*
Abnormal (<4 pV) 5 (16%) 4 (11%) 11 (36%) 15(57%)
Sural SCV (m/s) Mean (SD) 43.2 (8.1) 39.5 (9.0) 35.2 (8.1) 25.1 (11.6) <0.001  1-3** 1-4*
Abnormal (<37 m/s) 6 (19%) 11 (29%) 20 (65%) 19 (68%)
Fibular CMAP (mV) Mean (SD) - - - -
Abnormal (<4.0 mV) - - - -
Fibular MCV (m/s) Mean (SD) 54.6 (6.4) 52.2 (9.6) 40.9 (7.9) 41.6 (5.3) <0.001 1737 1A%, 237, 2-
.6 (6. 2(9. 9(7. 6 (5. . i
Abnormal (<42 m/s) 0 (0%) 3 (9%) 16 (52%) 14 (50%)
.. 1_3*** 1_4*** 2_3*** 2_
Tibial CMAP (mV)  Mean (SD) 113 (3.7) 9.1 (3.9) 5.0 (3.9) 4.2 (2.8) <0.001 o, ' '
Abnormal (<4.4mV) 0 (0%) 5 (9%) 15 (49%) 16 (57%)
Tibial MCV (m/s) Mean (SD) 51.4 (5.1) 49.2 (7.6) 42.4 (9.1) 42.6 (8.0) <0.001  1-3%%% 143wk D Bk D_fxk
Abnormal (<39 m/s) 0 (0%) 3 (8.6%) 13 (42%) 8 (29%)
Median CMAP (mV)  Mean (SD) 75(2.2) 5.3 (1.3) 5.1 (1.9) 4.6 (1.9) <0.001  1-2%% 1-3%* 1-4**
Abnormal (<4.1 mV) 1 (3%) 3 (9%) 9 (29%) 13 (46%)
Median MCV (m/s) Mean (SD) 73.7 (7.0 70.3 (7.3) 63.9 (6.2) 63.2 (8.7) <0.001  1-3** 1-4*** 2-4*
Abnormal (<49 m/s) 0 (0%) 0 (0%) 0 (0%) 1 (3.6%)
Median SNAP (uV) Mean (SD) 33.3(18.3) 18.5 (14.1) 9.6 (6.7) 5.4 (2.5) <0.001  1-2%% 1-3%%* 1gxk 2 g*x
Abnormal (<10 pV) 2 (T%) 4 (11%) 21 (68%) 27 (96%)
Median SCV (m/s) Mean (SD) 44.0 (6.9) 475 (6.5) 405 (7.7) 36.1(8.7) <0.001  1-4%, 2-4%**
Abnormal (<44 m/s) 6 (19%) 3 (9%) 21 (68%) 22 (79%)
Ulnar SNAP (uV) Mean (SD) 33.5(17.0) 23.4 (14.4) 15.7 (10.8) 10.8 (7.8) <0.001  1-3%%% 1.4xe* Dgx
Abnormal (<10.0 mV) 1 (3%) 2 (6%) 9 (29%) 17 (61%)
Ulnar SCV (m/s) Mean (SD) 48.6 (8.7) 50.7 (5.5) 41.9 (9.6) 39.9 (13.3) 0.002  2-4*
Abnormal (<45 m/s) 4 (13%) 2 (6%) 15 (48%) 18 (64%)
Probable CTS Presence 0 (0%) 0 (0%) 0 (0%) 4 (15%) 0.058
In vivo corneal confocal microscopy
ok 3 _Ak*kK Axxx _A%x
CNFL (mm/mm?) Abnormal (<12.5 0 (0%) 13 (37%) 20 (65%) 19 (68%) <0001 127 -8 14T, 23

mm/mm?)

