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When performing physical activity and sports, men and women are at risk of the plan-
tar fascia that could decrease foot functions when walking, running, and jumping. Thus
it requires accurate prediction results in handling it. This study aimed to determine
whether clinical findings can help plantar fascia flexibility treatments and manage-
ments through ankle stretching and self-massage interventions on posture balance
based on gender. This study used a quasi-experimental design with a 2x2 factorial de-
sign for male and female categories. The population of this study was 300 students,
while the samples were 40 students aged 19-26 years, consisting of 20 males and 20
females. The sampling technique used stratified random sampling. Furthermore, the
ankle dorsiflexion intervention was performed by stretching the ankle to overcome
plantar stiffness. For self-massage, the golf ball roll relaxation gave a relaxing effect
on plantar pressure. The ankle dorsiflexion and golf ball roll relaxation were performed
for 45 seconds. The data collection instrument of this study was a standing stork test as
a measurement reference. Data analysis used a two-way ANOVA statistical test with
the help of the SPSS application. The results showed that the significance value of
comparing ankle stretching and self-massage technique effects for plantar fascia on the
posture balance based on gender was (p>0.05). The significance value of posture bal-
ance in terms of gender was (p) = 0.417. Meanwhile, the difference between ankle
stretching and self-massage interaction based on gender was (p) = 0.000. This study
indicates that these findings can assist the treatment and management of plantar fascia
flexibility through ankle stretching and self-massage interventions to balance the pos-
ture in terms of gender. Treatment for plantar fascia flexibility is more effective with
ankle stretching.
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INTRODUCTION

The problem of stiffness can occur in the move-
ment of the surface of the foot affecting the physical
quality of daily human life (Hendry, Linda Fenocchi, &
Jim Woodburn, 2018). Stiffness is caused by the move-
ment of the foot joints in the muscle contraction of the
surface aponeurosis ligament tissue changing plantar
fascia tension (Chun Long Liu, Ji Ping Zhou, Peng Tao
Sun, Bai-Zhen Chen, Jun Zhang, 2020). The aponeuro-
sis ligament network links several bone constituents in
the mechanism of movement of the arch of the foot sur-
face (Susanne Olesen Schaarup, Peder Burgaard, Finn
Elkjer Johannsen, 2020).

The plantar fascia can occur in adults and athletic
athletes using the foot; tearing the aponeurotic ligament
causes pain, inflammation, and excessive movement
when standing, walking, running, and jumping
(Ferdinando Draghi, Salvatore Gitto, Gioia Ori Be-
lometti, Chandra Bortolotto, 2017). In adults, an in-
crease in body mass index is often found, which affects
changes in the mechanical system of the foot surface
tissue (Serkan Tasa & & Cetin Alp, 2019). In addition,
the use of shoes that are not suitable for the curvature of
the foot surface affects the change in the shape of the
ligament experiencing force in bending (Nicolas Krou-
pa, Baptiste Pierrat, Woo-Suck Han, & Florian Bergan-
di, 2020). The elasticity of the surface tissue of the foot
is needed as a boost during running. The mechanism of
movement through compression of the arch of the foot
surface produces energy in the ability to move (Kirsty
A. McDonald, Sarah M. Stearne, Jacqueline A. Alder-
son, lan North & Neville. Pires, 2016). Plantar elastic
stiffness can occur in runners. The results of research
data prove modern runner injuries reach seventy per-
cent per year (Irene S. Davis, & Hannah M. Rice,
2017). Athletes' lower extremity pain injuries are very
high risk (Stephanie W. Mayer, Patrick W. Joyner, Lou-
is C. Almekinders, 2014). However, plantar fascia
problems are not only for athletic athletes but also for
soccer players when they jump, feel pain and tender-
ness in the position of the feet touching the surface to
hold the body's weight (Stephanie C. Pascoe & Timothy
J. Mazzola., 2016).

Increased stiffness of the plantar fascia tissue is
influenced by inflammation to pain which causes a lack
of tissue flexibility due to problems with the movement
mechanism system so that it affects posture stability

(Jerrold Petrofsky, Robert Donatelli, Michael Laymon,
2020). Research on foot health status questionnaires
explained that in the age range of 18-64 years, 49% of
men and 50% of women chronic plantar fascia foot pain
in plantar fasciitis patients (Patricia Palomo-Lopez, Ri-
cardo Becerro de Bengoa Vallejo, Marta Elena Losa-
Iglesias, David Rodriguez-Sanz, & Cesar Calvo-Lobo,
2018). Plantar extremity problems are not only felt by
the general public but are often experienced by athletes;
for that, it is necessary to understand the knowledge of
preventing and analyzing a movement ability that caus-
es tension in the plantar fascia (Peter Fritz & Zoltan
Szatmari, 2015) so that this condition interfere with the
psychology of other body organs due to tension in the
ligamentous tissue (Mahmut Cay, Cihat Ucar, Deniz
Senol, Furkan Cevirgen, Davut Ozbag, Zuhal Altay,
2018). Furthermore, it can affect all systems in reducing
the ability and endurance of the body (Pamela Ellgen,
2015).

