Journal of

Research Paper

CrossMark

Comparison of Spatiotemporal Gait Variables Between Healthy Individuals
and Patients with Heel Spur During Walking

Mohamad Amin Shahbazi*®, *Ali Jalalvand?

1. Department of Sport Biomechanics, Hamedan Branch, Islamic Azad University, Hamedan, Iran.

Use yourdevic o scan and Shahbazi MA, Jalalvand A. Comparison of Spatiotemporal Gait Variables Between Healthy Individuals
and Patients with Heel Spur During Walking (Persian)]. Journal of Sport Biomechanics. 2024;10(3):230-240.
https://doi.org/10.61186/JSportBiomech.10.3.230

g https://doi.org/10.61186/JSportBiomech.10.3.230

ABSTRACT

S This study aimed to investigate the differences in spatiotemporal gait

Article Info: parameters between healthy individuals and patients with plantar fasciitis,
commonly referred to as heel spurs. Plantar fasciitis is a common foot condition that

Received: 14 Dec. 2024 affects gait mechanics due to pain and inflammation in the plantar fascia.

Accepted: 28 Dec. 2024 Understanding these differences can provide insights into how this pathology alters
Available Online: 28 Dec. 2024 gait and inform therapeutic interventions to improve function and reduce
discomfort.

m The study population comprised two groups: patients diagnosed with
plantar fasciitis and healthy controls. A total of 30 male participants aged 30-49
years were selected through convenience sampling, divided into two groups of 15
each. Inclusion criteria for the patient group included a confirmed diagnosis of
plantar fasciitis and a minimum pain score of 3 on the numeric-visual scale. Exclusion
criteria included the presence of other musculoskeletal, neurological, or systemic
disorders. Spatiotemporal gait parameters were recorded using Vicon high-speed
cameras at a sampling frequency of 100 Hz during walking trials. Data were tested

Keywords: for normality using the Shapiro-Wilk test, and statistical differences between groups
were analyzed using the independent t-test in SPSS software, with a significance

Spatiotemporal gait level set at p < 0.05.

parameters, pain intensity, (EBM® Individuals with plantar fasciitis exhibited a higher percentage of double

plantar fasciitis support, step time, stride time, and visual pain intensity, alongside lower cadence

and walking speed compared to the healthy control group.

Time-related spatiotemporal gait parameters in patients with plantar
fasciitis appear to be more sensitive to pathology, with increases in time-related
variables and decreases in cadence and walking speed. However, certain
spatiotemporal gait parameters (e.g., ipsilateral and contralateral foot-off) seem less
affected.
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1. Introduction

A heel spur is a small, pointed bony protrusion that forms beneath the heel, near the attachment site of the
ligaments and the plantar fascia to the heel bone (calcaneus). This condition typically arises from excessive
pressure, inflammation, or repetitive stretching of the plantar fascia (1). Walking on uneven surfaces places
significant stress on the sole of the foot, exacerbating the problems associated with heel spurs. Heel spurs
can alter natural posture during walking and, over time, may lead to complications such as back pain and
knee pain (5). These issues are frequently observed in professional athletes, individuals with obesity, and
those who wear inappropriate footwear. In most cases, there is no history of trauma, and the pain is most
pronounced upon rising from sleep. While the discomfort tends to diminish after taking a few steps, it
intensifies with prolonged activity, particularly after completing daily tasks. Clinical examination often
reveals tenderness in the anterior-medial region of the inferior heel surface (7). Intense physical activity
worsens the pain associated with heel spurs and impacts kinematic parameters, including knee flexion
angles during load-bearing, ankle dorsiflexion during load-bearing, and ankle plantarflexion (4). However,
the effect of this condition on spatiotemporal gait parameters remains underexplored. Given that
musculoskeletal disorders of the foot can impair lower limb function (8) and induce various changes in
biomechanical parameters (9), analyzing the kinematic changes, particularly spatiotemporal parameters, in
such disorders is essential for designing therapeutic interventions aimed at improving recovery and
enhancing functionality.

