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Abstract

Background: Basketball is a high-intensity sport that requires frequent jJumping, rapid
changes in direction, and physical contact all of which increase the risk of ankle
injuries, especially among young athletes. Ankle sprains, ligament tears, and related
injuries are common and often recurring issues that can significantly affect players'
performance and career longevity. Objective: This study aimed to identify the risk
factors associated with ankle injuries among basketball players and to examine their
relationship with injury occurrence. Methods: A cross-sectional quantitative study was
conducted among 100 basketball players from four institutions: BKSP, CRP,
Jahangirnagar University, and Dhaka University. Data were collected using a structured
52-question questionnaire covering demographics, injury history, training habits,
footwear, playing surfaces, protective equipment, and warm-up routines. SPSS
software was used for statistical analysis, including Spearman’s correlation and Chi-
square tests. Results: The findings revealed that 35% of participants had a history of
ankle injuries, with sprains being the most common (22%). A statistically significant
correlation was found between ankle injuries and factors such as inadequate warm-up
(r=0.921, p <0.01), type of footwear (r = 0.555, p < 0.01), use of protective equipment
(r=0.482, p < 0.01), and history of previous injury (r = 0.511, p < 0.01). Moreover, a
significant negative correlation existed between playing experience (r = -0.465, p <
0.01) and daily playing hours (r = -0.562, p < 0.01) with the number of ankle injuries.
Chi-square analysis also supported these associations. However, factors such as playing
position, age, and playing surface did not show significant correlation with injury
frequency. Conclusion: Ankle injuries among basketball players are influenced by
multiple modifiable factors, including warm-up practices, footwear choices, use of
protective gear, and previous injury history. Proper training, preventive strategies, and
awareness programs are essential to reduce injury rates. The study highlights the urgent
need for structured injury prevention interventions tailored to local athletic

environments in Bangladesh.

Keywords:
Ankle injuries, Basketball, Risk factors, Warm-up, Protective equipment, Footwear,
Bangladesh, Cross-sectional study



CHAPTER: | INTRODUCTION

1.1 Background

Basketball is a globally popular team sport that involves two teams of five players each,
competing to score points by shooting a ball through the opponent's hoop, which is
mounted 10 feet high on a backboard at each end of a rectangular court (Sikka & D,
2022). The game was invented by Dr. James Naismith in 1891 as an indoor activity to
keep athletes fit during the winter months, using peach baskets as goals, which led to
the sport's name (Naismith, 2022). Basketball is characterized by its high-scoring nature
and complex rules, requiring players to possess a combination of physical attributes
such as strength, speed, endurance, and coordination, as well as technical and tactical
skills (Dako et al., 2024). The sport demands rapid acceleration and deceleration,
agility, and repetitive actions like squatting, jumping, and landing, which contribute to
common injury patterns, particularly in the lower extremities ("Basketball”, 2022).
Modern basketball also incorporates advanced analytics and technology, such as
wearable sensors for motion tracking and data mining techniques for tactical analysis,
to enhance player performance and predict game outcomes (Ren & Wang, 2021). The
sport's strategic complexity and the necessity for teamwork and individual skill make
it a dynamic and engaging game, both for participants and spectators worldwide (Sikka
& D, 2022).

Ankle injuries are a prevalent concern in basketball due to the sport's dynamic and
physically demanding nature, which involves frequent jumping, rapid direction
changes, and contact with other players. These movements increase the risk of
musculoskeletal injuries, particularly to the lower extremities, with ankle sprains being
the most common type of injury reported among basketball players (Akoh et al., 2019).
The high incidence of ankle injuries is attributed to several factors, including inadequate
warm-up routines, poor physical fitness, and the quality of playing surfaces, which can
exacerbate the risk of injury during high-intensity games (Liam, 2024). Additionally,
the repetitive stress placed on the ankles during prolonged play, as well as the
physiological demands of the sport, such as minutes per game and usage rate, contribute
to the likelihood and severity of these injuries (Tummala et al., 2023). Previous injuries,
particularly to the lower extremities, also increase the risk of subsequent ankle injuries,