Based on several complaints from the description
of the problem above, it was explained about the causes
and consequences of plantar fascia tissue tension from
several points of view of physical activity, for that spe-
cial treatment was needed to overcome it. In previous
studies, ankle stretching increases the effect of posture
balance on walking activities (Field, 2019). The stretch
ankle is excellent for use in functional balance instabil-
ity of the foot (Sun young ha, Jun ho han, 2018). Plan-
tar massage can improve posture balance, mobility
function, and flexibility in moving (Tutun Yumin,
Eylem Simsek, Tulay Tarsuslu Sertel, Meral Ankarali,
2017). Dorsiflexion ankle stretch can increase hip
movement and affect posture changes when walking
(Lee, 2018). Golf ball self-massage increases the heat
under the plantar skin, causing a sense of relaxation
affecting the elasticity of the tissue (Kshamas Shetty &
Melini Roman Dsouza., 2018). Plantar massage can
improve ankle balance and sensory and motor skills
(Katherine L. Helly, Katherine A. Bain, Phillip A. Grib-
ble, 2021). To increase plantar flexibility, use an ankle
stretch through the gastrocsoleus muscle and a cross
friction massage. Has the effect of increasing the Range
Of Motion (Christopher Yelverton, Sunil Rama, 2019)

Based on the research results above, it can be con-
cluded that stretching the ankle and massage has an ef-
fect on the plantar fascia, and this can improve posture
balance. This statement contradicts the results of re-
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search showing that stretching ankle and stroking mas-
sage only have a new problem effect on posture balance
(Ladan Hemmati, Zahra Rojhani-Shirazi, 2016)

Furthermore, the use of plantar massage does not
improve the performance of sprint and vertical jump
athletes (Koya Mine, 2018). In some of the studies that
have been mentioned, the research subjects were not
reviewed in terms of gender. Therefore, this study aims
to determine whether clinical findings can help treat
and manage plantar fascia flexibility through stretching
ankle and self-massage interventions on balance posture
in terms of gender. These findings are expected to be
used to find out which treatment is more suitable for
improving posture balance in terms of the student's gen-
der.

METHODS

This study uses a quasi-experimental design with a
2x2 factorial design. The instrument used is a standing
stock test. The data analysis technique used Two Way
Anova statistical analysis with the help of the statistical
application of IMB SPSS version 23.0. Significant level
(p<0.05). In this study, two independent variables and
dependent variables were used. The dependent variable
in this study is the balance of posture, while the inde-
pendent variables in this study are treatment and gen-
der. The treatment in this study was divided into two
types, namely, stretching ankle and self-massages. Gen-
der in this study is divided into two, namely male and
female.

Participants

The criteria for the subjects in this study were
based on undergraduate students of physical education
program study in even semesters, men and women aged
19-26 years, with the reason being active in the field of
sports using planters for physical activity.

Sampling Procedures

The sampling technique in this study used strati-
fied random sampling. Through this technique, the re-
searchers divided the population into two age levels,
namely 19-22 years and 23-26 years. A sampling at
each level was carried out randomly by taking 20 male
samples and 20 female samples so that a total sample of
40 students was obtained.

Materials and Apparatus

Before collecting instrument data standing stork
test, the subject was given treatment for ankle stretch-
ing in the male and female sex standing position by per-
forming an intervention to mobilize the stretching ankle
joint dorsiflexion pressing the toe using a wooden block
as a media tool with a height of 4 cm and a width of 25
cm for 45 seconds. Furthermore, self-massage tissue
relaxation therapy through a golf ball roll with a base
surface height of 2 cm, a length of 40 cm, in the middle
a hole with a diameter of 4 cm in a horizontal direction
along 30 cm to make it easier for the golf ball to roll for
45 seconds.

Procedure

The data collection instrument in this study used a
standing stork test to determine the ability to maintain
posture balance in a static position. Data collection us-
ing a standing stork test instrument to determine the
ability to maintain a balanced posture in a static posi-
tion (Kranti Panta, Watson Arulsingh, Joseph Oliver,
Mukesh Sinha, 2015). Steps to use the standing stroke
test are: standing relaxed on both feet, hands-on-hips,
lifting one leg to touch above the knee on the pedestal,
lifting the heel, and standing with toes as support
(Mackenzie, 2005). Divide the subject into two groups
at the time of measurement using each stopwatch in a
continuous motion position—recording of time in the
number of seconds.

