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Abstract: The current pandemic has led to numerous health issues, including decreased public
physical activity. To address this, it is vital to maintain and improve the physical condition of the
general public. Backward walking is a simple exercise used in rehabilitation and various sports
such as football, tennis, and basketball. This study examines the effects of a low-intensity but
high-frequency intervention of backward walking on balance, strength, and ankle mobility. The
data was collected from Grade 12 students at De La Salle University Laguna Campus and
analyzed using various statistical techniques such as standard t-test, paired t-test, and descriptive
statistics. Results indicate significant improvement in Modified Berg Balance Scale (p = <0.001, t
= 7.45), Toe-to-wall Lunge in both left (p = 0.001, t = 3.50) and correct (p = <0.001, t = 3.78)
ankles, and Stair Rise Power Test values based on a 0.61 increase in mean repetitions. Backward
walking was more efficient for improvements in the Modified Berg Balance Scale than forward
walking (p = 0.001, t=6.174). Forward and backward walking demonstrated equal improvements
in Chair Rise Test values (p = 0.001, t =-0.13295). These findings suggest that backward walking
can be a beneficial exercise for improving balance, strength, and ankle mobility.
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1. INTRODUCTION motion (Chang et al., 2021). Backwards walking is more
effective than other stability workouts in minimizing swaying
Exercise is an essential part of human life. in the human center of balance because it promotes
Currently, exercise has numerous benefits in a wide range of neuromuscular function due to the lack of vision of the
aspects. Recent studies suggest that exercise may enhance pathway (Wang et al., 2019).
neurobiological processes that promote brain health in aging . . .
and disease (White & Castellano, 2008). Physical activity can An increasingly common sedentary lifestyle leads

to various issues, including a measurable decline in vascular
function and increased arterial wall stiffness (Lessiani et al.,
2016). A similar study further supports this notion, finding a
significant rise in metabolic risk associated with sedentary

decrease the risk and improve the prognosis of a limited
number of cancers, such as colon, breast, and possibly
endometrium (Febbraio, 2017). Evidence supports the pivotal
role of physical activity and exercise in lowering stress,

depression, and anxiety (de Abreu et al., 2022). behavior (Hamburg, 2007, as cited in Tremblay, 2010).
Additionally, the same study refers to several studies which
Walking backward is a simple exercise used as a all demonstrate a decrease in bone mineral density due to a

rehabilitation component (Chang et al., 2021). Walking sedentary lifestyle (Caillot-Augusseal_l, 1998; Morc_ty-Holton
backwards shows more efficient muscle activation in the & Globus, 1998;  Zerwekh, 998; Kim, 2003; Smith, 2003;

lower extremities than walking forwards (Cha et al., 2016). and Zwart, 2007 as cited in Tremblay, 2010). Consequently,
Backward walking is efficacious in improving gait and joint the longer one remains inactive, the more their related
mobility since it interrupts the muscular activation pattern for musculature and physical abilities deteriorate.

walking forwards, expanding the lower body's range of .
Related musculature and physical abilities
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deteriorate the longer they are unused. Besides the physical
aspect of a sedentary lifestyle, it also negatively affects one's
mental capabilities (Sharma et al., 2006). Finally, a sedentary
lifestyle inhibits a person's ability to partake in healthy
recreational  activities. Individuals, communities, and
organizations must all work together to take a multifaceted
approach to the problem of a sedentary lifestyle, especially in
recovering from the recent COVID-19 pandemic.

The pandemic hosts numerous health problems and
a probable decline in physical activity among the public.
Fuelled by an increasing trend in the utilization of gadgets in
innumerable aspects of life, coupled with the restrictions that
came along with the pandemic, it was observed that there was
a decrease in physical activity (Brand et al., 2020).
Maintenance and improvement of the physical condition of
the general public are desired. A study stating that the
COVID-19 pandemic hurts the frequency of physical activity
concluded that motivation is needed to do physical activities
(Puccinelli et al., 2021). A solution to this declining physical
condition would be doing exercises that mimic regular
movement patterns such as walking, squats, push-ups, and
pull-ups. An exercise with a reverse movement pattern from
regular walking is backwards walking. It effectively activates
the muscles on the lower extremities often neglected, such as
the anterior tibialis and medial gastrocnemius
(Balasukumaran et al., 2020).