highlighting the importance of proper rehabilitation and preventive measures (Cumps
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et al., 2007). Despite the common belief that shoe type might influence injury risk,
studies have shown that the type of basketball shoe worn does not significantly impact
the rate or severity of ankle injuries, suggesting that comfort and personal preference
should guide shoe selection (Tansey et al., 2023). Effective prevention strategies
include neuromuscular training, supportive footwear, and ensuring adequate recovery
time, which can help mitigate the risk of ankle injuries and improve long-term outcomes
for players (Akoh et al., 2019). Overall, understanding the multifaceted causes and risk
factors associated with ankle injuries in basketball is crucial for developing targeted
interventions to reduce their occurrence and impact on players' performance and career
longevity (Aksovi¢ et al., 2024).

Basketball is considered a high-risk sport for ankle injuries due to several intrinsic and
extrinsic factors that are more prevalent in this sport compared to others. The dynamic
nature of basketball, which involves frequent jumping, rapid changes in direction, and
high-intensity movements, significantly contributes to the risk of ankle injuries,
particularly sprains, which are the most common type of injury in the sport (Antoranz
et al., 2024). The incidence of ankle injuries in basketball is notably high, with studies
reporting rates of 3.85 to 5.34 injuries per 1000 game exposures, highlighting the sport's
inherent risk (McKay et al., 2001). Factors such as the number of games played,
minutes per game, and usage rate are associated with an increased risk of ankle injuries,
as they contribute to the physiological burden on players (Morikawa et al., 2023).
Additionally, previous injuries to the lower extremities, such as the hip, hamstring, or
quadriceps, further elevate the risk of sustaining ankle injuries (Tummala et al., 2023).
The mechanism of injury often involves landing on an opponent's foot, which is a
common occurrence in basketball due to the close physical proximity of players during
games (Cumps et al., 2007). Moreover, inadequate warm-up, poor physical fitness, and
improper footwear, such as shoes with air cells, have been identified as risk factors that
exacerbate the likelihood of ankle injuries (Liam, 2024). The high incidence of ankle
injuries in basketball is also influenced by the sport's popularity and the large number
of participants, which increases the overall exposure to injury risk (Molinas et al.,
2018). Preventive strategies, including neuromuscular training, proper warm-up
routines, and the use of supportive footwear, are essential to mitigate these risks and
reduce the incidence of ankle injuries in basketball players (Liam, 2024). Overall, the

combination of high-intensity play, frequent physical contact, and specific



biomechanical demands makes basketball a sport with a particularly high risk for ankle
injuries.

Ankle injuries are a prevalent concern for basketball players, both in the short and long
term, impacting their performance and career longevity. In the short term, ankle
injuries, particularly sprains, are the most common type of injury, accounting for a
significant portion of game absences. For instance, in the NBA, ankle injuries occur at
a rate of 4.06 to 5.34 per 1000 game exposures, with sprains being the predominant
type, leading to absences ranging from 2 to 10 games (Tummala et al., 2023). The
immediate impact of these injuries includes pain, swelling, and reduced mobility, which
necessitate rest and rehabilitation to prevent further damage (Moore et al., 2021).
Rehabilitation strategies such as neuromuscular training and protective measures like
supportive footwear are crucial for recovery and prevention of recurrence ("Analysis of
the Causes and Rehabilitation of Ankle Injuries in Basketball Players by Sports
Rehabilitation in the Context of Sports-Medicine Integration”, 2023). In the long term,
the consequences of ankle injuries can be more severe, particularly if not managed
properly. Chronic ankle instability is a common outcome, leading to repeated sprains
and potentially more severe injuries like Achilles tendon ruptures, which have a high
rate of failed return to play (Gross et al., 2019). The risk factors for these injuries
include high minutes per game, usage rate, and a history of previous lower extremity
injuries, which can exacerbate the severity and prolong recovery time (Morikawa et al.,
2023). Moreover, the incidence of ankle injuries is higher in professional players
compared to amateurs, indicating that the level of play and physical demands
significantly influence injury rates (Molinas et al., 2018). Gender differences also play
a role, with male players more prone to ankle injuries, while females are more

susceptible to knee injuries (Molinas et al., 2018).

