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Background: Wearing high heels above 2 - 2.5 cm can have an influence on
increasing the risk of pain in the palm of the front brother. The pain of the front of
the palm can be given a metatarsal pad. Orthotic filling can affect the
spatiotemporal gait of a person's parameters. Purpose: Knowing the effect of the
use of metatarsal pads on spatiotemporal gait parameters of a person who has pain
in the soles of the front feet with the height of heels. Method: The research method
and design uses a one-sample pre-test post-test type. A total of 30 participants aged
18 -20 years used a metatarsal pad for 2 weeks. The measurements taken are
velocity, step length, stride length, and stance phase duration. Result: There is a
change in the degree of pain before and after using the metatarsal pad. A total of
10 people felt less pain, 9 people felt more pain, and 11 people felt the same pain.
However, the relationship between the degree of pain of the soles of the feet before
and after using the metatarsal pad is insignificant. Changes also occur in the mean
of each spatiotemporal variable gait parameter before and after using the
metatarsal pad. The average velocity (0.718 km/h) is faster, the step length (14
mm) and stride length (3 mm) are shorter and the stance phase duration (0.314
seconds) is faster than before use. However, the entire variable result is
insignificant (p-value>0.05). Velocity (p= 0.477), step length (p= 0.758) and stride
length (p= 0.489), as well as accelerating the stance (p= 0.295). Conclusion: The
use of a metatarsal pad reduces the degree of pain of a person with front foot pain.
However, there is no connection between the degree of pain of the soles of the feet
before and after using the metatarsal pad. In other aspect, there is a change in the
spatiotemporal gait parameter in the use of metatarsal pads. This study shows the
influence of the use of metatarsal pads on spatiotemporal gait parameters on
velocity and stance phase duration. However, not at step length and stride length.
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Introduction

The foot has two main functions, namely
as the foundation of the body (base of support)
and leverage to advance the body while walking
or running (Ozdinc et al., 2016). In activities,
the legs are used to support the entire body
weight. The amount of vertical force resulting
from weight to the feet can increase pressure
and cause a high risk of health problems in the
legs. According to Malgaard et al (2010), foot
health problems that can affect spatiotemporal
gait parameters are leg pain (55.9%) and
deformities in the legs (17.9%) such as pes
planus and pes cavus.

Pain in the soles of the forefoot can
significantly alter a person's spatiotemporal gait
parameters. This is evidenced by Rome et al,
(2011) who evaluated significant changes in the
comparison of spatiotemporal gait parameters
between healthy people and people who have
front foot pain. In this research, a person who
has pain in the soles of the front feet walks with
a slower velocity and a longer step length and
stride length when compared to a healthy
person. Factors that can result in changes in
spatiotemporal gait parameters vary. According
to Stewart et al (2016), pain can be associated
with this. The compensatory mechanism of
walking to avoid the onset of pain in the soles
of the front feet makes changes in
spatiotemporal gait parameters occur (Turner
and Woodburn 2008).

Changes in  spatiotemporal gait
parameters in a person suffering from pain in
the soles of the front feet can affect a decrease
in the level of daily activity. In the study of
Rome et al, (2010) a significant decrease in the
level of activity occurred in a person with
significant foot pain. The impact that can be
felt by participants is the slowdown in velocity
and the reduction of steps and stride lengths
when walking. Based on the results of a
preliminary study in December 2021, as many as
94.4% of the students of the Department of
Midwifery, Poltekkes Jakarta 1 felt pain in the
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soles of the front feet when walking as a result
of wearing heels of 2-3 cm. This pain occurs
during the process of internal and external
activities on campus. Teaching and learning
activities and services that are calculated for
more than 6 hours are the main factors that can
interfere with productivity when carrying out
activities.

The use of orthotic tools in dealing with
foot pain can have an influence on
spatiotemporal gait parameters. This research
was proven by Othmane et al (2004),
researchers compared the effect of the use of
orthosis on 3 elements of spatiotemporal gait
parameters, namely: velocity, cadence, and
step length. In the study, it was produced that
there was a change in velocity that was getting
faster and the cadence was shrinking
insignificantly. Unlike other variables, the step
length variable when compared between the
use of orthotics and without orthotics produces
significant changes. This is shown by the use of
orthotics which makes the step length wider
than without the use of orthosis. Changes in
spatiotemporal gait parameters were produced
by both researchers from both front foot pain
and the use of orthoses. In its development, the
presence of the design of the front footwear
varied. According to Lee P.Y, et al (2014), there
are 3 types of metatarsal pads including:
metatarsal dome, metatarsal bar, and plantar
cover. A significant difference can be seen from
the physical form, placement, and function in
reducing pain when walking. In this research, a
design that can reduce pain when used for
activities and is easy for consumers to find is a
metatarsal pad with a plantar cover type
because of its wider shape to accommodate the
shape of the soles of the front feet. When
walking, the metatarsal head tends to widen to
the sides. This study analyzed the differences in
spatiotemporal parameters of participants with
and without the use of a metatarsal pad and
their effect on the pain of the front foot when
walking.
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Methods

The design of this study uses an
experimental type with a pre-treatment and
post-treatment design (one-group pretest-
posttest). This research has been carried out
since December 2021 by conducting the initial
stage of screening all students majoring in
obstetrics Poltekkes Jakarta | as many as 114
people consisting of levels I, I, and Ill.

