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Development of a foot ulcer risk assessment for patients with diabetes
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We used a handheld nerve conduction test device called DPN Check (HDN-1000)

to evaluate the severity of diabetic neuropathy. DPN Check easily assesses both the nerve conduction
velocity (NCV) and nerve conduction amplitude (NCA) of the purely sensory sural nerve. NCV, NCA,
and severity of neuropathy, as determined using DPN Check correlates with foot ulcer risk assessment
indicators. Therefore, DPN Check is useful for assessing foot ulcer risk. NCV and NCA values can be
used to classify the severity of neuropathy into four levels, namely normal, mild, moderate, and
severe. We adopted a new indicator for assessing foot ulcer risk. Risk-based foot care interventions
could be used to prevent severe foot disease.
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(1) DPN
103 62 65.7 13.9 HbAlc 7.3 BMI24.3kg/m?
161.5cm 1 2015 2016 4
1.
n % Mean=+
Age(years) 103 100 65.7+10.4
Sex Male 62 60.2
Female 41 39.8
Diabetes type Typel 11 10.7
Type2 87 84.8
Other 5 4.9
Diabetes duration(years) 13.94+9.7
BMI(kg/m?) 24.343.2
Height(cm) 161.5+7.9
HbA1c(%) 7.3%x14
Nephropathy Stagel 66 64.1
Stage?2 21 20.4
Stage3 12 11.7
Stage4 3 2.9
Unknown 1
Retionopathy NDR 83 80.6
SDR 4.9
PPDR 19
PDR 12 11.7
Unknown 1 1
Nuropathy Patientself-report ~ NoO 93 90.3
Yes 10 9.7
Subjective symptoms
Numbness Yes 28 27.2
Hypoesthesia Yes 17 16.5
Dysesthesia Yes 14 13.6
Leg cramps Yes 14 13.6
The main skin symptoms
Dry skin Presence 26 25.2
Callus Presence 9 8.7
Trichophytosis Presence 48 46.6
BMI:Body Mass Index
NDR:no diabetic retinopathy
SDR:simple diabetic retinopathy
PPDR: preproliferative diabetic retinopathy
PDR:proliferative Diabetic Retinopathy
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2. DPN NCV ~ NCA
NCV(m/s) NCA(V)
n % Rightside n Leftside n Rightside n Leftside
Total 99 100 48.7+6.4 95 49.5+6.8 99 9.6#81 97 10.0+7.4
Male 59 59.6 47.0+5.6 55 47.7+6.4 59 97487 56 10.3%75
Female 40 404 51.4+6.6 40 52.0+6.6 40 9.3%x72 41 9.6%x7.2
Mann—Whitney U test p=.000 p=.001 p=.852 p=.611
Normal 54 524 515434 52 51.6+46 54 10.6%86 52 11.4+74
Mild neuropathy 27 26.2 44.4+6.6 26 47.5+7.6 27 11.7x7.8 27 10.4%8.0
Moderate neuropathy 17 16.5 47.0=9.0 15 46.1+9.6 17 3.3%07 16 5.6=*38
Severe neuropathy 1 4.9 46.00 2 455+49 1 4.0+0 2 3.0+14
Kruskal-Wallis test p=.000 p=.015 p=.000 p=.001
NCV; nerve conduction velocity
NCA; nerve conduction amplitude
DPN NCV  NCA
DPN
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3. NCV NCA
NCV
n(legs) (m/s) P n(legs) | NCA(pV) P
