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ABSTRACT

Today, various shoes have been developed to reduce injury and improve performance dur-
ing walking. The aim of this study was to evaluate the effect of locally produced unstable shoes on foot
plantar pressure during walking in healthy male students.

VEETEERR Participants were 20 healthy male students (Mean#SD of height=178.96+3.92 cm, Mean#SD of
age=2743 years, MeanzSD of mass=73.9916.6 kg and EU shoe size=42). They were evaluated under four
wearing conditions: Locally produced unstable shoes, unstable shoes produced abroad, regular control
shoes, and barefoot. The maximum foot plantar pressure was measured in ten plantar areas by a footscan
system while walking. The generalized linear model and repeated measures Analysis of Variance (ANOVA)
and/or Friedman test at a significance level of 0.05 (P<0.05) were used for analyzing data using SPSS V.
23 software.

S Maximum foot plantar pressure during walking under four different conditions was significantly
different only in three plantar regions of hallux, lesser digits, and metatarsal 5 (P<0.05).

Suggest the inefficiency of unstable shoes manufactured in Iran in adjusting the plantar pres-
sure in individuals.

Article Info:

Received: 10 Sep 2018
Accepted: 02 Nov 2018
Available Online: 01 Dec 2018

Keywords:

Walking, Foot bio-
mechanics, Unstable
shoes

Extended Abstract [1]. Various methods have been used to reduce foot pres-
sure during gait, including wearing shoes, insole, and socks,
as well as using surgical procedures and injections [2]. Foot
orthoses compensate foot pressure to some extent; howev-

er, the biomechanical impact of such tools is unclear [3].

1. Introduction

alking is a perfectly coordinated and
complex activity performed in collabo-
ration with the musculoskeletal and ner-
vous systems. The mechanical behavior

Although prior research has investigated unstable shoe
effects, the productivity of such footwear remains unad-

of these organs has been well identified and analyzed. Such
data have been gained by a better understanding of motor
organs and relying on sensitive measurement equipment
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dressed. Furthermore, unstable shows produced locally
are widely available in shoe stores; however, their efficacy
and biological impact, compared to those made by foreign

Address: Department of Occupational Health Engineering, School of Health, Mazandaran University of Medical Sciences, Sari, Iran.

Tel: +98 (917) 1450095
E-mail: saedahmadil364@gmail.com



http://biomechanics.iauh.ac.ir/index.php?slc_lang=en&sid=1
mailto:saedahmadi1364@gmail.com
https://orcid.org/0000-0003-3412-5955
https://orcid.org/0000-0001-9492-7808
https://doi.org/10.32598/biomechanics.4.3.52
https://crossmark.crossref.org/dialog/?doi=10.32598/biomechanics.4.3.52
http://jams.arakmu.ac.ir/page/12/About-the-Journal

December 2018. Vol 4. Issue 3

countries, have been overlooked. There is no consensus
on the biomechanical effects of these shoes on the body.
This study examined the effect of locally produced unstable
shoes on foot plantar pressure. To this aim, the maximum
pressure in ten plantar regions (hallux, lesser digits, 1-5
metatarsals, midfoot, medial, and lateral heels) were con-
sidered between different conditions in terms of foot cover-
age while walking. We aimed to explore the effect of locally
produced shoes on foot plantar pressure variables during
walking, compared to those produced abroad, conventional
shoes, and bare feet condition in healthy people.

2. Participants and Methods

In total, 20 subjects were selected among healthy right-
footed male students. For evaluating the plantar arch, the
navicular drop was measured using the common method
[10]. Accordingly, the difference in navicular height be-
tween standing and sitting positions were measured and
a range of 5-9 mm was considered as normal [10]. To
measure the knee varus, the subject stood with lower body
naked, knees in full extension, ankles stuck together, and
the patella toward the anterior direction. Then, the distance
between the two inner epicondylitis of the knee was mea-
sured; values <2 cm were considered as natural [9]. To
measure the knee valgus, the Tibial Mechanical Anatomi-
cal (TMA) angles of 6-9° perpendicular to the axis were
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considered normal [11]. To avoid immediate effects, before
applying walking conditions with different shoes, the study
subjects randomly wore the shoes for 20 minutes and began
walking on the lab ground.