Ankle injuries are the most prevalent type of injury among basketball players,
significantly impacting their performance and recovery. The most common ankle
injuries include sprains, particularly lateral ligament complex tears, which account for
a substantial portion of injuries sustained during play (Moore et al., 2021). Other
notable injuries are high ankle sprains, deltoid ligament tears, and Achilles’ tendon
pathologies (Tummala et al., 2018). Factors contributing to these injuries include the
physical demands of the sport, such as rapid direction changes and jumps, as well as

risk factors like inadequate neuromuscular control and specific foot alignments (Akoh
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etal., 2019). Effective management and prevention strategies, including neuromuscular

training and proper footwear, are essential to mitigate these injuries (Akoh et al., 2019).

Ankle injuries in basketball are influenced by several risk factors, including previous
injury history, physical conditioning, and environmental conditions. Studies indicate
that players with a prior history of ankle injuries are significantly more likely to sustain
further injuries, with odds ratios suggesting nearly fivefold increased risk (McKay et
al., 2001). Additionally, factors such as inadequate warm-up, poor physical fitness, and
high sports load contribute to injury susceptibility (Liam, 2024). The incidence of ankle
injuries is notably high, with rates reported at approximately 4.06 per 1000 game-
exposures in professional settings (Tummala et al., 2023) and 3.85 per 1000
participations in recreational play (McKay et al., 2001). Other contributing elements
include the type of footwear, with shoes featuring air cells linked to higher injury rates
(McKay et al., 2001), and the physiological burden from increased minutes per game
and usage rates (Tummala et al., 2023). Effective prevention strategies emphasize
neuromuscular training, proper warm-up routines, and awareness of injury risks (Akoh
etal., 2019).

Ankle injuries are highly prevalent among basketball players across various levels, with
the incidence increasing from amateur to professional levels. In professional basketball,
ankle sprains account for over 20% of all injuries, leading to significant game absences,
with a reported incidence of 4.06 injuries per 1000 game-exposures (Molinas et al.,
2018). In contrast, amateur players experience ankle injuries at rates ranging from
18.3% to 52% of all basketball-related injuries, with male players being more affected
(Molinas et al., 2018). The most common type of ankle injury across all levels is the
sprain, influenced by factors such as game frequency, previous injuries, and inadequate
preparation (Moore et al., 2021). Overall, the rising participation in basketball
correlates with an increase in ankle injuries, highlighting the need for effective

prevention and rehabilitation strategies (Akoh et al., 2019).

Existing research on ankle injuries in basketball reveals several gaps that warrant
further investigation. While studies have identified high injury rates, particularly ankle
sprains, and associated risk factors such as previous injuries and inadequate warm-up
practices, there is a lack of comprehensive data on the long-term effects of these injuries
on athletes' performance and quality of life (McKay et al., 2001). Additionally, the



influence of footwear and playing surfaces on injury rates remains underexplored,
despite evidence suggesting that certain shoe designs may increase injury risk (McKay
et al., 2001). Furthermore, while rehabilitation methods have been assessed, there is
insufficient research on the effectiveness of integrated rehabilitation programs that
combine physical and medical approaches (*Analysis of the Causes and Rehabilitation
of Ankle Injuries in Basketball Players by Sports Rehabilitation in the Context of
Sports-Medicine Integration”, 2023). Lastly, the gender differences in injury
prevalence and types, particularly the higher incidence of knee injuries among female
players, require more focused studies to develop tailored prevention strategies (Cumps
et al., 2007).

Identifying and understanding the risk factors of ankle injuries in basketball is crucial
due to the high prevalence and significant impact of these injuries on players'
performance and career longevity. Ankle injuries are among the most common and
severe injuries in basketball, accounting for a substantial portion of time lost due to
injury, as evidenced by studies in both professional and recreational settings (Tummala
et al., 2023). The incidence of ankle injuries in professional basketball players is
notably high, with factors such as minutes per game, usage rate, and previous lower
extremity injuries significantly increasing the risk and severity of these injuries
(Tummala et al., 2023). Additionally, intrinsic factors like previous ankle sprains,
dominant leg, and extrinsic factors such as type of footwear and player position have
been identified as significant risk factors (Moré-Pacheco et al., 2019). The mechanism
of injury often involves landing on an opponent's foot, which is a common scenario in
basketball due to the nature of the sport (Cumps et al., 2007). Understanding these risk
factors is essential for developing effective prevention strategies, such as
neuromuscular training, supportive footwear, and adequate recovery protocols, which
can help reduce the incidence and severity of ankle injuries (Akoh et al., 2019). By
addressing these risk factors, coaches and medical professionals can implement
targeted interventions to protect athletes, thereby improving their performance and

extending their careers in basketball (Liam, 2024).