subjective presence 48 | 47.0+59 010" 49 8.7+9.2 972
o | MUMbNESS T e 146 | 498+59| 147] 101x72]
o
§ subjective presence 28| 47.2+95 104 29 8.7£10.0 433
g | Mypesthesia [ ) cence 166| 49.4%59| 167 100+73|
'g ATR loss (=) 60| 459+83 61 6.3+3.7
5 diminished (%) 47| 49.6+57 .000* 48 9.9+6.8 .000*
§ normal (+) 87| 51.0*48 87 121+9.3
: Pallesthesia | <10sec 112 | 484=%7.1 114 84+70
£ 074 003"
g =10sec 82| 50.0%5.7 82 11.7£8.2
2 | TPPS abnormal 21| 443+99 22|  54%+29
2 (456-6.65) .
025" .000*
normal 173 | 49.7%£59 174 10.3+8.0
(361-4.31)
g ABI <1.0 10| 48.5+49 12 7.2%50
_g 1.0=ABI<1.3 167 | 49.4%+6.7 124 167 10.2+8.1 241
E =13 10| 45.0x7.2 10 7.2%36
‘.g CAVI <8.0 38| 49.2+78 39| 125*10.8
_8 8.0=CAVIK9 44| 50.1%438 528 44 10173 .047%
=l
5 29.0 102 | 48.7%x7.0 102 8.9+6.6
3 | DPAP abnormal 26| 485%55 27 8.8+8.5
2 624 492
> normal 168 | 49.1*+6.8 169 9.9+76
4.
severe moderate mild normal P
£ |subjective |presence 8(14.3%) +| 14(25.0%)+| 15(26.8%)| 19(33.9%) —
5 |numbness .000°
5 absence 2(1.4%)—| 18(12.2%)—| 34(23.1%)| 93(63.3%) +
E subjectivc_e presence 6(17.6%) + 8(23.5%) 4(11.8%) 16(47.1%) 000*
;E hypesthesia 2bsence 4(2.4%) — 24(14.2%)| 45(26.6%) 96(56.8%) |
gATR loss (=) 5(7.7%)| 16(24.6%)+| 20(30.8%)| 24(36.9%)—
ﬁ diminished () 1(21%)|  11(22.9%)| 13(27.1%)|  23(47.9%)|.000"
§ normal (+) 4(4.4%) 5(5.6%)—| 16(17.8%)| 65(72.2%) +
> |Pallesthesia | <10sec 59(49.6%) 31(26.1%)|  21(17.6%) 8(6.7%) 204
‘g 2= 10sec 2(2.4%) 11(13.1%)|  18(21.4%)|  53(63.1%)|
g TPPS abnormal(456-665) | 7(25.9%)+ 5(18.5%) 6(22.2%)|  9(33.3%)—
.000
2 normal(3.61-431) 3(1.7%)— 27(15.3%)|  43(24.4%)| 103(58.5%)+
ABI <1 3(23.1%) 1(7.7%) 2(15.4%) 7(53.8%)
5 1.0=ABI< 1.3 7(4.0%) 25(14.5%)|  43(24.9%) 98(56.5%)| .058
E =13 0(0%) 3(30.0%) 3(30.0%) 4(40.0%)
S 2|cAvI <80 2(5.0%) 6(15.0%)  11(27.5%) 21(52.5%)
f_’f,;;’ 8.0=CAVI<9 0(0%) 8(18.2%)|  10(22.7%) 26(59.1%)| 791
2" =90 6(5.6%) 15(14.0%)|  26(24.3%) 60(56.1%)
~ |pPAP abnormal 3(10.3%) 3(10.3%) 8(27.6%) 15(51.7%) 109
normal 7(4.0%) 29(16.7%)|  41(23.6%) 97(55.7%)|




adjusted residual 1.96 , 1.96

@
28 normal 54 ;11.8 mild 27
;10.6 moderate 17 ;13.3 severe5 ;10.8
4)5)
5.
1)Checking feet 2)Washing feet 3)Wiping 4)Checking shoes Total scores of
n % interdigital areas 1)-4
Total 103 100 3.6+3.3 51+2.1 17+238 1227 11.7+6.8
T Normal 54 524 34%34  50+21 20429 14+28  118+77 |
Mild neuropathy 27 26.2  3.6+3.0 53+19 0.7£16 1125 10.6+3.2
Moderate neuropathy 17 16,5 3.8%3.5 5.6+2.4 3.1+35 0.8+2.3 13.3+85
Severe neuropathy 5 49 52+27 52427 00 1.6+3.1 10.8+4.8
K ruskal-Wallis test p=.596 p=.345 p=.043 p=.659 p=.809
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