A recent study reviewed multiple other studies
regarding the effectiveness of backwards walking toward
balance performance and found positive effects (Wang et al.,
2019). Another related research did their study with a 4-week
intervention (Whitley et al., 2011). A more recent paper uses
a meta-analysis of previous studies to see how backwards
walking training affects those with knee osteoarthritis (Wu et
al., 2020). Another set of researchers did their study with a
4-week intervention on healthy adults to see how walking
backward on a slope affects their gait and balance ability
(Cha et al., 2016). All these studies may serve as the
backbone of this paper. In addition, an extended intervention
period, one spanning more than 4 weeks, is warranted to
produce data that could be used to generalize the benefits of
walking backwards. A related study shares this sentiment
(Whitley and Dufek, 2011). Preserving and improving the
current physical state are desired, and backward walking
could solve this dilemma. The general public could benefit
from this solution simply by doing it daily.

With these, the researchers aim to explore the
benefits of walking backwards on balance, ankle range of
motion, and lower extremity strength. In this endeavor, the
following research objectives were set: (1) determine if
walking backwards affects static and dynamic balance using
the Berg Balance scale and a variety of step tests, (2) if
walking backwards affects the strength of the lower
extremity, (3) if walking backwards affects dorsiflexion and
plantar flexion range of motion using a standard
weight-bearing lunge setup, and (4) if walking backwards is
more efficient than forward walking as a low-intensity and
high-frequency exercise using forward walking data as a
comparison.

The study gathered its data with its own
experiment. By gathering volunteers from the senior high
school students of DLSU Laguna, they were given an
intervention of walking backward for a certain period. Their
progress will be monitored with the use of reliable fitness
tests to be described in the methodology. The results of this
study will generally provide a simple and reliable exercise
for the knee and ankle joints should it be fruitful.
Additionally, this research's results will validate previous
studies' findings on the effects of backward walking on
non-healthy individuals.

2. METHODOLOGY

This study focuses on exploring the effects of
walking backwards on healthy Senior High School students
of the DLSU Laguna Campus. Specifically, the
improvements in their static and dynamic balance, anterior
and posterior flexibility, lower extremity strength,
dorsiflexion and plantar flexion range of motion, and overall
comparison of backwards and forwards walking. Static
balance is defined as maintaining balance in a fixed
position, while the dynamic balance is defined as
maintaining balance while in movement (Orhan et al.,
2021). Walking backwards has a positive effect on both
static and dynamic balance and will most definitely allow
the public to maintain proper balance easily. Increases in
range of motion allow for an increase in freedom of
movement, which can be beneficial, especially for less
flexible individuals. According to new cross-sectional
findings, hip range of motion and strength deficiencies are
connected to lower physical function in older persons
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(Coyle et al., 2021). Walking backwards benefits the body
in general (Salyer, 2016). This physical activity may
increase strength in bones, muscles, and even lesser-used
leg muscles. It improves leg tolerance and aerobic
capability. The strength of anterior muscles, such as the
quadriceps muscle group and the anterior tibialis, will be
emphasized in this study.

2.1 Research Design

The quantitative research will gather numerical data
on participants' balance, strength, ankle range of motion, and
walking efficiency before and after an intervention. The pre-
and post-intervention checklists will include four tests: the
modified Berg Balance Scale, 30-second Chair Rise Test,
Stair Climb Power Test, and a distance-to-toe measurement
using a tape measure in a weight-bearing lunge position. The
study will involve 18 Grade 12 students of De La Salle
University Laguna Campus with a healthy BMI range of 18.5
to 24.9 and will undergo criterion sampling. A t-test will be
used to compare the findings of this research to the results of
a previous study on forward walking versus backward
walking.

2.2 Data Collection

The research activities in this study consisted of five
main parts. The first part involved curating a set of tests that
measured the participants' balance, strength, and ankle range
of motion. These tests were used as a pre- and
post-intervention checklist which includes a Modified Berg
Balance Scale, a 30-second Chair Rise Test, a Stair Climb
Power Test, and a distance-to-toe measurement using a tape
measure. The second part of the study involved modifying the
necessary instruments and forms to ensure participant safety.
This included modifying the Physical Activity Readiness
Questionnaire and the Berg Balance Scale to reduce the total
number of activities and to create an even measurement of
static and dynamic balance. The third part of the study
involved procuring respondents through criterion sampling. A
total of 18 respondents were selected based on their BMI
being within the healthy range and their ability to meet the
requirements set in the informed consent form and the
modified Physical Activity Readiness questionnaire. The
fourth part of the study involved the intervention itself,

consisting of a warm-up, proper intervention, and a
cool-down. The intervention proper was a 20-minute evenly
paced backward walking routine, and the warm-up and
cool-down routines focused on the main musculature used
during the exercise. Finally, the fifth part of the study
involved data analysis.