2. Methods

The study population consisted of patients with heel spurs and their healthy counterparts. A total of 30
participants were selected through convenience sampling and divided into two groups of 15 based on
statistical calculations performed using G*Power software. The inclusion criteria required male
participants aged 30—49 years with a diagnosis of heel spurs and a minimum pain score of 3 on the numeric-
visual scale. Exclusion criteria included the presence of bone or neurological disorders, diabetes, or skeletal
deformities. Spatiotemporal gait parameters were measured during walking at a sampling frequency of 100
Hz using Vicon high-speed cameras. The data were assessed for normality using the Shapiro-Wilk test,
and statistical analysis was conducted using an independent t-test in SPSS software.

3. Results

Individuals with plantar fasciitis demonstrated a higher percentage of double support, step time, stride time,
and visual pain intensity, along with lower cadence and walking speed compared to the healthy control
group (Table 1).

4. Conclusion

Individuals with heel spurs exhibit lower step cadence compared to the healthy group. One primary reason
for this reduction is the avoidance of pain. Patients with heel spurs often experience heel pain during
walking and other activities (11). To alleviate discomfort, they tend to walk more slowly, take shorter steps,
and spend less time on the affected foot. These pathomechanical adaptations naturally result in reduced
step cadence as patients adopt these strategies to protect the painful area (11, 12). Individuals with heel
spurs also demonstrate a higher double support time compared to the healthy group. Heel pain during
weight-bearing activities, especially walking, leads patients to spend less time on the affected foot and
distribute their weight more evenly between both feet. Consequently, the duration of the double support
phase, when both feet are in contact with the ground, increases (12). Step time is longer in individuals with
heel spurs compared to the healthy group. Patients may develop an antalgic gait, a walking pattern that
minimizes pain. This pattern often involves spending less time on the affected foot, leading to asymmetry
in step time and a decrease in overall walking speed (12). Stride time is also longer in individuals with heel
spurs. Pain in the heel area can prompt individuals to adjust how their foot contacts the ground. Instead of

231 Shahbazi & Jalalvand. Comparison of Gait Parameters Between Healthy Individuals and Heel Spur Patients. J Sport Biomech.2024;10(3):230-240.




Journal of
Sport Biomechanics

Autumn 2024. Vol 10. Issue 3

landing on the heel, which may exacerbate plantar fascia strain, they modify their landing method, slowing
down the gait cycle (15). Walking speed is lower in individuals with heel spurs compared to the healthy
group. Due to weaker postural control during walking, these individuals reduce their walking speed to
maintain balance (11). Lastly, individuals with heel spurs report higher levels of visual pain intensity
compared to the healthy control group. While the heel spur itself may not always be the primary source of
pain, its presence is often associated with inflammation and irritation of the surrounding soft tissues,
particularly the plantar fascia. This inflammation can result in significant discomfort (17, 18).

Table 1. Comparison of spatiotemporal gait parameters and visual pain scale scores between healthy individuals
and those with heel spurs

Variable Healthy Control Heel Spur Group P-value (Intergroup)
Group
Cadence (steps/min) 107.30 £5.40 91.58 +10.96 0.000
Double Support (%) 22.65+2.04 24.63 + 257 0.044
Ipsilateral Foot Off (%) 60.30 +0.948 60.92 +1.88 0.317
Contralateral Foot Contact (%) 48.22 +0.604 47.94 £+ 0.686 0.298
Contralateral Foot Off (%) 11.46 +1.07 12.12+1.28 0.190
Single Support (%) 35.33+1.56 36.35+2.03 0.184
Step Length (m) 0.603 £ 0.071 0.569 + 0.034 0.151
Step Time () 0.529 +0.028 0.635 £ 0.070 0.000
Step Width (m) 0.182 +0.026 0.196 + 0.027 0.214
Stride Length (m) 1.19+0.121 1.13 +0.066 0.124
Stride Time (s) 1.064 £ 0.064 1.260 £ 0.136 0.000
Walking Speed (m/s) 1.09 £ 0.104 0.902 £+ 0.091 0.000
Perceived Visual Pain 0.164 +0.384 3.05+1.82 0.000
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