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ABSTRACT

Moving on steep surfaces is a demanding task in daily life, especially during walk-
ing. It poses challenges for the human locomotor system, especially for those with neuromuscular inju-
ries or disease. Therefore, this study aimed to compare plantar pressure variables in healthy versus genu
valgum students during walking on a sloped surface.
[VETTYE This applied study was quasi-experimental and causal-comparative. The samples comprised 15
girls with genu valgum knees (between medial malleolus distance of 3.90+0.44 cm) and 15 with healthy
knees (between medial malleolus distance of 0.73+0.29 cm). Plantar pressure variables were evaluated
in 10 areas of the foot on the sloping surfaces at 0%, +8%, +10%, and +20% in the stance phase of walk-
ing. A 2-way analysis of variance with repeated measures was used for statistical analysis. The significant
level was set at 0.05.
[T Maximum pressure was only significant in the areas of the tarsal 1, metatarsal 2-4, and lateral
rearfoot on the slopes of +8, -15, and -20 between the genu valgum and the healthy groups. The pres-
sure was higher in the genu valgum group. Changes in the center of foot pressure on the positive and
negative slopes of 8 and 15 in the genu valgum group compared to the healthy in the mediolateral direc-
tion significantly trended toward negative values.
[@TEIERT The study results showed that changes in the center of pressure increase the amount of foot
¢ supination by increasing the slope and decrease the amount of ankle pronation by increasing the nega-
Received: 06 Mar 2022 : tive slope. Therefore, slopes of -20, -15, and -8 can be suggested to improve the distribution pattern of
© plantar pressure in adolescent girls with genu valgum knee. However, further study in this area is war-
ranted.
[[ETIEE Genu valgum, Gait, Slope, Plantar pressure variables, Adolescents

Accepted: 26 Mar 2022
Available Online: 20 Mar 2024

* Corresponding Author:
AmirAli Jafarnezhadgero, PhD.

Address: Department of Sport Managements and Biomechanics, Faculty of Educational Sciences and Psychology, University of Mohaghegh
Ardabili, Ardabil, Iran.

Tel: +98 (910) 5146214
E-Mail: amiralijafarnezhad @gmail.com

Copyright © 2024 The Author(s);
This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.



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.13.1.9
http://medrehab.sbmu.ac.ir/?lang=en
https://orcid.org/0000-0001-8571-195X
https://orcid.org/0000-0002-2739-4340
https://orcid.org/0000-0002-3502-7487
https://crossmark.crossref.org/dialog/?doi=10.32598/SJRM.13.1.9
http://medrehab.sbmu.ac.ir/?lang=en
mailto:amiralijafarnezhad@gmail.com
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

Introduction

alking on ramps is an inevitable part of

daily activities and exercises for vari-

ous purposes, such as rehabilitation. The

movement of the lower limbs changes

with the angle of inclination. The diffi-
culty of steep walking is evident in biomechanical results,
such as increased metabolic energy consumption uphill
relative to the ground surface and increased force absorp-
tion at the knee joint downhill. While the various aspects
of walking on a ramp have been extensively studied, the
plantar pressure variables were not. Improper distribu-
tion of forces on the sole causes stress on the foot, leg,
and knee structure and can cause abnormal movements
and muscle dysfunction. Any change in the mechanical
direction of the lower limb can change the biomechanical
pattern of walking and running, which is the most impor-
tant change in this axis of the knee valgus. Genu valgum
knee deformity causes the line of gravity to shift to the
outer part of the knee. It increases the compressive forces
on this part, making the knee prone to premature erosive
changes and osteoarthritis.

Based on the literature, no study has been conducted on
the foot pressure distribution in people with genu valgum
while walking on sloped surfaces. However, this issue
was addressed in people with healthy lower limbs when
walking. Some studies have shown that the balance func-
tion and foot pressure distribution in humans when stand-
ing varies according to different factors. For normal peo-
ple, there is usually more pressure on the front of the foot,
followed by the back of the foot, and then the middle and
the highest peak, and mean plantar pressure at the head of
the second and third metatarsal bones are distributed in
healthy individuals. On the other hand, the heel areas, the
head bones of the second and third soles of the feet, and
the thumb have the most pressure while walking, and the
slightest pressure is applied to the two to five toes and the
middle area of the foot. It should be noted that based on
this information, most pressure in the heel area occurs in
the early phase of the stance, and the maximum pressure
below the plantar bones occurs in the late phase of the
stance on a flat surface.

Given the importance of the onset of puberty in adoles-
cence and the occurrence of musculoskeletal abnormali-
ties in this age group, walking on a sloped surface can
reduce gait stability and change the variety and complex-
ity of walking. This is more obvious because some previ-
ous studies have shown that walking is biomechanically
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more challenging and imposes more needs on the muscu-
loskeletal system to increase the risk of slipping, change
the mechanism of absorption, and reduce the softness of
the walking pattern. Given that non-invasive methods are
recommended to correct the alignment of children and
adolescents to reduce the load on the knee compartments,
walking on sloping surfaces can be a useful, non-invasive
solution in people with anomalies. The knee was consid-
ered an adjunct in biomechanics and rehabilitation scienc-
es to reduce pressure on the knee joint and as a preventive
factor to prevent premature osteoarthritis in adulthood.
So, the present study aimed to compare selected pressure
distribution parameters. The soles of the feet were posi-
tive and negative in healthy students with geno valgum
abnormalities while walking on ramps.

Materials and Methods

This applied research was quasi-experimental and caus-
al-comparative. T he study samples comprised 15 girls
with genu valgum (between medial malleolus distance of
3.90+0.44 cm) and 15 with healthy knees (between me-
dial malleolus distance of 0.7320.29 cm). The sample size
for each group was estimated using G*Power software.
Considering the power of 0.80, the significance level of
0.05, and the average effect size of 0.6, G*Power software
estimated at least 12 people for each group. Subjects par-
ticipated in the study after completing the consent form
by their parents. They were reassured that their informa-
tion was confidential and provided only if they wished.
First, the heights and weights of the subjects were taken.
Then, with the sole pressure scanner, the information of
the plantar pressure in 10 anatomical areas of the sole on
the sloping surfaces of 0%, +8%, +£10%, and £20% in
the stance phase of walking was examined. The Shapiro-
Wilk test was used to examine the normal distribution of
data. Statistical analysis was done using a 2-way analysis
of variance with repeated measures. If there was a differ-
ence, the Tukey post hoc test was used to compare the
corresponding variables within each factor. The analyses
were done using SPSS software version 16 at a signifi-
cance level of P <0.05.

Results

Maximum pressure was significant between the two
groups only in the areas of the tarsal 1 and metatarsal
2-4 and lateral rearfoot on the slope of +8, -15, and -20
with values in genu valgum group higher compared with
healthy ones. Changes in the center of pressure of the foot
on the positive and negative slopes of 8 and 15 in the genu
valgum group compared to the healthy in the mediolateral
direction significantly trended toward negative values.
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Conclusion

The results showed that changes in the center of pres-
sure increase the amount of foot supination by increasing
the slope and decrease the amount of ankle pronation by
increasing the negative slope. Therefore, slopes of -20,
-15, and -8 can be suggested to improve the distribution
pattern of plantar pressure in adolescent girls with genu
valgum knee. However, further study is warranted.
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