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Abstract

Background: Chronic non-specific low back pain (CNSLBP) is one of the most common disabling injuries in soccer
players, resulting from repetitive mechanical loading and disrupting lumbopelvic stability. Despite the critical role of
ground reaction forces (GRFs) in running mechanics and load distribution across the kinetic chain, limited studies
have evaluated the three-dimensional components of these forces in injured athletes. Therefore, the present study
aimed to comprehensively compare the changes in the magnitude and loading rate of three-dimensional GRF
components during running in soccer players with CNSLBP.

Methods: This cross-sectional comparative study was conducted on 43 male athletes (aged 16-31 years) who were
selected through purposive sampling. Participants were divided into two groups: male soccer players with nonspecific
low back pain (n = 22) and an age-matched healthy control group (n = 21). Kinetic data were collected during running
using a Bertec force platform with a sampling frequency of 1000 Hz along a 12-meter walkway.

Findings: The results of the independent-samples t-test showed no statistically significant differences in any ground
reaction force components between healthy male soccer players and those with nonspecific low back pain (P > 0.05).
Although the mean vertical ground reaction force during the heel-strike phase (P = 0.091) and push-off phase (P =
0.287) was slightly higher in the low back pain group, these differences did not reach statistical significance.

Conclusion: The absence of statistically significant differences in external running kinetics (GRF) between the two
groups suggests the adoption of a common adaptive strategy in response to chronic musculoskeletal pain. These
compensatory mechanisms, likely characterized by reduced overall stiffness and loading rate, may have resulted in
similar ground reaction force outputs during running.
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