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(<o) . ABSTRACT
Diabetes is associated with dysfunction and damage in various organs due to
abnormal pressure on ten plantar regions. This study aims to compare the effect of offloading plantar
pressure on peak pressure of ten plantar regions and gait speed in men with diabetes and active diabetic
foot ulcers, and healthy men.

[VETELE This is a causal-comparative study. Participants were 30 healthy men, 30 diabetic men and
30 men with active diabetic foot ulcers who needed no leg amputation according to their physicians.
Sampling was done using random and convenience methods. Diabetic foot ulcers were classified based
on the Meggitt-Wagner classification criteria, according to which grade 1 indicates grade 1 indicates
a superficial ulcer and was used as a criterion for selecting people with diabetic foot ulcers. Plantar
pressure variables were recorded using RSscan software (RSscan International, Belgium; 0.5x0.5x0.02
m, 4363 sensors) at a sampling frequency of 300 Hz and the gait speed was measured using a digital
stopwatch. Correct walking considered as the full impact of the foot on the middle of the foot scan
machine. Data were analyzed using independent t-test in SPSS software, version 24.

ST The peak pressure in the metatarsal 3 (P<0.001), metatarsal 4 (P=0.020), medial heel (P=0.004)
and lateral heel (P=0.007) in the diabetic foot ulcer group significantly increased compared to the
diabetic group. In addition, the peak pressure in the medial heel (P=0.013) and lateral heel (P=0.019) in
the diabetic group significantly decreased compared to the healthy group.

[@TEERT Men with diabetic foot ulcers are more exposed to abnormal peak pressures in different

Received: 20 Mar 2021 plantar regions, which can cause irreversible clinical injuries. Diabetic men have a lower gait speed than

Accepted: 11 May 2021 healthy men which can be important in their rehabilitation.

Available Online:21Jan2023 ¢ [[G3MULILE Peak pressure, Diabetes, Diabetic foot ulcers, Gait speed

[ ovesenesesentesese st ese et et e s et et e st s et e st s e s e Rt et e s e Rt et es e et e s eAe s et ea et es e st et eseat et eseaseses et eAea et eReA et eses et eAeaseseAeateseA et esea et e s ea st ese et s ese b e s e st bt ent et et et et ese s esenetesanes -
* Corresponding Author: * Corresponding Author:

Mohsen Jafarzadeh Ali Tavakoli Golpayegani

Address: Department of Biomedical Engineering, CT.C., Islamic Azad Address: Department of Biomedical Engineering, Research Center of
University, Tehran, Iran Technology and Engineering, Standard Research Institute, Karaj, Iran.
Tel: +98 (914) 4580562 Tel: +98 (914) 4580562

E-Mail: mjs_6325@yahoo.com E-Mail: tavakoli.golpa@gmail.com



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
http://medrehab.sbmu.ac.ir/?lang=en
http://medrehab.sbmu.ac.ir/?lang=en
https://dx.doi.org/10.32598/SJRM.11.6.2
http://journalfaculty.ir/
http://medrehab.sbmu.ac.ir/?lang=en
https://orcid.org/0000-0002-6096-3955
https://www.orcid.org/0000-0002-4813-0205 
https://www.orcid.org/0000-0002-7238-9727
https://crossmark.crossref.org/dialog/?doi=10.32598/SJRM.11.6.2
http://medrehab.sbmu.ac.ir/?lang=en

Introduction

he prevalence of diabetes is increasing in

both developed and developing countries.