2-4




Data shown as mean (standard deviation) and analysed by a one-way ANOVA (ANOVA results), with Bonferroni post-hoc tests (pairwise differences). Categorical data are
reported as frequencies (percentages). Pairwise differences indicate significant p values between group pairs: 1: Healthy participants; 2: diabetes without DSPN; 3: DSPN in
feet only; 4: DSPN in hands & feet. *: p <0.05; **; p <0.01; ***: p <0.001. DSPN: distal symmetrical polyneuropathy; SNAP: sensory nerve action potential; puV, microvolts;
SCV: sensory conduction velocity; m/s: metres per second; CMAP: compound muscle action potentials; MCV: motor conduction velocity; CTS: carpal tunnel syndrome;
CNFL: corneal nerve fibre length; mm/mmz. Due to a technical error, the fibular CMAP could not be determined accurately. Presence of CTS was considered as having any
abnormal attributes in the median sensory nerve without any changes on the ulnar sensory nerve of the same hand.



Supplementary Table 3. Raw guantitative sensory testing values

et Healthy Diabetes DSPN DSPN

ocation: - without p value

Hand participants DSPN FEET ONLY HANDS & FEET

N =31 N =35 N =31 N =28

CDT (Z- 0.05 (- -0.02 (-1.26, -0.66(-1.52, -1.81(-2.79,- <0.00114243

score) 0.66, 0.60) 0.56) 0.44) 0.43) 4

CDT Normal 30(96.8%)  32(91.4%)  25(80.7%)  17(602%) 4 50q 41424
Abnormal (loss: <-2) 1 (3.2%) 3 (8.6%) 6 (19.3%) 11 (39.8%) '

WDT (z- 0.06 (- -0.01(-0.90, -1.42(-1.83,- -1.45(-2.34,- <0.001131-42

score) 0.57,0.81) 0.44) 0.62) 0.40) 3.2-4

WDT Normal 30(96.8%)  31(88.6%)  25(80.7%)  14(64.3%) o714
Abnormal (loss: <-2) 1 (3.2%) 4 (11.4%) 6 (19.3%) 10(35.7%) )

TSL (Z- -0.08 (- -0.17 (-1.11, -1.47(-2.10,- -1.84(-257,- <0.0013142

score) 0.60, 0.88) 0.36) 0.43) 0.79) 3.2-4

TSL Normal 31(100%)  31(88.6%)  21(64.7%)  13(46.4%) _, gj12181
Abnormal gain (>2) 0 (0%) 0 (0%) 0 (0%) 1(3.6%) 4232434
Abnormal (loss: <-2) 0 (0%) 4 (11.4%) 10 (32.3%) 14 (50%)

CPT (z- 0.27 (- 0.48(-038,  0.09(-095 -043(-L14, .,

score) 0.83, 0.88) 1.01) 1.17) 0.60) :

CPT Normal 31(100%)  35(100.0%) 31 (100%) 28 (100%) 0.99

HPT (z- 0.11 (- 0.18 (-0.25, -0.86 (-1.29, -1.08 (-1.56, < 0.00113142-

score) 0.85, 0.95) 1.14) 0.04) 0.12) 3.2-4

HPT Normal 31 (100%) 33(94.3%) 31 (100%) 28 (100%) (e
Abnormal gain (>2) 0 (0%) 2 (5.7%) 0 (0%) 0 (0%) '

MDT (Z- 0.18 (- -1.20 (-2.18, -2.18(-2.38,- -2.18(-2.40,- <0.00112131-

score) 0.71,0.72) 0.47) 1.34) 1.84) 423,24

1-2,1-3,1-

MDT  Normal 29 (935%)  24(68.6%) 12 (38.7%)  8(28.6%) ,p0o0r,
Abnormal loss (<-2) 2 (6.5%) 11 (31.4%) 19 (61.3%) 20 (71.4%)

MPT (Z- -0.07 (- 0.01(-0.35, -0.33(-0.84, -0.33(-1.17, 0.18

score) 0.52, 0.29) 0.51) 0.19) 0.71) '

MPT Normal 31(100%)  35(100.0%) 30 (96.8%) 27 (96.4%) 0.47
Abnormal loss (<-2) 0 (0%) 0 (0%) 1 (3.2%) 1 (3.6%)

MPS (Z- -0.08 (- 0.91(-067,  0.02(-069, 0.26(0.70, 001,

score) 0.81, 0.44) 2.28) 0.84) 1.06) :

MPS Normal 30(96.8%)  23(65.7%)  25(80.7%) 23 (82.1%) 1512
Abnormal gain (>2) 1 (3.2%) 12 (34.3%) 6 (19.3%) 5(17.9%)

