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Basketball players always engage in highly mobile physical activities that
need to be supported by normal foot anatomy. Most important parts
influencing musculoskeletal and biomechanics in the foot is the arch of the
foot. Flat foot, is one of the most common conditions encountered. It refers

to a medical condition where the arch of the foot becomes flat. Balance is
one of the most crucial coordination skills in basketball. Good dynamic
balance can be achieved if athletes have normal foot arches. If the normal
arch is lost, can lead to dynamic balance disturbances. This research method
uses a cross-sectional analytical observational design to examine the
relationship between flat foot and dynamic balance in basketball players. In
this study, 26 individuals participated as research subjects. Dynamic balance
measurements using the Y Balance Test (YBT). Arch of foot measurements
using the wet footprint test. Data analysis in this study using the Pearson
Correlation test. This research concludes that there is a significant
relationship between flat foot and dynamic balance in junior high school
basketball players in Denpasar. The findings of this study indicate a
statistically significant relationship, as evidenced by p-values of 0.045 and
0.003 (p <0.05).
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1. INTRODUCTION
Basketball is currently one of the most popular sports across all age groups, especially among young people.
This sport is highly engaging and can be played by anyone, from children to adults, and is open to both men and
women [1]. Basketball is widely popular, and almost every school, particularly Junior High Schools (JHS), offers
basketball as an extracurricular option. Various competitions held regularly serve as a platform for junior high
basketball players to showcase their potential and skills [2]. Basketball players always engage in highly mobile
physical activities during training and competitions. These physical activities need to be supported by normal foot
anatomy for optimal performance [1]. One of the most important parts influencing musculoskeletal and
biomechanics in the foot is the arch of the foot [3]. The foot arch functions to support the foot during movement and
weight bearing, provides strength and balance during walking, evenly distributes weight on the foot, and stores
energy during running [4]. Different heights of the foot arch, either higher or lower, lead to foot supination and
pronation, causing varying distribution of plantar pressure and thus affecting muscle strength of foot and ankle [5].
Flat foot, also known as fallen arches or pes planus, is one of the most common conditions encountered. It refers
to a medical condition where the arch of the foot becomes flat or low. The entire sole of the foot touches or nearly
touches the ground [1]. Traumatological and Orthopedic Books also explain that this foot shape abnormality is
caused by weakness of the supporting structures of the medial longitudinal arch, which consists of intrinsic foot
muscles, the plantar ligament, anterior and posterior tibialis tendons [6]. Biomechanical changes due to flat foot can
lead to balance disturbances, gait abnormalities, and the formation of deformities [7]. Flat foot are a common
chronic condition, with reported case found that 28% to 35% of children in early school experience flat foot, with
80% of them having a moderate degree [8]. Another study with total sample 54 high school basketball players in
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Denpasar, found that 23 people or 42.6% had flat foot [9]. A preliminary survey conducted by the author at 7 junior
high schools in Denpasar found that out of 128 basketball players, 31 people (24.2%) had bilateral flat foot, and 28
people (21.9%) had unilateral flat foot.

Balance is the ability to maintain the center of gravity relative to the base of support and is the result of the
neuromuscular system's work as a response to feedback from visual, vestibular, and somatosensory components
[10]. There are two types of balance: static balance and dynamic balance. Static balance is the ability to maintain
balance in fixed position and posture [11]. Meanwhile, dynamic balance is the ability to sustain and maintain body
position while in motion [12]. Research conducted on high school students found that out of 6,000 basketball
players, there was one injury per year, and more than 25% of players experienced injuries lasting more than one
week due to poor balance control [13]. Another study stated that ankle sprains are almost > 7 times more likely to
occur in basketball players due to poor balance [14]. Research by Nugroho & Nurulita stated that there is a
relationship between flat foot and dynamic balance (p < 0.05) with a value of r = -0.599. This value indicates that
the higher the degree of flat foot, the lower the dynamic balance [8]. A study by Nakhostin-Roohi showed that 50
teenage girls aged 14-17 years with flat foot had poor static and dynamic balance [15].

Balance is one of the most crucial coordination skills in sports, especially in basketball. The sudden and intense
changes in direction, coupled with physical contact among basketball players, heavily rely on dynamic balance.
Dynamic balance has a significant direct effect on jump shot ability, accounting for 51.9% [16]. Good balance
enables players to control their bodies, minimize errors, reduce the risk of falling when changing directions and
moving quickly on the court, and effectively implement technical skills [17]. Good dynamic balance can be
achieved if athletes have normal foot arches. If the normal arch has not yet appeared or is lost, walking patterns will
change. Gait analysis results in flat foot individuals show differences in step length due to compensatory plantar
flexor muscle activity, leading to missing walking phases [18]. Additionally, overpronation in flat foot causes the
ground reaction force (GRF) to shift medially during the stance phase [19]. Hyperpronation will place the muscles in
the knee and foot region work harder to maintaining the body position to stand stable. The constant pressure
experienced by the muscles due to prolonged abnormal posture and repetitive movements will causing muscle
imbalances [20].