1.2 Rationale

Ankle injuries are among the most common musculoskeletal injuries experienced by
basketball players at all levels of play. The sport demands rapid changes in direction,
frequent jumping and landing, and high levels of physical contact, all of which place
significant stress on the lower extremities particularly the ankles. Despite the
prevalence of ankle injuries, many athletes, coaches, and sports professionals may lack
a comprehensive understanding of the various factors that contribute to these injuries.

This study is important because identifying and understanding the factors responsible
for ankle injuries in basketball can lead to more effective prevention strategies, training
modifications, and rehabilitation protocols. Such factors may include poor
biomechanics, inadequate warm-up routines, previous injury history, lack of proper
footwear, playing surface conditions, fatigue, and insufficient strength or stability in

the ankle joint.

By investigating these factors, this research aims to provide evidence-based insights
that can inform athletic training practices and contribute to the overall health,
performance, and longevity of basketball players. Additionally, the findings of this
study can be useful for coaches, sports medicine professionals, and policymakers who
design training programs or implement injury prevention measures. Ultimately, the
study seeks to reduce the incidence and severity of ankle injuries in basketball, promote
safer sports participation, and enhance athletic performance through informed, data-

driven recommendations.



1.3 Research Question

What are the risk factors of ankle injuries among basketball players?

1.4 Aim
To explore the risk factors of ankle injuries among basketball players.

1.5 Objectives
1.5.1 General objective
To identify common risk factors of ankle injuries among basketball players.

1.5.2 Specific objectives

e To explore demographic factors (e.g., age, sex, level of play) that may
influence susceptibility to ankle injuries in basketball players.

e To identify the most common intrinsic and extrinsic risk factors (e.g.,
previous injuries, playing position, type of footwear, playing surface)
that contribute to ankle injuries in basketball players.

e To know the determinants of warm-up routines on the risk of ankle
injuries.

e To assess the impact of game time on the occurrence of ankle injuries.

e To determine the effectiveness of preventive equipment in reducing the

risk of ankle injuries.



1.6 List of Variables

Conceptual Framework

Independent variable Dependent variable

Age

Gender

Previous history of ankle injuries

Type of footwear Factors responsible for

ankle injuries among
— basketball players

Playing surface

Warm up and stretching routines

Use of protective equipment




1.7 Operational definition
Ankle Injuries

Ankle injuries refer to any damage or harm to the structures of the ankle joint, which
include bones, ligaments, tendons, and muscles. These injuries are common in sports
like basketball, where athletes frequently jump, land, change direction, and make quick

movements.

Basketball

Basketball is a high-intensity team sport played between two teams of five players each.
The main objective of the game is to score points by shooting a ball through the
opponent’s hoop or basket, which is mounted 10 feet high on a backboard at each end
of the court. The team with the most points at the end of the game wins. Basketball
involves a variety of physical movements such as running, jumping, passing, dribbling,
and quick directional changes. Because of these actions, the sport requires a

combination of speed, agility, strength, coordination, and endurance.