The underlying causes of this disease in-

clude the lack of physical activity, eating

high-calorie foods, and obesity. Accord-
ing to the International Diabetes Federation Atlas report in
2015 (seventh edition), the prevalence of diabetes in Iran,
as one of the developing countries, was 5.97% (4.6 million
people) and it was expected that this amount would increase
to 12.19% (9.37 million people) by 2040. The lack of blood
sugar control in diabetic people has long-term adverse effects
and consequences including cardiovascular diseases, kidney
failure, neuropathy, and foot ulcers. Diabetic foot ulcer is one
of the most important complications of diabetes, the risk of
which reaches 15% during the lifetime of diabetic patients.
Each year, more than one million people with diabetes lose
their legs due to this disease; i.e., leg amputation due to dia-
betes occurs every 30 seconds. Type 2 diabetes and periph-
eral neuropathy are common causes of foot ulcers, gangrene
and amputation, such that the incidence of leg amputation
due to foot ulcers in Iran is higher than the global rate. Stud-
ies in biomechanics have shown that diabetic foot ulcer is a
mechanical phenomenon (pressure and force); factors such
as neuropathy and structural abnormalities of the foot can
increase pressure and force in the foot areas.

Caselli et al. (2002) [10] evaluated the forefoot-to-rear-
foot plantar pressure ratio to evaluate the possibility of foot
ulceration in diabetic patients with different degrees of
neuropathy. They showed that the amount of forefoot and
rearfoot pressures were higher in patients, but the ratio was
increased only in patients with severe neuropathy, indicat-
ing that the imbalance in the distribution of plantar pressure
proportional to the severity of neuropathy. In general, dia-
betes usually leads to bone abnormalities and high-pressure
areas which cause fractures and skin ulcers. The majority of
diabetic foot ulcers are due to repetitive mechanical stress
during walking in case of peripheral neuropathy or loss of
protective sensation. It seems that most neuropathic foot ul-
cers are formed due to mechanical loading on the numb foot
during movement. Plantar pressure is an important biome-
chanical factor in the study of neuropathic foot. Although
people with active leg ulcers feel numbness in the foot, they
may still alter the characteristics of a protected gait strategy
during barefoot walking to compensate their active ulcers.
This highlights the possibility of a change in the gait of in-
dividuals with active foot ulcers, which is contrary to previ-
ous findings. The current study aims to investigate whether
there is a difference in the offloading peak plantar pressure
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in ten areas of the foot and gait speed between patients with
diabetes and diabetic foot ulcers and healthy people.

Materials and Methods

This is a causal-comparative study. Participants were 30
healthy men, 30 diabetic men and 30 men with active dia-
betic foot ulcers who need no leg amputation according to
the physician. Sampling was done using random and con-
venience methods. Diabetic foot ulcers were graded accord-
ing to the Meggitt-Wagner classification criteria. According
to these criteria, grade 1 indicates a superficial ulcer, which
was used as the criterion for selection of people with dia-
betic foot ulcers. Plantar pressure variables were recorded
using RSscan software (RSscan International, Belgium; 0.5
mx0.5x0.02 m, 4363 sensors) at a sampling frequency of
300 Hz during the support phase of walking and gait speed
was recorded using a digital stopwatch. The peak plantar
pressure was assessed in ten plantar areas including toe 1,
toes 2-5, metatarsals 1-5, mid foot, medial heel, and lateral
heel. In the present research, the validity and reliability of the
test were obtained 0.81 and 0.88, respectively. Correct walk-
ing considered as the full impact of the foot on the middle of
the foot scan machine. Data were analyzed using indepen-
dent t-test in SPSS software, version 24.

Results

The results showed that the peak pressure in metatar-
sal 3 (P<0.001), metatarsal 4 (P=0.020), medial heel (P=
0.004), and lateral heel (P=0.007) in the diabetic foot
ulcer group significantly increased compared to the dia-
betic group. In addition, the peak pressure in the medial
(P=0.013) and lateral (P=0.019) heels in the diabetic group
significantly reduced compared to the healthy group.

Discussion

Men with diabetic foot ulcers are more exposed to the
abnormal peak pressures in different plantar areas, which
can cause irreversible clinical injuries. Diabetic men have
lower gait speed compared to healthy men which can be
important in their rehabilitation.
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