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ABSTRACT
Article Info: . [TEEEME Internal tibial pressure syndrome is one of the most common musculoskeletal disorders in
Received: 25 Aug 2020 : athletes. Muscle imbalance in the dorsiflexor and plantar flexor muscles of the ankle in this syndrome
Accepted: 20 Sep 2020 © may affect the distribution of plantar pressure in different parts of the foot. Therefore, the present study
Available Online:01Dec2020 :  aimed to evaluate plantar pressure distribution in female athletes with tibial internal pressure syndrome.

YIETEEE The statistical sample of this study, a comparative analytical study, consisted of 70 female ath-
letes in the field of physical education in Tehran (including 35 subjects with tibial pressure syndrome and
35 healthy subjects in the age range of 18-22 years), which were randomly selected and purposefully
selected. Plantar pressure values during walking between the experimental and control groups were as-
sessed using a foot scan device in ten areas of the sole. The data of this study were analyzed using an
independent t-test.
EEME This study showed that the distribution of plantar pressure in the group with tibia internal pres-
sure syndrome in 6 variables of the first toe, first metatarsus, second metatarsus, third metatarsus, mid-
foot, and heel was higher than the control group (P<0.05). But the other measured variables of plantar
: pressure, which include the second to fifth toe, fourth metatarsus, fifth metatarsus, and the outer part of
Keywords: © the heel, are not significant in both groups (P>0.05).

Plantar pressure, According to the results of this study, the hypothesis is supported that plantar pressure distri-

Tibial internal pres- bution may be higher in people with tibial internal pressure syndrome. This increase in plantar pressure

sure syndrome, ¢ can be due to excessive pronation of the ankle. Future studies should focus on the effects of therapies on
Female athletes : reducing plantar pressure in people with the syndrome.

Extended Abstract which medial tibial stress syndrome is more common than

other cases [1]. Medial tibial stress syndrome is one of the

1. Introduction few common injuries caused by the lower leg’s overexer-

tion, known as exercise leg-pain or shin splint. This study
tress fracture, compartment syndrome, and suggests that people with medial tibial stress syndrome
medial tibial stress syndrome are the three may have excessive plantar pressure in different parts of the
most common forms of injuries caused by ankle, which must be scrutinized.
overexertion or exercise leg-pain, among
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Increased pressure on the feet sole in the long-run has
severe consequences, including increased pain in the sole,
increased fatigue, and withdrawal from activities and com-
petitions. It may also increase treatment costs and lead to
chronic side effects. On the other hand, there is a research
gap in studying the impact of medial tibial stress syndrome
on female athletes’ level of plantar pressure. Therefore, in
this study, the researcher intended to evaluate plantar pres-
sure in people with medial tibial stress syndrome.

2. Materials and Methods

This applied research was conducted through a quasi-
experimental method with a comparative design. The
statistical population of this study consisted of all female
athletes in the field of physical education. This study’s statis-
tical sample included 70 female athletes in Tehran city (35
subjects with medial tibial stress syndrome and 35 healthy
individuals). At first, the subjects’ height and weight were
measured by a height gauge and a digital scale. A foot scan
device (made in Finland) with a sampling rate of 300 Hz
was used to record the plantar pressure variables. This de-
vice has a pressure measuring plate with dimensions of 50 x
40 cm and 4096 sensors, connects to the computer via cable
and SB, and collects data at a frequency of 300 Hz [14].

Each individual’s plantar pressure was extracted sepa-
rately in ten different areas in the sole (including first finger,
second to fifth fingers, 1% to 5" metatarsals, the middle part
of the foot, inner ankle, and outer ankle) by the foot scanner
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output. In the descriptive statistics section, the Mean+SD
of the plantar pressure in the ten areas was presented. In
the descriptive statistics section, the plantar pressure in both
groups was determined using an independent t-test at a sig-
nificant level of P<0.05.

3. Results

The results of this study indicated that the plantar pressure
distribution in the group with medial tibial stress syndrome
in 6 variables of the “1* finger”, “1% metatarsal”, “2"¢ meta-
tarsal”, “3" metatarsal”, “middle part of the foot”, and “in-
ner ankle” was higher than the control group (P<0.05). But
the other measured variables of plantar pressure, including
the “2% to 5th fingers”, “4" metatarsal”, 5" metatarsal”, and
“outer ankle”, were not significant in both groups (P>0.05).

4. Discussion and Conclusion

Since the amount of plantar pressure in the inner part of
the sole (including the “1st finger” and the “I* to 3 meta-
tarsals”) as well as in the “inner ankle” was higher than the
control group, this could be due to excessive foot prona-
tion in people with medial tibial stress syndrome during
the stress phase of the walking cycle. Simultaneously, the
amount of pronation increased the amount of muscle strain
on the anterior tibialis tendons, posterior tibialis, flexor hal-
lucis longus muscle, and flexor digitorum longus muscle.
This is because the increased ankle pronation leads to an in-
crease in the length of the anterior leg muscles and a short-

Table 1. Results of the Mean+SD of the plantar pressure between the “syndrome” and “control” groups

Variables MeantsD L5 ERC 0 Sig.
Syndrome Group Control Group t-test

1+t finger 14.4+5.27 11.2+1.38 3.27 0.030
2" to 5% fingers 5.27+5.4 5.34+4.11 -0.306 0.750
1% metatarsal 11.1+1.54 9.13+0.12 3.56 0.036
2" metatarsal 18.2+3.87 15.1+5.53 4.09 0.029
3 metatarsal 16.2+2.67 14.1+3.65 3.254 0.040
4 metatarsal 7.2+1.54 7.240.68 -0.758 0.590
5% metatarsal 5.61+4.2 4.2+1.43 -0.242 0.674
The middle part of the foot 7.145.87 4.2+0.85 4.09 0.022
Inner ankle 18.4+2.76 15.3+0.61 3.23 0.021
Outer ankle 14.2+4.43 14.2+0.95 -0.352 0.744
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ening of the posterior leg muscles for a long time (in foot
pronation abnormalities, the anterior leg muscles are in a
position of increasing length and the posterior leg muscles
are shortening due to reduced length). Increasing the rate of
muscle strain in these tendons can be an important risk fac-
tor for the occurrence of medial tibial stress syndrome and
increasing the rate of plantar pressure [3, 12]. The increase
in plantar pressure may be due to biomechanical differences
between participants with a history of medial tibial stress
syndrome compared to the control group.
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