PPT TE -0.04 (-0.64, 0.32 (-0.71, 0.49 (-0.81, -0.39 (-1.44, 031

(Z-score) 0.86) 1.29) 0.85) 0.50) :

PPTTE  Normal 29 (93.5%) 31 (88.6%) 29 (93.5%) 22 (78.6%) 0.40
Abnormal (gain: >2) 2 (6.5%) 3 (8.6%) 2 (6.5%) 3 (10.7%) '
Abnormal loss (<-2) 0 (0%) 1 (2.9%) 0 (0%) 3 (10.7%)

PPT UT 0.17(-075,  -0.00(-077, -0.32(-069, -0.73(-14L,- 4 2140504

(Z-score) 0.58) 1.22) 0.21) 0.10) '

PPTUT  Normal 29 (93.6%) 30 (85.7%) 31 (100%) 25 (89.3%)
Abnormal (gain: >2) 1 (3.2%) 5 (14.3%) 0 (0%) 0(0%)  0.0055%*
Abnormal (loss: <-2) 1 (3.2%) 0 (0%) 0 (0%) 3 (10.7%)

\I\CIICDZ-II; m 0.18 (0.18, 0.18 (0.18, 0.18 (-9.82, 0.18 (-9.82, 3<2(‘)t.0011‘3'1‘4'2'

(Z-score) 0.18) 0.18) 0.18) 0.18) :

\l\;%; yy  Normal 31(100%)  30(85.7%)  18(58.1%) 25 (53.6%) :291.0011-3,1-4,2-
Abnormal (loss: <-2) 0 (0%) 5(14.3%) 13 (41.9%)  13(46.4%)

VDT US 0.16 (0.16, 0.16 (0.16, 0.16 (-9.08, 0.16 (0.16, 0.0121-323

(Z-score) 0.16) 0.16) 0.16) 0.16) '

VDT US  Normal 30 (96.8%) 27 (77.1%) 19 (61.3%) 22 (78.6%)  0.0095%3
Abnormal (loss: <-2) 1 (3.2%) 8 (22.9%) 12 (38.7%) 6 (21.4%)

DMA Normal (absent) 31 (100%) 33 (94.3%) 26 (83.9%)° 26 (92.9%) 0.061



Test Diabetes

Healthy DSPN DSPN

location: articinants without p value
Hand P P DSPN FEET ONLY HANDS & FEET

Abnormal (present) 0 (0%) 2 (5.7%) 5 (16.1%) 2 (7.1%) 0.093
PHS Normal (absent) 31 (100%) 33 (91.4%) 26 (80.6%) 26 (77.4%) 0.059

Abnormal (at least 0 o o 0 1-4

one abnormity) 0 (0%) 2 (8.6%) 5 (19.4%) 2 (22.6%) 0.018

1-2,1-3,1-

QST Normal (no 23 (74.2%) 8 (22.9%) 3 (9.7%) 136%) 000,

summary* abnormities)

Abnormal (at least 0 0 9 9
one abnormity) 8 (25.8%) 27 (77.1%) 28 (90.3%) 27 (96.4%)

Continuous parameters are summarised as median (5"-95" percentile range). Categorical parameters are
expressed as absolute and relative frequencies. P-values represent the comparison between the groups (for
continuous variables: one-way ANOVA and post-hoc LSD tests; for categorical variables: Fisher’s exact test with
pairwise tests of independence). 1: healthy controls; 2: people with diabetes without DSPN; 3: people with DSPN
in feet; 4: people with DSPN in hands and feet. *Hypoesthesia to thermal or mechanical stimuli (i.e., loss of
detection in CDT, WDT, TSL, MDT and VDT) and/or hyperalgesia or hypoalgesia to thermal or mechanical
stimuli (i.e., both gain or loss of function in HPT, CPT, MPT, MPS, DMA or PPT) and/or gain in PHS was taken
into account in the definition of abnormity. DSPN: distal symmetrical polyneuropathy; QST: quantitative sensory
testing; CDT: cold detection threshold; WDT: warm detection threshold; TSL: thermal sensory limen; CPT: cold
pain threshold; HPT: heat pain threshold; PPT: pressure pain threshold; MPT: mechanical pain threshold; MPS:
mechanical pain sensitivity; MDT: mechanical detection threshold; VDT: vibration detection threshold; US: ulnar
styloid; DMA: dynamic mechanical allodynia; PHS: paradoxical heat sensation; TE: thenar eminence; UT: upper
trapezius muscle; MCP Il1: third metacarpophalangeal joint.



