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SUMMARY & CONCLUSION

• Human movement variability contributes to the stability of locomotor
system; an excessive movement variability is an indicator of fall risk [1].

• People with chronic diabetes mellitus (DM) have increased variability
of gait characteristics and a higher risk of falls [2].

• The increased ground reaction force (GRF) and plantar propulsion
force (PPF) observed during walking in DM further worsens the
formation of plantar ulcer [3].

• The reliance of body-based visual information (e.g. perception of
self-motion) assists in maintaining stability during locomotion [4,5].
However, the effect of visual perception of self-motion on GRF/PPF
remains unknown.

Perception of Self-Motion Impacts the Variability of Plantar Propulsion Force in Diabetes

 Our results partially support our hypotheses when the self-motion was
perceived,
 Support: PPFPeak was reduced in healthy adults; DM’s PPFCV was

reduced significantly than that in healthy controls.
The optimization of neuromuscular locomotor system in the
anteroposterior direction in order to prevent fall and regain
balance [1].
The significant change in PPFCV between DM and healthy controls
illustrated that the present of exproprioceptive visual information
[6] could cause larger differences in gait variability and better
differentiate DM from healthy population.

 Reject: PPFCV increased in healthy control; Changes in GRFPeak and
GRFCV were not significant in both groups.
Even though the non-significant effect of self-motion on GRF,
reducing GRF was observed in both groups with the assistance of
visual information.
More subjects are warranted to further examine the effect of
perceived self-motion on GRF and its variability.

 Virtual environment could be useful and adopted into training exercise
 To generate the sense of self-motion in DM to reduce ground-force

application.
 To potentially prevent the formation of plantar ulcer.
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Figure 1. A subject walked on a
treadmill while a virtual and
speed-matched moving corridor
was presenting.
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• Five chronic Type 2 DM (two females; mean age: 54.2±9.3 years old)
and three healthy adults (all males; mean age: 60.3±4 years old) were
recruited and walked on an instrumented treadmill (FIT, Bertec Corp).

• Each subject walked for six minutes at their self-selected pace as
familiarization and followed by three two-minute treadmill walking
trials in following conditions: 1) Virtual environment (VE): a virtual
corridor moving toward subjects at their walking speed (self-motion
condition; Fig.1); 2) Non-VE: a blank screen presented ahead the
subject while walking (non self-motion condition).

• Three-axial kinetics data during
stance phase were collected at 300
Hz by the instrumented treadmill and
processed through MATLAB
(MathWorks, Inc.).

• The peak value and variability (CV) of
GRF/PPF during toe-off were
computed (GRFPeak/GRFCV and
PPFPeak/PPFCV).

• A two-way ANOVA with repeated
measures (VE vs. non-VE as within-
subject factor; Controls vs. DM as the
between-subjects factor) was
conducted. The multiple comparison
tests with Bonferroni correction were
performed when there was a
significant effect (α=0.05).
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 Significant interactions between self-motion and group factors were
found on PPFPeak and PPFCV (F1,6 = 6.39, p = 0.04; F1,6= 10.54, p = 0.02)

 Significant self-motion effect on reducing PPFPeak was shown in
healthy controls (p < 0.01; Fig 2-a)

 When the self-motion was presented, DM significantly reduced PPFCV

(p = 0.05; Fig 2-b) compared with healthy controls.
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Purpose: To investigate the effect of self-motion on GRF/PPF along
with their variability in DM vs. the age-matched healthy controls.

Hypotheses: The assistance of visual perception of self-motion would
decrease GRF/PPF and the variability accordingly (i.e. coefficient of
variation) during locomotion.
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Figure 2-a & b. The effect of self-motion (VE or non-VE) on peak plantar
propulsion force (PPFPeak) and its variability (PPFCV) in healthy control and
diabetes mellitus (DM) groups.