2.3 Data Analysis

The study will obtain quantitative data from Pre-
and Post-Intervention checklists and compare it to normal
values derived from forward walking. Relevant statistical
analysis tools, such as paired t-tests, descriptive analysis, and
standard t-tests, were used to compare the before and after
values of the balance and ankle ROM parameters, to analyze
the strength parameter, and to compare the effects of forward
walking to the effects of backward walking.

The paired t-test will be used to analyze the
significance of differences in balance and ankle ROM
parameters before and after the intervention using the

formula t = AA% To compute its test statistic. Descriptive
I
analysis using measures of central tendency will be used to
describe differences in strength. Lastly, the results of walking
forward from another study will be compared to the results of
walking backwards by the researchers (Parikh and Desai,
2022). The mean and standard deviation of the total of the
Performance Oriented Mobility Assessment (POMA) and the
30-second chair rise test from the walking forward
intervention done in another study would be compared to the
mean and standard deviation of the Modified Berg Balance
Test and 30-second chair rise test from the walking backward
intervention by the researchers (Parikh and Desai, 2022). A
standard t-test will be wused utilizing the formula
(e =x,)= (1 —1y)

t =~ to obtain the test statistic.

Sl 2

1 2

An alternative hypothesis of after values greater
than before values will be used, and a 0.05 significance level
will be applied to all analyses.

3. RESULTS AND DISCUSSION

3.1. Paired T-Test
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Table 1
Paired T-Test Values for Berg Balance Scale and
Toe-to-Wall Lunge Measurement

Test P-valu  Mean SE
Statisti e Differe Differe
c nce nce

BBS BBS 7.45
Pre Post

<0.001  6.528 0.877

™ ™ 3.50 0.001 0.778 0.222
Left Left
Pre Post

™ ™ 3.78
Right Right
Pre Post

<0.001  1.083 0.287

The researchers found that the mean difference Ax

between pre and post-intervention data is 6.528. A standard
deviation of 3.27 was observed. Standard Error has been
found to be 0.877. The test statistic has been found to be
equal to 7.45. Comparing it to the p-value, we find that t > p.
This means that we reject the null hypothesis and accept the
alternative hypothesis that the post-intervention BBS score
will be greater than the pre-intervention BBS score. This
assumption is significant at a 0.05 significance level.

These results show a significant increase in
balance ability when walking backwards is done as a
low-intensity and high-frequency exercise. Showing that
walking backwards has improvement in balance. This would
also support a previous study showing emphasis on the
positive effects to balance by walking backwards (Wang et
al., 2019).

For the right ankle, a mean difference of 1.083
inches was found. For the left ankle, a mean difference of
0.778 inches was found. A standard deviation of 0.34 inches
for the right ankle and 0.21 inches for the left ankle was
observed. Standard Error has been found to be 0.287 inches
in the right ankle and 0.222 inches in the left. The test
statistic has been found to be equal to 3.78 for the right and
3.50 for the left. Comparing it to the p-value, we find thatt >
p- This means that we reject the null hypothesis and accept

the alternative hypothesis that post-intervention ankle
dorsiflexion is greater than pre-intervention ankle
dorsiflexion for both ankles. This assumption is significant at
a 0.05 significance level.

Significant improvement can be seen in both left
and right ankles. Progress in the right ankle is slightly more
than the left ankle. This could stem from the apparent
footedness of the participants. This leaves room for further
study regarding the difference in the degree of improvement,
but significant progress was observed.

3.2. Descriptive Analysis

Table 2
Descriptive Statistics of Chair Rise Test, and Stair
Climb Power Test

Mean SD SE
CRT Pre 16.89 6.258 1.475
CRT Post 21.06 5.482 1.292
SCPT Pre 3.78 0.732 0.173

SCPT Post 439 0.698 0.164

Data related to muscular strength and endurance
can be seen on Table 2. In the CRT, the participants initially
tested for a mean score of 16.89 with a standard deviation of
6.258. After the 8-week intervention, the participants got a
mean score of 21.06 and a standard deviation of 5.482. There
is a significant increase in the mean score and a decrease in
the standard deviation. This indicates overall improvement
with all the participants as they achieved even higher
repetitions in the test. The scores post-intervention have
deviated slightly less compared to the pre-intervention. This
means that the participants achieved more similar scores
compared to the pre-test.