Supplementary Table 4. Raw quantitative sensory testing values using the AAN/AAEM
(Toronto) criteria to classify participants.

Parameters in Healthy Diabetes DSPN H AI?NSEEI & value
hand participants ~ without DSPN FEET ONLY FEET P
N =31 N =35 N =30 N =26
0.047 (- -0.017 (- -0.68 (- aloa. <0.00113142-
CDT (Z-score) 0.66,0.60) 1.3,0.56) 1.6,0.38) 18(-29.-035) 444
cDT Normal 30 (96.8%) 32 (91.4%) 24 (80 %) 15(58%)  <0.0014131
Abnormal (loss: <-2) 1 (3.2%) 3 (8.6%) 6 (20 %) 11 (42 %) 4,2:4
0.056 (- -0.013 (- <0.00113142
WDT (Z-score) 0.57,0.81) 0.90,0.44) -15(-19,-0.74) -1.4(-2.4,-0.45) .,
WDT Normal 30 (96.8%) 31(88.6%) 24 (80 %) 16 (62%) goaqi424
Abnormal (loss: <-2) 1 (3.2%) 4 (11.4%) 6 (20 %) 10 (38 %) )
-0.080 (- -0.17 (- <0.00113142-
TSL (Z-score) 0.60,0.88) 1.1,0.36) 1.6(-2.1,-0.49) -2.1(-2.7,-0.90) 4,
TSL Normal 31(100%) 31(88.6%) 20 (67 %) 12 (46%)  <0.00112131
Abnormal (loss: <-2) 0(0%) 0(0%) 10 (33 %) 14 (54 %) 4,2:3,2-4,3-4
0.27 (- -0.40 (-
CPT (Z-score) 0.83,0.88) 0.48 (-0.38,1.0) 0.30(-0.97,1.2) 0.94,0.63) 0.28
CPT Normal 31 (100 %) 35 (100 %) 30 (100 %) 26 (100%)  0.99
0.11 (- 0.72 (- 0.001113142-
HPT (Z-score) 085005 018 (02511) 50 g (-1.6,0.33) 55,
HPT Normal 31 (100 %) 33 (94 %) 30 (100 %) 26 (100%) e
Abnormal gain (>2) 0 (0 %) 2 (6 %) 0 (0 %) 0 (0 %) )
- 1-2,1-3,1-
MDT (Z-score) 0_2'11‘?).(72) 12(-22047) 22(24-13) -22(2419) 000
1-2,1-3,1-
MDT Normal 29 (94 %) 24 (69 %) 11 (37 %) 7 (27 %) :22;9_%_4
Abnormal loss (<-2) 2 (6 %) 11 (31 %) 19 (63 %) 19 (73 %)
-0.067 (- 0.011 (- 0.33 (- -0.33 (-
MPT (Z-score) 0.52,0.29) 0.35,0.51) 0.78,0.23) 10071 04
MPT Normal 31 (100 %) 35 (100 %) 29 (97 %) 25(96 %)  0.35
Abnormal loss (<-2) 0 (0 %) 0 (0 %) 1(3%) 1 (4 %)
-0.084 (- ) 0.036 (- -0.0030 (- o
MPS (Z-score) 0.81.0.44) 091(-06723)  (erog 2 0.72.1.3) 0.040
MPS Normal 30 (97 %) 23 (66 %) 24 (80 %) 21(81%) ;912
Abnormal gain (>2) 1 (3 %) 12 (34 %) 6 (20 %) 5 (19 %) )
PPT TE (Z- -0.043 (- ) 0.25 (- -0.39 (-
score) 0.64086) O3 (-0.71,1.3) 0.83,0.77) 14046) 0%
PPT TE Normal 29 (94 %) 31 (89 %) 28 (93 %) 20 (7T79%) 4,
Abnormal (gain: >2) 2 (6 %) 3(9 %) 2 (7 %) 3 (12 %) '
Abnormal loss (<-2) 0 (0 %) 1 (3 %) 0 (0 %) 3 (12 %)
PPT UT (Z- 017 (- -0.0043 (- -0.33 (- 073 (16~ ossiazazs
score) 0.75,0.58) 0.77,1.2) 0.70,0.30) 0.15) '
PPT UT Normal 29 (94 %) 30 (86 %) 30 (100 %) 23 (88 %)
Abnormal (gain: >2) 1(3%) 5 (14 %) 0 (0 %) 0 (0 %) 0.006124
Abnormal (loss: <-2) 1 (3 %) 0 (0 %) 0 (0 %) 3 (12 %)
1-3,1-4,2-
el 0.8 (018,0.18) 0.18(0.18,0.18) 0.18(-9.8,018) 0.18(-0.8,018) oy "
VDT 11I-MCP  Normal 31 (100 %) 30 (86 %) 17 (57 %) 15(58 %) < 0.00112131
Abnormal (loss: <-2) 0 (0 %) 5 (14 %) 13 (43 %) 11 (42 %) 4,2-3,2:4,3-4
;’CEL)US (z- 0.16 (0.16,0.16) 0.16 (0.16,0.16) 0.16 (-9.1,0.16) 0.16 (0.16,0.16) < 0.001132334
VDT US Normal 1(3%) 8 (23 %) 12 (40 %) 4(15%)  0.0031%-213
Abnormal (loss: <-2) 30 (97 %) 27 (77 %) 18 (60 %) 22 (85 %)
DMA Normal (absent) 31 (100 %) 33 (94 %) 25 (83 %) 24(92%)  0.079
Abnormal (present) 0 (0 %) 2 (6 %) 5 (17 %) 2 (8 %)
PHS Normal (absent) 31 (100 %) 32 (91 %) 24 (80 %) 19 (73 %) 0.059
Abnormal (at least 0(0 %) 3(9%) 6 (20 %) 7(27%)  0.0089%314