The walking route was considered about 15 m and the
subjects started walking from an 8-m distance from the foot
plantar pressure gauge for 3 attempts. The average value of
these three attempts was recorded as the subject’s rate on
walking test under all 4 footwear conditions (locally pro-
duced unstable shoes, unstable shoes produced abroad, nor-
mal control shoes, and bare feet). The study subjects ran-
domly performed walking test protocols; then, the obtained
data were measured and normalized for each subject. A foot
scan system (RS-scan, Belgium) with a sampling frequency
of 250 Hz and a size of 1x0.4 m was used for measuring
variables related to foot plantar pressure.

3. Results
Variables related to foot plantar pressure, including the
surface area of the regions as well as forces applied to it,

were combined and analyzed (Table 1).

4. Discussion

The obtained results suggested that the maximum foot
plantar pressure on the regions of 1-4 metatarsals, midfoot,

Table 1. Mean+SD values of maximum pressure applied to 10 plantar regions under 4 different conditions during gait

Test Conditions

Mean+SD

Variables
sweres  omishoss  USbESeo Ut ros v

Maximum pressure on hallux 6.074+3.379 5.789+4.913 5.074+2.880* 0.357+0.022**

Maximum pressure on lesser digits 5.398+5.484* 6.368+4.201 7.281+0.305 11.661+9.642*
Maximum pressure on metatarsal 1 6.638+1.019 6.119+1.531 5.843+1.673 6.528+3.834
Maximum pressure on metatarsal 2 10.793+9.622 8.619+6.931 6.735+1.976 7.622+2.458
Maximum pressure on metatarsal 3 10.531+6.345 8.660+5.079 7.375+2.341 8.898+3.338

Maximum pressure on metatarsal 4 8.420+4.087 7.507+2.297 6.517+3.349 20.663+7.530
Maximum pressure on metatarsal 5 5.550+£1.991* 6.678+1.299 6.952+1.827 8.175+2.376*
Maximum pressure on midfoot 4.225+1.878 4.384+2.292 5.007+0.797 5.208+1.701
Maximum pressure on the medial heel 6.969+2.600 5.492+2.398 5.621+2.002 6.441+3.666
Maximum pressure on the lateral heel 6.126+1.618 5.722+2.200 5.065+2.288 5.183+2.515
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* Significant difference between two conditions of walking with unstable shoes produced locally and with bare feet (P<0.05).
** Significant difference between two conditions of walking with unstable shoes produced locally and abroad (P<0.05).
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medial, and lateral heels did not depend on the footwear
type during gait. Maximum foot plantar pressure on hallux
while walking with the foreign-made unstable shoes sig-
nificantly reduced, compared to the locally-produced ones.
There was no significant difference between other investi-
gated conditions.

Maximum foot plantar pressure on lesser digits while
walking with the locally-made unstable shoes significantly
increased, compared to bare feet condition; however, there
was no significant difference between other explored condi-
tions. Maximum foot plantar pressure on metatarsal 5 while
walking with the locally-made unstable shoes also signifi-
cantly increased, compared to walking with bare feet. How-
ever, no significant difference was detected between other
study conditions.

There were significant changes under different footwear
conditions in hallux, lesser digits, and metatarsal 5 regions.
The pressure difference in these plantar regions could be-
long to the rigidity and low adsorption properties of unstable
shoes. These abnormal pressures could harm the foot sole
over time. Our achieved results are consistent with those of
Stewart et al. [5] but against those of Kavros et al. [14, 15].

5. Conclusion

Locally-made unstable shoes significantly increased
maximum pressure on lesser digits and metatarsal 5 re-
gions, compared to bare feet condition as well as on hallux,
compared to foreign-made unstable shoes. This finding in-
dicates that these locally produced unstable shoes not only
were unable to decrease the pressure on lesser digits and
metatarsal 5 regions but also increased it. This highlights
the inefficiency of unstable shoes manufactured in Iran in
adjusting the plantar pressure in individuals.
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