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Influence of plantar tactile point pressure sensitivity on backward
walking in diabetic patients
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ABSTRACT:

Progression of diabetes mellitus (DM) leads to the development of diabetic polyneuropathy (DP), which causes
sensory disturbances in the foot. Plantar tactile point pressure sensitivity (TPPS) is important for diagnosing DP
according to the Semmes—Weinstein monofilament (SWM) test. This study revealed that in patients with DM,
plantar TPPS influences backward walking. Seventy-three patients with type 2 DM were grouped according to the
SWM test. Forward and backward walking abilities over 10 m were measured. The walking factors included
forward and backward walking, and the subject factors were according to the SWM test. Statistical analysis was
carried out using a two-way analysis of variance test. A two-way analysis of variance was used for statistical
analysis. With an increase in the threshold of plantar TPPS, difficulties in backward walking increased. Walking
ability was reduced in DM patients, and the backward walking time was significantly longer as the sensory

disorders progressed.
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figure 1. Measurement image of walking ability
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table 1. Characteristics of study subjects in each size of SWM groups

mean+SD
Size 4.81group Size 4.56group Size 5.07group Size 6.65group p value
number of cases (male/female) 8 (6/2) 25 (15/10) 27 (18/9) 12 (9/3) 0.77
age (years) 51.8 + 12.6 59.4 £ 9.9 62.2 + 8.3 59.7 + 10.9 0.82
hight (cm) 164.8 + 10.0 161.0 + 9.1 160.5 + 9.3 163.8 + 9.6 0.56
weight (kg) 67.4 + 14.3 65.7 = 15.5 65.3 + 13.9 73.2 + 26.4 0.58
BMI (kg/mz) 24.8 + 4.4 25.2 + 4.7 25.3 = 4.5 27.0 £ 9.0 0.75
HbAle (%) 9.0 + 2.7 9.0 £ 2.0 9.3+ 22 10.3 = 2.7 0.40
eGFR (mL/min/1.73m? 84.1 £ 10.2 82.6 = 25.6 77.3 £ 20.2 69.0 = 28.3 0.34
Disease duration (months) 33.0 + 43.9 75.0 £ 86.1 124.2 + 128.8 93.0 £ 1229 0.15
Intensive insulin therapy (n - %) 6-75 13 - 52 20 - 74 8- 67 0.36
ophthalmic disease (n * %) 225 728 12 - 44 4-33 0.58
DP (n - %) * 0-0% 8- 32 10 - 37 10 - 83 <0.05
Statistic: One-way Analysis of Variance, X2 test (*: p value<0.05).
I: compared with Size 6.65 group (p value<0.05).
SWM; Semmes-Weinstein monofilament, DP; diabetic polyneuropathy.
table 2. 10m walking time and steps in each size of SWM groups
mean+SD

Size 4.31group Size 4.56group Size 5.07group Size 6.65group p value

forward time (sec) * ]1_ 56+0.5%F 59+0.8% 6.2+1.1% 7.2+1.0 05
<0.
backward time (sec) * 75+18% 88+19% 10.2+3.5% 14.1+4.5
forward steps (steps) * ] 13.4+1.6% 14.4+1.3% 149+ 2.2 16.3+2.3 340
backward steps (steps) * 18.3+35% 21.0+4.1% 23.1+6.5 27.8+9.9 '
Statistic: Two-way Analysis of Variance (p value).
Main effect was observed between the forward and Backward walking factor (f: p value<0.05) and subject factor (*: p value<0.05).
Interaction was observed in walking time.
1 compared with Size 6.65 group.
SWM; Semmes-Weinstein monofilament.
table 3. ROM of ankle in each size of SWM groups
mean+SD

Size 4.81group Size 4.56group Size 5.07group Size 6.65group p value

range of ankle joint With knee flexion (°) 175 = 5.8 142 + 4.4 140 + 3.7 121 + 4.4 0.07
dorsiflexion with knee extension (°) * 75 + 50f 6.1 + 42} 3.3 + 3.9 21 + 41  <0.05

Statistic: One-way Analysis of Variance (*: p value<0.05).
$: compared with Size 6.65 group (p value<0.05).
SWM; Semmes-Weinstein monofilament, DP; diabetic polyneuropathy.
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