Sport. Med. Stud, 2024, 16(39): 47-66, DOI: 10.22089/smj.2023.14610.1673

Sport Medicine Studies
Journal hompage: https://smj.ssrc.ac.ir

Original Article
Evaluation of Running Mechanics in New and Old Polyurethanes
Military Boots in Males with and without Pronated Feet

Milad Piran Hamlabadi', AmirAli Jafarnezhadgero®* ', Kimia Hoseinpour?

1. PhD Candidate in Sport Managements, Department of Sport Managements, Faculty of Educational
Sciences and Psychology, University of Mohaghegh Ardabili, Ardabil, Iran,

2. Associate Professor, Department of Sport Biomechanics, Faculty of Educational Sciences and
Psychology, University of Mohaghegh Ardabili, Ardabil, Iran, (Corresponding Author)

3. BA in Sports Sciences, Department of Sports Biomechanics, Faculty of Educational Sciences and
Psychology, Mohaghegh Ardabili University, Ardabil, Iran.

Received: 09/04/2023, Revised: 12/09/2023, Accepted: 25/10/2023

* Corresponding Author: AmirAli Jafarnezhadgero, Tel: 09105146214, E-mail: a.jafarnezhad @uma.ac.ir

How to Cite: Piran Hamlabadi, M; Jafarnezhadgero, A; & Hoseinpour, K. (2024). Evaluation of Running Mechanics in
New and Old Polyurethanes Military Boots in Males with and without Pronated Feet. Sport Medicine Studies, 16(39),
47-66. In Persian.

Extended Abstract

Background and Purpose

The army footwear has been associated with a higher risk of injuries due to poor shock absorption (1,
2). Military personnel are required to wear boots for their daily activities (3). Orr et al. suggested that
walking represents 60—70% of the volume of tasks on mild and steep hills and 25% on flat terrain for
soldiers (4). Therefore, assessing ground reaction forces and muscle activity during walking and
running is important for deriving potential changes in military footwear. Higher force magnitude can
produce larger shocks that travel through the skeletal structures (5). Bini et al., reported that a thicker
rubber midsole was more effective in reducing impact, while the lightest boot with a softer
polyurethane midsole were the most comfortable (6). However, the investigation of changes in ground
reaction force and muscle activities of lower limb while using polyurethane thermoplastic military
boots in individuals with pronated feet has not been conducted. Therefore, the aim of the present
study was to evaluate running mechanics while using new and old polyurethanes military boots in
males with and without pronated feet.
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Materials and Methods

The statistical population of the present study consisted of healthy men and men with pronated feet
in Ardabil province. A statistical sample of 30 individuals aged 20-25 years was selected through
convenience sampling and participated in the study. There were 15 participants in the pronated feet
group, and the second group of 15 individuals comprised the healthy group. They received two pairs
of boots, one new and one used, made of thermoplastic polyurethane. Muscle activities of the right
leg were recorded during running. A wireless EMG system (Biometrics Ltd., Nine Mile Point Ind.
Est, Newport, UK) with eight pairs of bipolar Ag/AgCI surface electrodes (20 mm center-to-center
distance; input impedance of 100 MQ; and common mode rejection ratio of>110 dB) was used to
record activity of the tibialis anterior (TA), gastrocnemius medialis (Gas-Med), biceps femoris (BF),
semitendinosus (ST), vastus lateralis (VL), vastus medialis (VM), rectus femoris (RF), and gluteus
medius (Glut-Med) muscles of the right leg. These muscles were selected due to their stabilizing
function during running. Raw EMG signals were digitized at 1000 Hz and transmitted via Bluetooth
to a computer for further analysis. According to the European recommendations for surface
electromyography (SENIAM), the skin over the selected muscles was shaved and cleaned with
alcohol. EMG data were synchronized. For EMG analyses, the running cycle was divided into the
loading phase, the mid-stance phase, and the push-off phase. Using a handheld dynamometer,
maximal voluntary isometric contractions (MVIC) were assessed for each recorded muscle to
normalize EMG signals during running. A bandwidth filter of 10-500 Hz and a notch filter of 50 Hz
were applied to smooth the EMG signals and reduce artifacts from external sources. Statistical
analysis was performed using two-way ANOVA with repeated measures, with a significance level
set at 0.05.

Results

The findings indicated a significant main effect of boot type on the time to peak medio-lateral ground
reaction force. Additionally, there was a significant main effect of boot type on semitendinosus
muscle activity during the loading phase (p = 0.004, d = 0.341). Furthermore, a significant main
effect of time was found for biceps femoris muscle activity during the loading phase (p = 0.039, d =
0.196), as well as for tibialis anterior (p = 0.040, d = 0.157) and gluteus medius (p = 0.026, d = 0.224)
muscle activities during the push-off phase. Additionally, there was a significant main effect of boot-
by-time interactions for vastus medialis muscle activity at the mid-stance phase (p =0.041,d=0.177).

Conclusion

The results indicated that wearing new polyurethane boots may improve muscle function in
individuals with pronated feet, potentially enhancing running performance. However, future studies
are needed to establish more direct connections between running technique, type of military boots,
and injury risk.

Article Message

The type of boots used can be effective in preventing lower limb injuries and absorbing shock and
impact in individuals with pronated feet. he observed changes in muscle activity were more
pronounced with second-hand boots. Therefore, it is recommended to use new thermoplastic
polyurethane operational boots for individuals with pronated feet.

Keywords: Military Boot, Thermoplastic Polyurethane, Electromyography, Running, Pronated
Feet
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