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Abstract
Keywords ) ) )
Background and Aim: Although biomechanical factors have been proposed
as the most important factor in the development of clinical symptoms of low
Ground reaction back pain, the role of vertical ground reaction force in the onset, recurrence,
or persistence of low back pain symptoms remains unclear. The present study
force, aimed to investigate vertical ground reaction force during walking in patients
with chronic non-specific low back pain.
Low back pain, Methods: A search for articles limited to the period 2000 to 2025 was
conducted from the scientific databases Web of Science, PubMed, Scopus,
Walking, Cochrane Library, Since direct, and Google Scholar. The search process was
o carried out using keywords including vertical ground reaction force, vertical
Kinetics loading, ground reaction force, low back pain, walking, gait, and kinetic. The

extracted articles were screened according to the inclusion and exclusion
criteria, and the quality of the selected studies was assessed with the Downs
and Black index.

Results: Out of the 4 articles eligible for systematic review, 1 was of high
quality and 3 were of moderate quality. In 2 studies, the first peak force
showed a decreasing trend, and in 1 study, it showed an increasing trend. In 2
studies, the valley showed an increasing trend. In 2 studies, the second peak
force showed a decreasing trend, and in 1 study, it showed an increasing
trend.

Conclusion: In patients with low back pain, the valley often had an
increasing trend, and the peak second force had a decreasing trend that can be
due to weakness of the lower limb muscles, changes in biomechanics, and
psychological factors. It is recommended that physicians control lower limb
loading to prevent the transfer of additional forces to the knee and lumbar and
manage the development and progression of low back pain.
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Extended Abstract

Introduction

From an etiological perspective, low back
pain is a multifactorial musculoskeletal disease, of
which biomechanical risk factors have been
suggested as the most important factor in causing
clinical symptoms. Among the various fields of
biomechanics, the role of altered Kkinetics in
causing low back pain has not been fully
investigated. Ground reaction force is a Kinetic
variable that can be used to assess the amount of
overload and joint torques of the lower limb
during walking. Kinematic or neuromuscular
changes can affect foot function and vertical
ground reaction force components during gait to
prevent excessive hip and spine range of motion,
as well as increased forces and torques during
gait. Changes in gait mechanics in patients with
low back pain may reflect compensatory
strategies used to reduce loading during
movement and protect pain-producing tissues.

However, the effect of low back pain on
vertical ground reaction force is unclear, and the
issue of whether vertical ground reaction force is
a cause or effect of low back pain remains
unclear, with conflicting results reported in this
field. Furthermore, studies in this field are very
few, which highlights the need to investigate the
loading pattern during functional activities, such
as walking, and is considered an important goal
for studies in the field of low back pain. In this
regard, the researchers aimed to investigate the
vertical ground reaction force during walking in
patients with chronic non-specific low back pain.

Methods

The research question was: Is the vertical
ground reaction force (O) different in patients
with low back pain (P) compared to healthy
individuals (C)? The search strategy for articles
was conducted from the scientific databases Web
of Science, PubMed, Scopus, Cochrane Library,
Since direct, and Google Scholar. In addition, a
comprehensive search was conducted in the
scientific databases Magiran and Civilica to
identify articles in Persian. The search process
was performed using Medical Subject Headings

(MeSH) and keywords related to the present
study. The keywords used to search the scientific
databases included vertical ground reaction force,
vertical loading, ground reaction force, low back
pain, walking, gait, locomotion, loading, and
kinetic. In addition, the Persian equivalent of the
Latin keywords was used in the search process
from the scientific databases Magiran and
Civilica. The selected articles were saved in
Mendely software version 1.19.8 and finally, titles
and abstracts were screened using Rayyan
software based on inclusion and exclusion criteria.

The quality of studies was assessed using the
Downs and Black questionnaire. This index
consists of 15 sections, including reporting,
external validity, internal validity-bias, and
internal validity confounding. The quality of
studies was classified into three categories: low

(<40%), moderate (40%-69%), and high (=70%).

Finding

Four articles were selected for a systematic
review. The average quality of the selected
articles was 69% (range 60-86), which generally
indicates the moderate quality of the selected
studies. Of the 4 articles eligible for systematic
review, 1 was of high quality and 3 were of
moderate quality. In 2 studies, the first peak force
showed a decreasing trend, and in 1 study, it
showed an increasing trend. In 2 studies, the
valley showed an increasing trend. In 2 studies,
the second peak force showed a decreasing trend,
and in 1 study, it showed an increasing trend.

Discussion

The inconsistent results observed across
studies could be due to two factors. First, gait
mechanics in patients with low back pain can be
influenced by various factors, including pain
distribution, level of disability, and fear of
movement, which should be considered when
assessing gait characteristics in patients with low
back pain because they are among the strongest
predictors of gait speed and, consequently, the
magnitude of vertical ground reaction force. In
this regard, the selected study populations had
different levels of pain or disability severity,
which may not be sufficient to influence gait
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kinematics and ground reaction force. Second,
gender was another confounding factor between
studies that could influence the results because the
movement pattern is different between men and
women. Patients with low back pain reduce the
angle of knee flexion to reduce loading, which
results in decreased quadriceps muscle activity
and increased loading rate. It has been shown that
patients with low back pain exhibit lower levels of
guadriceps muscle activity compared to healthy
individuals. It has been reported that decreased
knee flexion and quadriceps muscle activity can
be associated with increased vertical loading rate.

Meanwhile, some studies have shown a
decrease in peak first force and most other studies
have shown an increased mean in the valley
component. The quadriceps and plantarflexors are
weakened in patients with low back pain. As a
result, less force is generated for forward
propulsion, which ultimately leads to a decrease
in walking speed and peak second force. In
addition, the back muscles are usually active
during the stance phase, and the greater the
forward propulsion force, the greater the
activation of the back muscles to stabilize the
upper limb or trunk, and the intensity of the pain
increases. Therefore, the reduction in the peak
second vertical force during the forward
propulsion phase could be a compensatory
mechanism to reduce back pain; therefore, the
reduction in the peak second force in patients with
low back pain may be due to psychological
factors such as fear of movement.

In patients with low back pain, the valley
often had an increasing trend and the peak second
force had a decreasing trend that can be due to

weakness of the lower limb muscles, changes in
biomechanics, and psychological factors. It is
recommended that physicians control lower limb
loading to prevent the transfer of additional forces
to the knee and Ilumbar and manage the
development and progression of low back pain.

Clinical application

The results of the present study can be useful
in developing rehabilitation protocols and
designing foot orthoses for the treatment and
prevention of low back pain.
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