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Association between diabetic peripheral neuropathy and gait as well as

balance performance in patients with type 2 diabetes mellitus
Deng Fang',Deng Wuquan?,He Min!,Wu Qinan’,Chen Bing'
(1. Department of Endocrinology , Southwest Hospital , The Third Military Medical University ,Chongging;
2. Department of Endocrinology and Nephrology ,Chongging Emergency Medical Center/
The Fourth People’s Hospital of Chongqing)

[ Abstract|Objectives : To investigate the association of diabetic peripheral neuropathy (DPN) and biomechanics parameters such as
gait and balance performance in patients with type 2 diabetes mellitus(T2DM). Methods : A cohort of 108 hospitalized T2DM patients
with age—matched were admitted at southwest hospital. The subjects were divided into 3 groups based on nerve conduct velocity(NCV)
and clinical symptoms or sign of DPN. The differences of biomechanics parameters were analyzed between groups,as well as the
relationship with NCV. Results . (1)The hemoglobin Alc was gradually increased[(8.01 £2.13) vs. (9.10 £ 1.83) vs. (9.25 £2.19)]
(P<0.05) from group A to group C. The prevalence of diabetic retinopathy was significant higher in group C than in other two groups
(20.0% vs. 14.7% vs. 41.0%) (P < 0.05). (2)In terms of gait parameters, the stride length/height was significant higher in group C
than in other two groups[(0.49 £0.14) vs. (0.52 £0.10) vs. (0.44 £0.11)](P < 0.05). However,no significant difference was
observed in other gait parameters. (3)In terms of static stand balance parameters,no matter eyes open or closed ,the posteroanterior
sway range of center of mass(CoM) in group C was significant higher than that of group A. The posteroanterior sway range of ankle angle
with eyes open in group C was significant higher than that of group A{(1.10 £0.41) vs. (1.26 £ 0.52) vs. (1.46 £0.62)](P < 0.05);
the sway index of ankle angle with eyes open in group C was significant higher than those of other two groups[(0.15 + 0.06) vs. (0.16 =
0.07) vs. (0.19 £0.09)](P < 0.05). The sway area of hip angle with eyes closed in group C was significant higher than those of other two
groups[(1.2]1 £0.74) vs. (1.31 £0.81) vs. (2.36 £0.78)](P < 0.05). The sway index of hip angle with eyes closed in group C was
significant higher than that of group A[(0.22 % 0.08) vs. (0.22 +0.06) vs. (0.29 £ 0.15)](P < 0.05). (4)The sway range of CoM in all
three groups with eyes closed or standing at hard surface were significant higher than that with eyes open or standing at soft surface,
respectively. In modified clinical test of sensory interaction and balance(CTSIB) test,both eyes open or closed,the sway index of CoM
in group C was significant higher than that of group A when stood on soft surface. Conclusion : DPN with overt clinical symptoms could
decrease body balance stability under different circumstances in middle—aged and elder patients with T2DM. Ankle and hip joints
compensatory strategies could improve the balance dysfunction in order to keep balance stability. Therefore, early detection with novel
technology combined with preventive intervention may be a crucial measure for fall prevention.

[Key words]type 2 diabetes mellitus; peripheral neuropathy ; gait characteristics ;balance ability ; nerve conduct velocity
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Tab.1 Comparison on general data of three groups

— Bk AR (n=35) B4 (n=34) CH (n=39) XIF{E P
EFER(H) 5534+ 11.68 57.82+8.62 59.48 +9.01 1.640 0.198
SRR (4E) 8.49 + 6.27 7.89+4.91 933 +£6.22 2.410 0.095
ANB(Bi) 35(19/16) 34(1717) 39(20/19)
BRI (&) (%) . 4571 50.00 4872 0.140 0.935
FERE 0.92 % 0.08 0.92 +0.05 0.93 +0.05 0.310 0.731
DN(%) 20.0 14.7 41.0% 3.810 0.035
HTN(%) 28.57 52.94 38.46 4320 0.115
%= 1.08 + 0.06 1.08 £0.07 1.10 +0.11 0.880 0.417
ABI b e 1.09 £ 0.06 1.08 +0.08 136+ 1.49 1.170 0314
HbAlc(%) 8.01 +2.13 9.10+1.83

9.25+2.19° 3.800 0.025

5 AHEE,a:P<0.05;5 B @HIH,b:P<0.05

F®2 3EATEMEITRARMIALER (xt5)

Tab.1  Comparison on results of eyes open or closed tests (x s )

TE A% (n=35) B#H (n=34) C4 (n=39) FiE P
i2:d:5) HIEREE (em) 0.64 + 0.21 0.74 £0.28 0.79 + 0.28 3.300 0.041
BRAETEEE(E) 1.10 £ 0.41 1.26 +0.52 1.46 +£0.62¢ 4.550 0.013
BRIBBIRR () 0.15 £ 0.06 0.16 + 0.07 0.19 + 0.09* 3.900 0.023
PR RI/ERE(em) 0.71+0.32 0.79 + 0.30 0.91 = 0.40° 3.130 0.048
BB (em?) 1.21 +0.74 1.3120.81 236+0.78* 3310 0.041
BB (E) 0.22 + 0.08 022 0.06 0.29 £0.15" 4.890 0.009

.5 AHKE,2:P<0.05 ;5 BAE,b: P<0.05

0.25 4

—— BB (P=0.031) ( [
0.20 4 @ HHgHHR (P=0.048)

0.15 -

mCTSIB

0.10

0.05 4

A% (n=35) B# (n=34) C# (n=39)

1 34 mCTSIB BB EM LB
Fig.1 Comparison on mCTSIB test results of three groups
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