In the SCPT, the participants initially tested for a
mean score of 3.78 with a standard deviation of 0.732. After
the 8-week intervention, the participants got a mean score of
4.39 and a standard deviation of 0.698. There is a small
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increase in the mean score and a decrease in the standard
deviation. This indicates overall improvement with all the
participants as they achieved higher scores. The scores
post-intervention deviated slightly less compared to the
pre-intervention scores. This shows that the participants
achieved scores that were more similar to one another than in
the pre-test.

Consistent results in an increase in mean score and
decrease in standard deviation indicate that backward
walking improves muscular strength and endurance of lower
extremity. A person may use backward walking as a strength
exercise should their goal also align with balance and ankle
mobility improvements. More efficient exercises are
available if their goal is maximal strength improvements. The
significance of this improvement in muscular strength and
endurance should be subjected to further study.

3.3. Standard T-Test

The mean difference POMA score for forward
walking has been found to be 0.13 while the mean difference
BBS score for backward walking is equal to 6.53. A standard
deviation of 3.91 was observed for forward walking values
and for 3.27 backward walking values. The test statistic has
been found to be equal to 6.174. Comparing it to the p-value,
we find that t > p. This means that we reject the null
hypothesis, and accept the alternative hypothesis that the
backward walking values are greater than forward walking
values. This assumption is significant at a 0.05 significance
level.

The mean difference CRT score for forward
walking has been found to be 4.3, while the mean difference
CRT score for backward walking is equal to 4.17. A standard
deviation of 2.14 was observed for forward walking values
and for 5.87 backward walking values. The test statistic has
been found to be equal to -0.13295. Comparing it to the
p-value, we find that t < p. This means that we fail to reject
the null hypothesis that both forward and backward walking
elicit equal improvements in CRT scores.

When comparing forward versus backward
walking, backward walking elicited more significant
improvements in balance. This could stem from backward
walking inhibiting sight as a main sensory ability.
Furthermore, this greater improvement may be from its new
stimulus as a reverse movement pattern to backward walking.
On the other hand, improvement in muscular strength and

endurance was similar in both forward and backward
walking. No significant differences in their improvements
were found. Both types of walking elicited improvements, but
both do not put the main lower extremity musculature in its
maximal range of motion.

The results of this study directly benefit the study's
participants. Their physical capabilities were improved
through the intervention and will continue to improve should
they choose to do the intervention continuously. Adolescents
and students, in general, also benefit from the results of this
study as it gives insight into the effects of backwards walking
on healthy students. They may be able to find similar
applications to this type of research and personalize them for
localized use. Additionally, researchers interested in the same
topic could apply this topic in the context of the elderly, who
potentially suffer from temperamental joints. Once this is
achieved, the research may provide a plausible exercise for
people of all ages.

Apart from being a basis for future research on the
topic in the context of the general public, this research
validates the findings of the previous studies on the effects of
backwards walking on non-healthy individuals, applied to
healthy individuals. Furthermore, this study could provide
opportunities for science, technology, and engineering
departments to enhance this exercise by utilizing their
expertise in their specific fields.

4. CONCLUSION AND RECOMMENDATIONS

The results revealed that walking backwards
significantly improves static and dynamic balance, lower
extremity strength, and range of motion of the dorsiflexion
and plantar flexion when compared to walking forwards.

The researchers found significant improvements in
balance ability. The researchers also discovered significant
improvements in lower extremity muscular strength and
endurance. Improvements in both the left and right ankle
range of motion was observed, with slightly greater
improvement in the right ankle. Lastly, the researchers found
that backward walking significantly improves balance ability
as compared to forward walking. On the other hand, both
forward and backward walking have similar improvements in
muscular strength and endurance.

The researchers recommend further study on the
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significance of improvements in muscular strength and
endurance, using the data collected and analyzed in this study
as a springboard for future research. Additionally, the
researchers recommend looking into footedness as a factor in
the difference in the improvement of left and right ankle
mobility in relation to backward walking. A larger sample
size and longer intervention period, above 10 weeks, could
prove to be beneficial.
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