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Abstract
Keywords . _y . . .
Background and Aim: Injuries during walking are a significant challenge that
affects the health and lifestyle of the elderly population. This study aimed to
Spatiotemporal investigate and compare the biomechanical parameters of gait in healthy and
injury-prone elderly individuals.
factors, Methods: First, gait analysis was conducted to examine kinematic data from 24
elderly participants, divided into two groups: healthy and injury-prone.
Gait, Reflective markers were attached to the lower limbs, and participants were
asked to walk on a treadmill at their normal walking speed. Using a motion
Elderly, capture camera, marker coordinates were recorded and presented as a function
of time. Subsequently, both static and dynamic data of the participants were
Injury-prone. obtained through data processing.

Results: The results showed that step length during walking in injury-prone
elderly individuals was approximately 12% shorter than that of the healthy
group, indicating a statistically significant difference. Walking speed was also
higher in the healthy group compared to the injury-prone group (P=0.048). Gait
symmetry was greater in the healthy group as well, though the difference was
marginally significant (P=0.069).

Conclusion: This study demonstrated notable differences in the spatiotemporal
gait factors between healthy and injury-prone elderly individuals. Analyzing
and comparing these factors highlights the impact of injury risk on gait patterns
in the elderly population. These findings carry important implications for the
diagnosis, treatment, and management of injuries in the aging community.
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Extended Abstract

Introduction

Aging, as a natural stage of life, is
accompanied by numerous physiological and
cognitive changes that can impact an individual's
motor performance. A decline in walking ability
may result in decreased quality of life, an
increased risk of falls, and other health issues.

One of the key methods for assessing gait
performance is spatiotemporal gait parameters.
Examining these parameters in the elderly can
serve as a predictive indicator for fall-related risks
and other mobility impairments. Differences
between healthy elderly people and those prone to
injury and falls can be observed in the
spatiotemporal patterns of walking. The results of
this study can help improve clinical assessments
and develop effective intervention strategies to
prevent injuries and improve the quality of life of
the elderly.

A review of previous research indicates that
the majority of studies have focused on the
spatiotemporal factors of gait across different age
groups. However, this study specifically targets
two distinct groups: older adults at risk of injury
and healthy individuals. Through this study, the
impact of injury risk on the spatiotemporal factors
of gait in the elderly population can be
investigated, a topic that has not been extensively
explored before.

Method

In this semi-experimental study, 24 elderly
women aged 55-75 years were selected through
purposive random sampling, including 12 healthy
elderly people and 12 elderly people prone to
injury. In the study design, sample size estimation
was performed using G*Power (v.3.1) and based
on the parameters 0=0.05, power=0.80, and
Cohen's £=0.30. The functional movement system
was used to classify subjects into two groups:
healthy and injury-prone. After this step,
reflective markers were attached to the lower
limbs, including the legs, calves, thighs, and
pelvis, using the cluster method. Next, the
subjects were asked to walk on the treadmill at
their normal walking speed. Using a motion

capture camera, the data collection process
continued for at least 30 seconds.

The data processing was performed through
coding in MATLAB, and the coordinates of the
markers were converted into joint angles in three
dimensions. Thus, the joint movement patterns of
the participants were expressed as a percentage of
the gait cycle. In this study, due to the limited
sample size, ANOVA family tests were used. In
all tests, a confidence level of 0.05 (P value <
0.05) was considered.

Results

The results showed that there was a
statistically significant difference in FMS scores
between the two groups(P=0.001). Also, the stride
length of the subjects in the two groups showed a
statistically significant difference (P=0.0410).
While, according to the results of the statistical
comparison of step width, speed, cadence,
symmetry, cycle duration, stand and swing phase
of gait, no statistically significant differences were
observed between the two groups of healthy and
injury-prone elderly.

Discussion

Less ability to maintain balance and greater
muscle weakness in the elderly, who are prone to
injury, are among the factors that can change the
gait pattern of this group and subsequently affect
spatial and temporal parameters. Reduced balance
ability can lead to increased step width to increase
the range of support, and it is expected that people
prone to injury have poorer balance ability and a
wider step width than healthy people.

The results of the comparison of
spatiotemporal parameters between the two
groups of healthy and injury-prone elderly
showed that, although after multiple corrections
(FDR), none of the indicators except step length
reached a statistical significance level, the overall
trend indicated a significant pattern in the injury-
prone group. In general, the analysis and
comparison of the findings on spatiotemporal
factors of gait in healthy and injury-prone elderly
individuals revealed that step length, speed, and
symmetry were greater in healthy elderly
individuals, while in injury-prone individuals,
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they had higher cadence, double support, and
stand phase percentage.

This study specifically targets two distinct
groups: healthy older adults and older adults
prone to injury. This distinction allows us to
examine the impact of movement disorders on
spatiotemporal factors of gait in the elderly

population, which has not been extensively
studied before. By comparing the gait patterns of
these two groups, we illuminate the unique
challenges that older people who are prone to
injury face and highlight the potential impact of
these injuries on their mobility and quality of life.

Table 1. Comparison of spatiotemporal parameters of gait between two groups of healthy and injury-prone elderly people

Variables Mean+SD P value
Injury prone Healthy
Step length(m) 0.3070£0.0656 0.3761+0.0856 *0.0410
Step width(m) 0.1611+0.0447 0.1839+0.0347 0.1550
Speed(km/h) 1.9819+0.2273 2.1269+0.1537 0.0920
Cadence(step/min) 106.15+17.47 105.84+22.57 0.9780
Symmetry(%) 90.4463+3.2065 90.5325+6.4321 0.9230
Cycle- Duration(s) 1.4207+0.3244 1.7363+0.3050 0.1480
Double support(s) 0.1643+0.0325 0.1625+0.0344 0.8620
Stand phase(%) 66.497+1.9275 66.318+2.3924 0.7820
Swing phase(%) 33.503+1.9275 33.681+2.3924 0.7820

*= significance of paired t-test

Clinical application

The findings of this study have significant
implications for the diagnosis, treatment, and
management of various injuries in the elderly.
On the other hand, it can provide very useful and
appropriate solutions to the medical community,
engineers, physiotherapists, occupational
therapists, and rehabilitators in designing
appropriate exercises, designing and
manufacturing appropriate medical devices,

tools, and equipment.
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