The procedure is carried out in
collecting screening data using a google form
that contains information on the degree of pain
and duration of wearing heels and observation
directly on the high heels of female students.
The screening results were obtained by 66
female students who were able to enter the
inclusion. However, due to the obstruction of
permission from female students to get their
willingness to become participants, as many as
36 people refused to be studied. Participants
refused because there was no further news of
26 people and participants in levels 2 and 3 who
often came to campus felt less objections
because of the distance between home and the
campus which was far away as many as 10
people. The study continued with 30 willing
participants. Spatiotemporal gait parameter
data collection uses a 1.5-meter foot scan with
a crossing of 8 meters (2 meters acceleration, 4
meters of walking test, and 2 meters of
deceleration) which can be called a 4 meter
walking test (4MWT). The walking procedure
uses two ways (pre test - post test), namely with
shoes without a metatarsal pad and with shoes
using a metatarsal pad. The data retrieval
distance between before and after using the
metatarsal pad lasted 2 weeks. Tests were
carried out to examine velocity, step length,
stride length, and stance phase duration. The
next stage, when all the data has been
collected, the researcher analyzes with the SPSS
statistical test and can draw conclusions
afterwards.
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Results

Analyzes Univariat

The results of this study were obtained
from 30 participants of the Midwifery
Department of Poltekkes Jakarta 1. The
screening process has been carried out since
December 2021 - January 2022. Data collection
activities are divided into two stages, namely
pre-test and post-test. Data were obtained by
filling out a questionnaire for the degree of pain
and observing spatiotemporal gait parameters
with a foot scan. The following is an overview
of the distribution of participant characteristics
in the form of a table.

Table 1. Frequency Distribution of Research
Participant Characteristics based on the Age,
Body Mass Index and Shoe Number

Characteristic Range of  Frequenc  Average and

s of Research Values y (n) Standard
Participants Deviation
18 15
Age (years) 19 10 18.67 + 0.758
20 5

Total 30
<18.50 4
18.50-

IMT 25 1 23.3 £ 5.194
24.90 11
>25.00 4
Total 30
36-37 3

Shoe Number 39.1 + 1.269
38-39 17
40-41 10
Total 30

The age frequency distribution was dominated
by participants with the age of 18 years. In the
frequency distribution of Body Mass Index (BMI)
data, it is known that the most BMI groups are
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normal BMI and overweight BMI, which is 11
people with an average of 23.30. The data on
the distribution of the most participant shoe
numbers were numbers 38-39 with as many as
17 people.

Table 2. Differences in Pain Degrees Before
and After Using Metatarsal Pad
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Duration

(second) 0.7953 +

After 0.0938

The results of the study in table 4 did not show
significant results (p-value < 0.05) on
spatiotemporal gait parameters, namely
velocity, step length, stride length, and stance
phase duration. This shows that there is no

significant difference in the overall of the
spatiotemporal variable gait parameter.

_ Wit Sig. (2-
Variable h tailed)

Degrees of pain

before and -0.426 0.67

after using the
metatarsal pad

However, the table above shows that there are
changes in the amount before and after the use
of the metatarsal pad. Characterized by a faster

Pain degrees were not significantly reduce pain,
however, there were a differences in the degree
of pain and after the use of metatarsal pads but
not significantly.

Table 3. Differences in Pain Degrees Before
and After Using Metatarsal Pad

Degrees of pain before and
after using the metatarsal

Asymptotic Sig.

pad
Pearson Chi-square 0.136
Odds Ratio 0.318

Table 3 shows a chi-square result of 0.136 and
an odd ratio of 0.318 which exceeds the
significant value of p-value.

Table 4. Effect of Metatarsal Pad
Administration on Participants with Front Foot
Sole Pain on Spatiotemporal Gait Parameters

Variable Interventio Mean (SD) P-
value
Before 3.3817 +
Velocity 0.566 0.477
(km/hr) 3.4535 + '
After 0.444
Step Before 564 + 58
Length * 0.758
(mm) After 550 + 119
Stride Before 1167 + 202
Length * 0.489
(mm) After 1164 + 127
Stance 0.7953 +
_ Phase  Pefore 00038 O
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stance phase duration of participants after the
metatarsal pad with a difference of 0.314
seconds. In other variables such as: velocity,
step length, and stride length. It was found that
the average variable decreased on average
compared to after using the metatarsal pad for
2 weeks. The difference in each average
difference from the variables shows a slower
velocity (0.718), a shortened step length (14
mm), and a shorter stride length (3mm) than
before the use of a metatarsal pad.