one abnormity)




DSPN

Parameters in Healthy Diabetes DSPN

hand participants  without DSPN FEET ONLY H'?‘:';E_Sr & p value

QST Normal (no 0 N . ) <0.00112131

summary* abnormities) 23(74.2%) 8(22.9%) 3(10%) 1(3.8%) 4232434
Abnormal (at least 8(25.8%) 27(77.1%) 27(90%) 25(96.2%)

one abnormity)

Continuous parameters are summarised as median (5M-95" percentile range). Categorical parameters are
expressed as absolute and relative frequencies. P-values represent the comparison between the groups (for
continuous variables: one-way ANOVA and post-hoc LSD tests; for categorical variables: Fisher’s exact test with
pairwise tests of independence). 1: healthy controls; 2: people with diabetes without DSPN; 3: people with DSPN
in feet; 4: people with DSPN in hands and feet. *Hypoesthesia to thermal or mechanical stimuli (i.e., loss of
detection in CDT, WDT, TSL, MDT and VDT) and/or hyperalgesia or hypoalgesia to thermal or mechanical
stimuli (i.e., both gain or loss of function in HPT, CPT, MPT, MPS, DMA or PPT) and/or gain in PHS was taken
into account in the definition of abnormity. DSPN: distal symmetrical polyneuropathy; QST: quantitative sensory
testing; CDT: cold detection threshold; WDT: warm detection threshold; TSL: thermal sensory limen; CPT: cold
pain threshold; HPT: heat pain threshold; PPT: pressure pain threshold; MPT: mechanical pain threshold; MPS:
mechanical pain sensitivity; MDT: mechanical detection threshold; VDT: vibration detection threshold; US: ulnar
styloid; DMA: dynamic mechanical allodynia; PHS: paradoxical heat sensation; TE: thenar eminence; UT: upper
trapezius muscle; MCP I11: third metacarpophalangeal joint.

Note: one participant from DSPN in feet and two participants from DSPN in feet and hands were excluded using
the Toronto criteria for not presenting abnormalities in any of the sural nerve attributes.