2. METHOD

This research was conducted in 8 Junior High Schools located in the Denpasar area. It employed a cross-
sectional analytical observational design to examine the relationship between flat foot and dynamic balance in
basketball players. The inclusion criteria for the study were voluntary willingness to participate as research subjects
by signing informed consent, male, and aged 13-15 years old. Exclusion criteria included postoperative lower limb
surgery within the last year, acute lower limb injury, the use of foot orthoses or insoles, suffering from diseases
affecting the eyes or ears, and experiencing central or peripheral nervous system disorders. In this study, 26
individuals participated as research subjects. Dynamic balance measurements were conducted using the Y Balance
Test (YBT), assessed as a simple measurement tool using three directions: Anterior (A), Posteromedial (PM), and
Posterolateral (PL). The Y Balance Test with interrater test-retest reliability averaging across the three directions
had an intraclass correlation coefficient range of 0.85-0.93, indicating good reliability [21]. Arch of foot
measurements were conducted using the wet footprint test by wetting the sole of the foot with ink and then stepping
on a sheet of paper while standing. The Clarke’s angle formed by the degree arch was measured. If the measurement
result was < 31°, the subject was considered to have flat feet. The sensitivity value was 89.8% for assessing patients'
foot arches through Clarke’s Angle [22]. Data analysis in this study utilized computer data analysis applications
with bivariate analysis using the Pearson Correlation test.
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3. RESULTS AND DISCUSSION

Table 1. Subject Characteristic

N Min Mean Max SD
Age 26 13 14.08 15 0.891
Body Mass Index 26 18.65 20.57 22.83 1.560
Right Clarke’s Angle 26 0 13.54 30 7.875
Left Clarke’s Angle 26 0 13.04 27 6.428
Right Composite YBT 26 70.48 102.66 132.75 15.736
Left Composite YBT 26 73.96 101.68 126.13 14.741

Based on Table 1, the research subjects consisted of 26 students, with an average age of 14 years and an average
BMI of 20.57. The flat foot measured using Clarke’s angle indicated that the average Clarke’s angle on the right
foot was 13.54 and on the left foot was 13.04. The dynamic balance measured with the Y Balance Test (YBT)
yielded average composite scores of 102.66 for the right foot and 101.68 for the left foot.

The results of normality test and the correlation or relationship between flat foot and dynamic balance can be seen in
the following table.

Table 2. Normality Test Shapiro-Wilk

Sig. 2 Tailed
Right Clarke’s Angle 0.464
Left Clarke’s Angle 0.328
Right Composite YBT 0.702
Left Composite YBT 0.486

Based on Table 2, the results of the Shapiro-Wilk normality test on Clarke’s Angle and the Composite Y-
Balance Test value showed significant values > 0.05, indicating that the data from each variable were normally
distributed.

Subsequently, hypothesis testing was conducted using the Pearson Correlation test. The results of the hypothesis
test can be seen in the table below.

Table 3. Pearson Correlation Test

Sig. 2 Tailed Pearson Correlation
Correlation of Right Clarke's Angle
with Right Composite YBT 0.045 0.397
Correlation of Left Clarke's Angle 0.003 0567

with Left Composite YBT

The hypothesis test in Table 3, showed significant values of 0.045 and 0.003 (p-values < 0.05), meaning that HO
was rejected or there is a relationship between flat foot and dynamic balance in junior high school basketball players
in Denpasar. Furthermore, flat foot has a weak relationship on the right foot and a moderate relationship on the left
foot, with positive direction indicating that a smaller Clarke’s Angle (more severe flat foot) results in smaller
dynamic balance measurements with the YBT.

The research results showed a p-value of < 0.05, indicating a relationship between flat foot and dynamic balance.
This is consistent with the research by Antara et al, involving 101 samples aged 6-11 years, which obtained a
research result of p 0.00, indicating a relationship between flat foot and dynamic balance in students of State
Elementary School 4 Tonja Kota Denpasar [23]. Research conducted by Putri involving a population and sample
size of 40 elementary school students, both male and female, aged 7-9 years, showed a relationship between arch
curvature abnormalities and static and dynamic balance disorders, with a correlation test result of p 0.000 (>0.05)
[24]. Research conducted by Beata, involving a total population sample of 200 children aged 10-15 years, randomly
selected from elementary school children, significantly showed a relationship between morphological variables of
flat foot arches and postural stability in both static and dynamic conditions [25]. Speed and balance are prerequisites
for performing basic techniques in basketball. Considering that in basketball, each player must be able to attack
quickly and defend (return to the defensive area) quickly as well. Good balance can help athletes adjust their
walking style in difficult situations. The length and frequency of steps can directly affect a player's balance [26].

Flat foot conditions cause the intrinsic muscles to work harder, resulting in overuse to stabilize the arches due to
the loss of passive support from ligaments, leading to foot fatigue and pain [27]. Weakness in intrinsic foot muscles
as dynamic stabilizers of the medial longitudinal arch reduces their ability to absorb external pressure and leads to
postural instability. Pressure in the plantar area is centered on the second and third metatarsals compared to normal
feet during dynamic activities. Change in plantar pressure distribution, increasing the risk of injury. Non-anatomical
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foot alignment causes additional pressure on muscle spindles and the talocalcaneal joint, resulting in proprioceptive
disturbances in the foot [28]. Biomechanical theory of musculoskeletal foot components work together to support
the body during foot strike and push-off to absorb shock and prepare rigid levels. A wide flat foot without arches
causes the body's lever components to be stiff during walking and running processes, leading to balance
disturbances and quick fatigue. Children with normal feet are considered more stable because the pressure from
body weight is evenly distributed across the entire sole of the foot [29]. Dynamic balance capabilities can control the
body's overall center of gravity during exercise. In basketball, the difficulty of controlling balance when holding the
ball is much greater compared to everyday technical actions such as running and jumping. Good balance can help
athletes adjust their gait in difficult situations. Additionally, balance in basketball is equally important for both the
offensive and defensive teams [26]. So, intervention are needed to correct the condition of flat foot and improve the
dynamic balance. Strengthening exercises is usually given to correct flat foot and additional balance exercises are
given to improve the dynamic balance of basketball players.

4,  CONCLUSION

This research concludes that there is a significant relationship between flat foot and dynamic balance in junior
high school basketball players in Denpasar. The findings of this study indicate a statistically significant relationship
between flat foot and dynamic balance, as evidenced by p-values of 0.045 and 0.003 (p <0.05).
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