Discussion

a. Difference in The Degree of Pain of the

Front Soles of the Feet Before and After

Using the Metatarsal Pad

The results of this study were obtained that
there was a difference in the degree of pain in
the soles of the front feet before and after using
the metatarsal pad. It is characterized by a
change in the degree of pain as many as 10
people reduced their pain, 9 people felt more
painful, and 11 people felt the same pain. The
results in this study are in line with (Kang et al.,
2006 and Pelly et al., 2020) those that state that
there are differences between before and after
the use of metatarsal pads. The results of this
study showed the use of metatarsal pads from
participants who felt pain in the soles of the
front feet caused by RA. base pressure can be
generated by force and area. When standing or
walking, the legs serve to support the weight
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and produce a vertical force towards the soles
of the feet. Pressure can increase when there is
a force that increases in size accompanied by a
support area that increases smaller (Bachus et
al., 2006). When walking or standing, pressure
does not occur in the 2nd and 3rd metatarsal
spheres but also in all metatarsal spheres while
walking with metatarsal pads (Lai et al., 2013).
Dilation of pain felt by participants can be at
risk of occurring if not given a pad under the
metatarsal ball.

b. Relationship of Degree of Front Foot

Pain Before and After Using Metatarsal Pad

The results of this study showed that there
was no relationship between the degree of pain
in the soles of the front feet before and after
using the metatarsal pad. This result is not in
line with the research of Kang et al (2006), in
their research using a metatarsal pad design
with dome types placed on the proximal spheres
of the 2nd and 3rd metatarsal spheres. The
relationship between the two conditions in this
study refers to a theory that states that
differences in the type of a tool can change the
results of pressure that occurs when individuals
wear it during activities (Lee P.Y et al., 2014).
Metatarsal pad with plantar cover type can
reduce pain in the soles of the front feet also
due to differences in the width of the tool. The
type of plantar cover in the shape of the upper
surface cannot help support the transverse arch
which can reduce the pressure on the
metatarsal spheres. However, with this tool, it
can cover the width of the soles of the front feet
that are not supported by the transverse arch so
that the metatarsal balls still get a reduction in
pressure from the width of the tool. Coupled
with the material that uses silicon studied, it
can reduce excess pressure effectively and is
greater when compared to other materials such
as EVA and foam (Ghassemi et al, 2005).

c. Effect Before and After Metatarsal Pad

Use on Spatiotemporal Gait Parameters On

Front Foot Pain
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The results of this study showed that there
were changes in spatiotemporal gait parameters
in the use of metatarsal pads for 2 weeks in
participants who had insignificant foot pain in
the front. Insignificant changes occurred as a
result of p- value >0.05 covering velocity (p-
value= 0.477), step length (p-value= 0.758),
stride length (p-value=0.489), and stance phase
duration (p-value= 0.295). The results of this
study are in line with the study of Othmane et
al (2004), which compared spatiotemporal gait
parameters before and after using orthoses. In
this study, there were insignificant changes in
velocity, step length, stride length, and stance
phase duration (p-value >0.01). In this study, as
many as 16 participants experienced pain in the
soles of the front feet caused by RA with an
average age of 52 years. The changes that occur
in each variable of this study are in accordance
with the research theory (O'Connell et al., 1998)
which states that there is a change in
spatiotemporal gait parameters when a person
who has pain when walking. The difference in
the duration of use of metatarsal pads in each
study is different. Generally, the duration of the
intervention to run for 1-2 years (Kang et al.,
2006; His et al., 2006 and Li et al., 2011). The
average study that provided -conservative
interventions such as metatarsal pads was
carried out to a minimum for 3 months with time
for adaptation to walk using metatarsal pads for
1-2 weeks (Rizzo et al., 2012). In this study, the
duration of the study used a metatarsal pad for
2 weeks. This may increase the likelihood of
differences in results on the influence of
spatiotemporal gait parameters before and
after using the metatarsal pad on front foot
pain.

Conclusion

1. There were differences in participants’ pain
degrees before and after using the metatarsal
pad.
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2. There is an insignificant association of the
degree of pain in the soles of the front feet
before and after using the metatarsal pad.

3. There are spatiotemporal gait differences in
parameters before and after using the
metatarsal pad on all its variables.

4. There is an influence on spatiotemporal gait
parameters on velocity variables and stance
phase duration before and after the use of
metatarsal pads. However, there is no influence
on the step length and stride length before and
after the use of the metatarsal pad.

Recommendation

1. For Participants and the Community
Participants or the public are advised to
increase knowledge and increase awareness
of front foot pain, the risks that can cause
the pain, and complications that can occur
if the pain is ignored.

2. For Prosthetics and Orthotics Department
This research was obtained as additional
information for the conservative treatment
of front foot pain using a metatarsal pad to
the academic community in other majors.

3. For Professional Organizations
The results of this study can be used in the
field of health services, especially in
services in the field of orthotics for treating
someone who has foot pain with providing
metatarsal pad.

4. For Future Researchers
This research is expected to be developed
with a longer duration of metatarsal pad
use, a larger number of participants, and
providing other design comparisons.
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