Supplementary Table 5. Raw quantitative sensory testing values in sensitivity analysis
excluding participants with potential presence of carpal tunnel syndrome.

Diabetes
Parameters in hand Healthy without DSPN DSPN p value
participants DSPN FEET ONLY HANDS & FEET
(N=31) (N=35) (N=31) (N=24)
) 0.047 (- 20,017 (- 066 (- -1.9(-30- <0.001-4243
CDT (Z-score) 0.66,060)  1.3,056) 1.5,0.44) 0.63) ¢
cDT Normal 30(96.8%)  32(914%)  25(BL%)  14(88%) _o0qquens
Abnormal (loss: <-2) 1 (3.2%) 3 (8.6%) 6 (19 %) 10 (42 %) )
) 0.056 (- 0.013(- 14(-18-  -14(22- <0.00118142
WDT (Z-score) 057,0.81)  0.90,0.44) 0.62) 0.40) 324
WDT Normal 30(968%)  31(886%)  25(81%)  16(TT%) oy
Abnormal (loss: <-2) 1 (3.2%) 4 (11.4%) 6 (19 %) 8 (33 %) '
) ~0.080 (- 017 (- 15(-21,-  -18(26- <0.00118142
TSL (Z-score) 060,088  1.1,036) 0.43) 0.79) 324
TSL Normal BL(100%)  31(88.6%)  21(65%)  1L(46%) _  oi,i..
Abnormal gain (>2) 0(0%) 0(0%) 0(0%) 1 (4%) 4232434
Abnormal (loss: <-2) 0(0%) 0(0%) 10 (32 %) 12 (50 %)
) 0.27 (- 0.48 (- 0.085 (- 2052 (-
CPT (Z-score) 083088  0.381.0) 09512) 14026 2063
cPT Normal 31(100%)  35(100%)  31(100%) 24 (100%) 0.9
) 0.11 (- 0.18 (- -0.86 (- 12 0.001818 42
HPT (Z-score) 085095  02511) 130044 16045 324
HPT Normal 3L(100%)  33(94%)  31(100%) 26(100%) ..
Abnormal gain (>2) 0 (0 %) 2 (6 %) 0 (0 %) 0 (0 %) '
) 0.18 (- 12( 22(24-  22(26- <0001218T
MDT (Z-score) 071072) 22047 1.3) 19) 42324
<0.00112131-
MDT Normal 20(94%)  24(69%)  12(39%)  6(25%)  sperass
Abnormal loss (<-2) 2 (6 %) 11(31%)  19(61%) 18 (75 %)
) -0.067 (- 0.011 (- -0.33 (- 033 (-
MPT (Z-score) 052,029)  035051) 084019  12027) 02
MPT Normal 31(100%)  35(100%) 30 (97%)  23(96%) 0.45
Abnormal loss (<-2) 0 (0 %) 0 (0 %) 1 (3 %) 1 (4 %)
) -0.084 (- 0.91 (- 0.021 (- 0.30 (- s
MPS (Z-score) 081,044  067.23) 069084 06715 036
MPS Normal 30(07%)  23(66%)  2561%)  19(79%) o ui
Abnormal gain (>2) 1(3%) 12 (34 %) 6 (19 %) 51w T
) -0.043 (- 0.32 (- 0.49 (- -0.16 (-
PPT TE (Z-score) 0.64086)  07113) 081,085 15064 08
PPTTE  Normal 2094%)  31(89%)  29(9B8%)  18(74%)
Abnormal (gain: >2) 2 (6 %) 3(9%) 2 (7 %) 3 (13 %) '
Abnormal loss (<-2) 0 (0 %) 1(3 %) 0 (0 %) 3 (13 %)
) 0.17 (- -0.0043 (- 032 (- 2054 (- varara
PPT UT (Z-score) 0.75,0.58) 0.77,1.2) 060021) 140019 000
PPTUT  Normal 29(94%)  30(86%)  31(100%) 21 (87 %)
Abnormal (gain: >2) 1(3 %) 5 (14 %) 0 (0 %) 0 (0 %) 0.00462*
Abnormal (loss: <-2) 1 (3 %) 0 (0 %) 0 (0 %) 3 (13 %)
0.18 0.18 0.18 (- 018 (- <0.001i314z
VDT I1I-MCP (Z-score) (0.18,0.18)  (0.18,0.18)  9.8,0.18) 9.8,0.18) 324
\,\%TD M- Normal 31(100%) 30(86%)  18(58%) 14 (58%)  <0.00113142
3,24
Abnormal (loss: <-2) 0 (0 %) 5 (14 %) 13 (42 %) 10 (42 %)
) 0.16 0.16 0.16 (- 0.16 vars
VDT US (Z-score) (0.160.16)  (0.160.16)  9.016)  (0.160.16) 2920
VDTUS  Normal 3097%) 27 (77%)  19(61%)  20(83%)  0.0043'3
Abnormal (loss: <-2) 1 (3 %) 8 (23 %) 12 (39 %) 4 (17%)
DMA Normal (absent) 31(100%)  33(94%)  26(84%)  22(92%) 0.093
Abnormal (present) 0 (0 %) 2 (6 %) 5 (16 %) 2 (8 %)
PHS Normal (absent) 31(100%)  32(91%)  26(81%)  18(75%)  0.058
Abnormal (at least 0(0 %) 3(9 %) 5(19%)  6(25%)  0.010M

