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Abstract

Objective: The aim of the present study was to explore the walking strategy by monitoring the characteristics of
plantar pressure in elderly patients with diabetic peripheral neuropathy.

Methods: This descriptive study was conducted at the endocrine ward at Huadong Hospital, Fudan University,
shanghai, China, from April 2016 to December 2016. Elderly patients with diabetic peripheral neuropathy were
enrolled from Huadong Hospital, Fudan University. Non-diabetes elderly were enrolled from Changning District
Xianxia Street Community Service Center, Shanghai, China. A total of 229 participants were recruited. Non-diabetic
elderly were grouped for DC, and elderly with type 2 diabetes, according to the Toronto clinical neuropathy score
(TCSS) into no significant peripheral neuropathy group (DM group), mild peripheral neuropathy group (DN1 group),
moderate peripheral nerve lesion group (DN2 group) and severe peripheral neuropathy group (DN3 group), a total of
five groups. Outcome measures included the center of pressure (COP)，the plantar force time curve, the Foot
balance curve and loading time.

Results:

COP trajectories: The COP trajectories in elderly with DPN were abnormal significantly with abnormal foldback,
beginning point shifted forward and terminal point lateral shifted; The COP excursions along the medio-lateral axes
reduced in elderly with DPN and increased in elderly without PN; The COP excursions and maximum excursions
along the longitudinal reduced in elderly with DPN; The COP minimum excursions along the longitudinal axis
increased in elderly with DPN, with the most severe PN significantly (p<0.05).

The plantar force time curve: The plantar force time curve were abnormal significantly in mild and severe PN
with single more force peak; Among the morphologically normal curves, the first and second peak force reduced in
elderly DM with PN and without PN. The time to peak and valley in elderly DM with PN and without PN delayed
(p<0.05).

Foot balance: The Foot balance curve were abnormal significantly, with no positive wave or negative wave, with
the most severe PN significantly. Among the morphologically normal curves, the positive and negative peak values
reduced in elderly with DPN (p<0.05).



The purpose of this study was to monitor the characteristics of COP
and explored the walking strategy by measuring dynamic barefoot
plantar pressure in elderly patients with type 2 diabetes. This would
assist in providing the basis for the establishment of abnormal plantar
pressure correction system, stability of their gait and reducing
occurrence of falls.

Subjects and Methods

Subjects
This study was conducted at the endocrine ward at Huadong

Hospital, Fudan University, shanghai, China, from April 2016 to
October 2016. Two trained diabetes specialist nurses were responsible
for the enrollment of the elderly patients with type 2 in Huadong
Hospital, Fudan University. Another two trained diabetes specialist
nurses were responsible for the enrollment of the non-diabetes elderly
in District Xianxia Street Community Service Center, Shanghai, China.
A total of 229 participants were recruited. Non-diabetic elderly were
grouped for DC, and elderly with type 2 diabetes, according to the
Toronto clinical neuropathy score (TCSS) into no significant
peripheral neuropathy group (DM group), mild peripheral neuropathy
group (DN1 group), moderate peripheral nerve lesion group (DN2
group) and severe peripheral neuropathy group (DN3 group), a total of
five groups. For the selection of the sample, the following factors were
considered as inclusion criteria: the diagnosis of type 2 diabetes under
stable metabolic control; age older than 60; capability to remain in an
orthostatic position without assistance or the use of auxiliary devices;
Individuals with current foot ulcer, bilateral foot amputations,
wheelchair-bound or unable to walk, too sick to participate, or
psychiatric illness that prevented informed consent were excluded. All
subjects provided informed consent prior to participating in the study.
The



BMI(kg/m2) 23.5 ± 2.4 20.3 ± 9.0 23.6 ± 5.3 22.0 ± 9.2 22.9 ± 5.1 1.643 1.164

WHR 0.8 ± 0.1 0.7 ± 0.3 0.8 ± 0.2 0.8 ± 0.2 0.8 ± 0.3 1.237 0.296

Foot length(cm) 21.7 ± 1.9







and the stability of the ground reduced. At the same time, leading to
the body center of gravity forward, supporting period stability
decreased and risk of falls increased.

Conclusion
The walking strategy in elderly with DPN were abnormal including

shortage driving force, poor lateral stability, liftoff outwards and flat-
footed contact. Proprioception training, personalized ankle brace,
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