Data Analysis

The research design used a 2x2 factorial to distin-
guish male and female sex categories in looking for
differences in stretching ankle and self-massage on the
plantar fascia in the balanced posture of the sexes using
the standing stork test. Data collection uses the normali-
ty prerequisite test to determine the feasibility of the
results of data analysis in the form of a normal distribu-
tion or not on the Kolmogorov - Smirnov test paramet-
ric statistics with a significance level of 0.05. Further-
more, this homogeneity test is used to determine wheth-
er it has the same variance to the sample population
using the Levene method or the F test with a significant
level of 0.05. In the statistical hypothesis test using two
-way ANOVA at a significance level of 0.05.
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RESULT

The following are the results of the average value
analysis after taking the instrument in the study.

Table 1. Results of research data analysis

Gender SD M;'E;:al
No Treatment Male  Tomale
1 Stretch ankle 17.44 16.94  6.22 17.19
2 Self massage 26.97 30.38  4.86 28.67
Marginal 2221 23.66
mean

Table 2. Two-way ANOVA statistical test results

No  Source Sum of Mean Sig
squares Square

1 Corrected 1377,1 3 459 14,6 ,000
model

2 Intercept 21044,6 1 21044,6 672 ,000

3 Genderanv 21,1 1 21,1 675 417

4 Faktor 1317,7 1 1317,7 42,1  ,000

5 Genderanv * 38,2 1 38,2 1,2 276
Faktor

6 Error 1126,6 36 31,2

7 Total 23548,5 40

8 Corrected 2503,8 40
Total

R. Squared = ,550 (Adjusted R Squared =,513)

Male ankle stretch has an average of 17.44 higher
than Female's 16.94. Furthermore, the average result for
male self-massage is 26.97, which is lower than female
self-massage of 30.38. stretching ankle for all genders
showed an average result of 17.19, lower than self-
massage of all genders of 28.67. Furthermore, data col-
lection using the prerequisite test of normality and ho-
mogeneity to test the statistical hypothesis using two-
way ANOVA. The results of the normality test used
Kolmogorov — Smirnov, the ankle stretching results
with a sig value of 0,103 > 0.05, while the results of
self-massage with a sig value of 0,200 >0.05, data
showed normally distributed population. The results of
the homogeneity using the Levene method showed a
value table with the value of sig. 0.087 > 0.05 so that
the population has a homogeneous variance.

Based on the prerequisite test, the results of the
two variables have data that are normally distributed
and homogeneous. Thus, this condition fulfills the as-
sumption to be continued in hypothesis testing using
two-way ANOVA statistical analysis. From the results
of hypothesis testing with Two-way ANOVA statistical
analysis, the results of data analysis are shown in table
2.

Ankle stretching, stretching ankle, self-massage of
the plantar fascia in the posture balance probability (p)
0.000 with a significant value of more than (p <0.05)
stating that there is a difference in the treatment that
occurs. Furthermore, the male and female gender cate-
gories have a probability (p) of 0.417 at a significant
value (p<0.05) that there is no difference in treatment.
Based on the adjusted R square, the result is 0.513, so it
can be concluded that in this study, the independent
variable has an effect of 51.3% on the dependent varia-
ble.

DISCUSSION

Based on the results of this study, it was stated that
there were differences in the treatment of stretching
ankle and self-massage on the plantar fascia on posture
balance. The ankle stretch is excellent in instability as
well as hip movement in functional balance. The
Stretch ankle affects the flexibility of the gastrocnemius
muscle to the plantar. This can be explained that the leg
muscle tissue is very closely related to every movement
activity that occurs in tension problems.

Furthermore, from the results of the study, there
was no gender difference. The problem of plantar tissue
stiffness can affect the physical quality of every human
life. The plantar fascia can occur in adults and even ath-
letes with plantar extremities. The causative factor is
excessive movement when standing, walking, running,
and jumping. In adults, there can be an increase in body
mass index, which affects the plantar mechanism. In
addition, the use of shoes that do not match the curve of
the surface of the foot affects the changes in the shape
of the ligaments. Therefore, it can be explained that the
problems in the plantar fascia do not differentiate be-
tween genders; this can be experienced by everyone.
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CONCLUSION

There is a difference between the stretching ankle
and plantar fascia self-massage on the balance of male
and female postures. However, there was no difference
between male and female gender categories in the
stretching ankle. And self-massage treatments. In addi-
tion, there are differences in stretching ankle and self-
massage in their treatment. In this case, based on the
relevant results in this study, it can be concluded that
stretching ankle and self-massage can be used in the
treatment of plantar fascia of all genders. The findings
in this study explain that stretching ankle and self-
massage provides relaxation of the plantar fascia tissue,
which affects the balance of posture of all sexes.
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