one abnormity)
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QST Normal (no 0 o N . <0.00112131-
summary*  abnormities) 23(74.2%) 8(22.9%) 3(10%) 0(0%) 4232454

ﬁnbe”;’g':jr'n(ﬁ:y'fa“ 8(25.8%)  27(771%)  28(90%) 24 (100%)
Continuous parameters are summarised as median (5th-95th percentile range). Categorical parameters are expressed as
absolute and relative frequencies. P-values represent the comparison between the groups (for continuous variables: one-way
ANOVA and post-hoc LSD tests; for categorical variables: Fisher’s exact test with pairwise tests of independence). 1: healthy
controls; 2: people with diabetes without DSPN; 3: people with DSPN in feet; 4: people with DSPN in hands and feet.
*Hypoesthesia to thermal or mechanical stimuli (i.e., loss of detection in CDT, WDT, TSL, MDT and VDT) and/or
hyperalgesia or hypoalgesia to thermal or mechanical stimuli (i.e., both gain or loss of function in HPT, CPT, MPT, MPS,
DMA or PPT) and/or gain in PHS was taken into account in the definition of abnormity. DSPN: distal symmetrical
polyneuropathy; QST: quantitative sensory testing; CDT: cold detection threshold; WDT: warm detection threshold; TSL:
thermal sensory limen; CPT: cold pain threshold; HPT: heat pain threshold; PPT: pressure pain threshold; MPT: mechanical
pain threshold; MPS: mechanical pain sensitivity; MDT: mechanical detection threshold; VDT: vibration detection threshold;
US: ulnar styloid; DMA: dynamic mechanical allodynia; PHS: paradoxical heat sensation; TE: thenar eminence; UT: upper
trapezius muscle; MCP 111: third metacarpophalangeal joint.
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SUPPLEMENTARY FIGURES

Supplementary Figure 1. Flow chart of participants.

Initial phone screening

People volunteering
N=660 Not meeting selection criteria
| , over phonescreening
| N=513
Included
N=147

Griffith University:

Patients’ characteristics
QST+ Electrodiagnostic

Diabetes?

tests + Questionnaires HbA1c>6.0
Healthy participants Diabetes
N=38 N=109
Symptoms of
neuropathy? Participants with
Sl unilateral symptoms
presenceof R — e N=6
neuropathy
N=1 \ |
No symptoms Symptomsin feet Symptomsin hands and feet
N=35 N=37 N=31
\ [ [
Absence of

Signs of neuropathy?

neuropathy?
FibularCV < 42m/s

FibularCV = 42m/s

Queensland

University of Absence of Signs of neuropathy?
Technology: neuropathy? CNFL< 12.5 mm/mm2 (diabetes type 2)
IVEM CNFL 2 12.5 mm/mm?2 CNFL < 12.3 mm/mm?2 (diabetes type 1)
Excluded for Excluded for Excluded for
presence of absence of signs of absence of signs of
neuropathy neuropathy neuropathy
N=6 N=6 N=3

Healthy participants |Diabetes no neuropathy DSPN in feet DSPN in hands and feet
N=31 N=35 N=31 N=28

CV: conduction velocity; CNFL: corneal nerve fibre length; DSPN: distal symmetrical
polyneuropathy; QST: quantitative sensory testing; IVCM: corneal confocal microscopy
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Supplementary Figure 2. Comparison of the quality of life domains in EQ-5D-5L in healthy participants, people with diabetes without DSPN,
people with DSPN in feet only, and people with DSPN in hands and feet.

