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ABSTRACT

S A pronated foot is a chronic deformity characterized by the flattening of

Article Info: the medial longitudinal arch (MLA) and medial plantar abduction. Studies estimate
that approximately 20% of the global population exhibits this condition. The aim of
this review was to examine the biomechanics of transitional movements in
Accepted: 23 July 2025 individuals with pronated feet, focusing on the effects of orthotics and corrective
Available Online: 24 July 2025 exercises, as reported in previous studies.

A literature search was conducted using keywords such as walking,
transitional movements, kinetics, kinematics, balance, pronated foot, and
electromyographic muscle activity, covering publications from 2010 to 2025. Articles
in both Persian and English were retrieved from databases including SID, Magiran,
Scopus, PubMed, JCR, Google Scholar, Springer, and Civilica. Of the 115 articles
identified, 85 were excluded due to duplication or lack of relevance to the study
topic, resulting in 30 articles being included in the review.

Studies have shown that the use of corrective orthoses in individuals with
pronated feet reduces pronation angles, improves foot alignment during stance, and
Keywords: more evenly distributes plantar pressure during gait. Functional corrective
exercises—including balance training, proprioceptive drills, and strengthening of the
intrinsic foot muscles—have been found to enhance ankle and plantar motor
Electromyography, Gait, control, reduce compensatory movements, and ultimately improve gait quality.
Orthotics These interventions often lead to longer stance phases, improved gait speed and
rhythm, and a reduced risk of injury during walking.
Corrective exercises combined with supportive devices appear to have
beneficial effects on the biomechanical issues associated with pronated feet.
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1. Introduction

Foot pronation is defined as a combined movement of forefoot abduction and dorsiflexion, serving as an
adaptive mechanism at the subtalar and metatarsal joints to absorb impact forces during walking.
Epidemiological studies suggest that approximately 20% of the global population has pronated feet (1).
Hallmark features of foot pronation include a reduction in the medial longitudinal arch, which leads to
adverse alterations in both static and dynamic foot loading parameters, as well as in overall gait
biomechanics (2). Altered gait mechanics in individuals with foot pronation have been associated with a
range of musculoskeletal injuries, including plantar fasciitis, medial tibial stress syndrome (shin splints),
patellar maltracking, Achilles tendinopathy, lower limb stress fractures, patellofemoral pain syndrome, and
lateral ankle sprains (3). The collapse of the medial longitudinal arch, combined with tibial internal rotation,
often results in knee valgus, thereby increasing joint contact forces within the patellofemoral joint and
contributing to patellofemoral pain and patellar tendinopathy (4). Moreover, research has shown that in
individuals with flat feet, the diminished foot arch can cause chronic overstretching of the plantar fascia,
leading to progressive damage. Conversely, those with high-arched feet may experience plantar fascia
injuries due to inadequate shock absorption stemming from a reduced surface area of ground contact (5).
Given these biomechanical implications, the present study aims to review the literature on the
biomechanics of locomotive and transitional movements in individuals with pronated feet, with a focus on
injury mechanisms and potential corrective strategies.

2. Methods

This systematic review was conducted to investigate the biomechanics of walking and transitional
movements in individuals with pronated feet, focusing on studies published between 2010 and 2025 in
order to capture the most recent scientific findings and therapeutic interventions. A comprehensive
literature search was performed using a combination of relevant keywords, including Walking, Transitional
Movements, Kinetics, Kinematics, Balance, Pronated Foot, and Electromyographic Activity of Muscles.
The search covered both Persian- and English-language articles indexed in national and international
databases such as SID, Magiran, Scopus, PubMed, JCR, Google Scholar, Springer, and Civilica. The
inclusion criteria were as follows:

(1) studies involving participants with pronated feet,

(2) biomechanical assessments of walking, including kinetic and kinematic parameters, and

(3) evaluations of balance and transitional movements.

Studies were excluded if they focused on other lower limb abnormalities or injuries, or if they compared
pronated foot to other types of foot deformities.

3. Results

The findings indicated that out of a total of 115 article titles reviewed, 30 were relevant to kinetic and
kinematic variables, balance, and electromyographic activity. Among these, 13 articles specifically
addressed the kinetic and kinematic characteristics of individuals with pronated feet. Of these 13 studies,
three were conducted on children, nine on adults, and one exclusively focused on adolescent girls. In terms
of instrumentation, one study employed a pressure scanner, four used motion analysis systems, two utilized
surface electromyography (SEMG), two applied Kistler force platforms, and one used a standard force
plate. The remaining studies incorporated a combination of tools such as optical-electronic tracking
systems, electromagnetic tracking systems (e.g., Liberty), the Foot Posture Index, and other
electromagnetic systems. In the domain of balance assessment, eight studies were reviewed. Two of these
utilized foot pressure scanners, one applied visual feedback through the Foot Pressure Index, and another
combined ultrasound imaging with Tekscan pressure mapping. Additional tools included questionnaires,
posturography systems, and force platforms. Notably, one study compared balance in individuals with
pronated feet based on body weight, contrasting obese and normal-weight participants. The findings
revealed that the reduction in arch height and plantar fascia thickness was more pronounced in the obese
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group. As a result, significant differences were observed between the two groups in terms of ankle strength,
plantar pressure distribution, and balance performance (32).

4. Discussion

Studies investigating the effects of orthotic intervention on gait mechanics have demonstrated that foot
orthoses, when combined with therapeutic exercises, can positively influence the functional performance
of individuals with pronated feet. These studies reported that orthotic use leads to a reduction in
plantarflexion angles, an increase in dorsiflexion, and a decrease in step length in both feet (18, 29). Two
studies specifically examined plantar pressure distribution and gait mechanics in individuals with pronated
feet while walking on a treadmill at three different speeds. The findings revealed that increasing walking
speed resulted in elevated pressure beneath the second and third metatarsal heads, whereas slower walking
speeds were associated with reduced pressure under the forefoot. In addition, significant differences were
observed in the EMG activity of the vastus medialis and abductor hallucis muscles. The integration of
EMG and kinetic data highlights the interaction between lower limb muscle activity and ankle joint
mechanics in individuals with pronated feet (27, 28). The observed increases in plantar pressure are likely
directly related to elevated joint loading throughout the lower extremity. These biomechanical alterations
may predispose individuals with foot pronation to a greater risk of musculoskeletal injuries, particularly
during transitional movements. Based on the findings of this systematic review, it appears that altered gait
biomechanics associated with foot pronation increase mechanical stress on lower limb joints, thereby
elevating injury risk. Consequently, the implementation of corrective exercises aimed at restoring normal
foot alignment and enhancing neuromuscular control may play a critical role in improving gait patterns
and functional outcomes in this population.
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