A. Mobility

Healthy participants
Diabetes no DSPN
DSPN

DSPN

FEET ONLY

HANDS & FEET

B. Self-care

Healthy participants
Diabetes no DSPN
DSPN

DSPN

FEET ONLY

HANDS & FEET

C. Usual activities

Healthy participants
Diabetes no DSPN
DSPN

DSPN

FEET ONLY

HANDS & FEET

D. Pain/discomfort

Healthy participants
Diabetes no DSPN
DSPN

FEET ONLY
DSPN HANDS & FEET

E. Anxiety/depression

Healthy participants
Diabetes no DSPN

DSPN FEET ONLY
DSPN HANDS & FEET
™ no problem Slight problem
No pain Slight pain

No anxiety Slight anxiety

Moderate problem

Moderate anxiety

DSPN: distal symmetrical polyneuropathy

8.5 2.9

Severe problem M unable
Extreme pain
Extremely anxious

Diabetes
Domain Response pang;:)%ts without FEif (F)’l\'l\ll_Y HAI\IIIDD?:LTEET p value

category (n=31) aigg (n=31) (n=28)
No problem 27 (87.1%) 29 (82.9%) 19 (61.3%) 14 (50.0%)
Slight problem 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Mobility F';’r'ggf;r?]te 4(12.9%)  6(17.1%) 8(25.8%)  6(21.4%)  0.006
Severe problem 0 (0.0%) 0 (0.0%) 2 (6.5%) 5 (17.9%)
Unable 0 (0.0%) 0 (0.0%) 2 (6.5%) 3(10.7%)
No problem 31(100.0%) 33(94.3%) 27 (87.1%) 21 (75.0%)
Slight problem 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Self-care xgggﬁe 0 (0.0%)  2(B7%)  4(12.9%) 5(17.9%) 0.016
Severe problem 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (7.1%)
Unable 0 (0%) 0 (0%) 0 (0%) 0 (0%)
No problem 29 (935%) 31(88.6%) 24 (77.4%) 15 (53.6%)
Slight problem 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Usual F'\)’r'ggfgr‘fr‘fe 2 (6.5%) 3(8.6%)  6(19.4%)  9(32.1%)  0.002

activities Severe problem 0 (0.0%) 1(2.9%) 0 (0.0%) 4 (14.3%)
Unable 0 (0.0%) 0 (0.0%) 1(3.2%) 0 (0.0%)
gla(:n /discomfort 25(80.6%)  15(42.9%) 10 (32.3%) 2 (7.1%)
Slight
pai%/discomfort 0 (0%) 0 (0%) 0 (0%) 0 (0%)

-y F’:’;?r?/fjrgfom fort 6(19.4%) 17 (48.6%) 15(48.4%) 12 (42.9%) <0.001
Severe o o 0 o

discomfort  pain/discomfort 0 (0.0%) 3 (8.6%) 6 (19.4%) 11 (39.3%)
E:i(itr:/e(;?secom fort 0 (0.0%) 0(0.0%)  0(0.0%)  3(10.7%)
Not 22 (71.0%) 24 18 (58.1%)  1553.6%)
anxious/depressed ’ (68.6%) ' '
Slightly o o o o
anxious/depressed 6(19.4%)  9(257%)  9(29.0%) 7 (25.0%)
Moderately o o o o

Anxiety/ anxious/depressed 2 (6.5%) 2 (5.7%) 3(9.7%) 5 (17.9%) 0.68
Severely o o o o

depression  anxious/depressed 1(3.2%) 0 (0%) 1(3.2%) 0 (0%)
Extremely 0 (0%) 0 (0%) 0 (0%) 1 (3.6%)

anxious/depressed
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