CHAPTER: Il LITERATURE REVIEW

Ankle injuries are the most prevalent type of injury sustained by basketball players,
with ankle sprains being the most common among them. These sprains often involve
the lateral ligament complex, particularly the anterior talofibular ligament (ATFL), and
are frequently caused by landing on an opponent's foot or sudden changes in direction
during play (Moore et al., 2021). In addition to sprains, other common ankle injuries in
basketball include syndesmotic sprains, Achilles’ tendon injuries, and fractures such as
the Jones fracture (Zellers & Silbernagel, 2019). The incidence of ankle injuries is
notably high in professional settings, with studies reporting rates of 4.06 injuries per
1000 game-exposures in the NBA (Tummala et al., 2023). Risk factors for these injuries
include longer playing schedules, previous lower extremity injuries, and inadequate
neuromuscular control (Akoh et al., 2019). The prevalence of ankle injuries is also
significant in collegiate and high school basketball, with a high recurrence rate,
particularly among players who have experienced previous sprains (Nakayama et al.,
2020). Rehabilitation and prevention strategies are crucial, focusing on neuromuscular
training, proper footwear, and adequate recovery to mitigate the risk of recurrence and
ensure a safe return to play (Gross et al., 2019). Despite the high incidence of ankle
injuries, they are often treated conservatively, with most cases resulting in a time loss
of less than seven days (Tummala et al., 2018). Overall, the management of ankle
injuries in basketball requires a comprehensive approach that includes prevention,
immediate treatment, and rehabilitation to address both acute and chronic conditions

effectively.

The intensity and frequency of basketball training significantly contribute to the risk of
ankle injuries, primarily due to the high physical demands and repetitive stress placed
on the lower limbs. Basketball involves frequent jumping, rapid changes in direction,
and sudden accelerations and decelerations, which can lead to fatigue and increase the
likelihood of injuries, particularly to the ankle and knee joints (Antoranz et al., 2024).
Ankle sprains are the most common injury in basketball, with risk factors including
longer training schedules, inadequate neuromuscular control, and specific foot
alignments (Akoh et al., 2019). The incidence of ankle injuries is notably high, with
professional players experiencing a rate of 4.06 injuries per 1000 game-exposures, and

these injuries often result in significant time loss from games (Tummala et al., 2023).
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Training load is directly related to injury risk, as excessive or poorly managed training
can lead to overuse injuries, highlighting the importance of balancing training intensity
and recovery (Chan et al., 2024). The frequency of ankle injuries is also influenced by
factors such as inadequate preparation and poor safety awareness during training and
competition (Hu, 2017). Therefore, managing training intensity and frequency,
alongside preventive strategies, is crucial in mitigating the risk of ankle injuries in

basketball players.

The type of playing surface significantly influences the occurrence of ankle injuries,
with various surfaces presenting different risks due to their unique physical properties.
Acrtificial surfaces, such as artificial turf, have been associated with higher rates of foot
and ankle injuries compared to natural grass. This is attributed to the higher frictional
coefficients of artificial turf, which can increase the likelihood of non-contact injuries
by affecting the cleat-surface interaction and player biomechanics ("Playing Surface
and Injury Risk: Artificial Turf Vs. Natural Grass", 2023). Studies have shown that
while advancements in artificial turf technology have reduced injury rates to levels
closer to those on natural grass, foot and ankle injuries remain more prevalent on these
surfaces (Ryann et al., 2023). The increased friction on artificial surfaces can lead to
higher peak inversion velocities and internal rotation moments during movements such
as sidestep cutting, which are risk factors for ankle sprains (Bocanegra & Fong, 2021).
In contrast, wooden courts, often used in indoor sports like basketball, can result in
greater impact forces at the toes and medial forefoot, potentially affecting foot loading
and discomfort, although they do not necessarily increase perceived discomfort at the
ankle (Kong et al., 2018). The variability in injury risk across different surfaces
underscores the importance of considering surface-specific characteristics, such as
friction and compliance, in injury prevention strategies. Moreover, the interaction
between footwear and surface type is crucial, as improper cleat selection can exacerbate
the risk of injury on high-friction surfaces (O’Connor & James, 2013). Overall, while
artificial surfaces offer economic and functional benefits, they pose a higher risk for
ankle injuries, necessitating careful consideration of surface conditions and footwear to

mitigate these risks (Dragoo & Braun, 2010).

Footwear design and quality play a significant role in influencing the likelihood of ankle
injuries among basketball players, although the impact varies depending on specific

shoe features and player preferences. High-top shoes are traditionally believed to offer
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better ankle support and reduce the risk of sprains by limiting ankle movement;
however, studies have shown mixed results regarding their effectiveness. For instance,
one study found no significant difference in ankle injury rates between high-top and
low-top shoes among professional basketball players, suggesting that shoe type may
not significantly impact injury risk or recovery outcomes (Tansey et al., 2023).
Additionally, shoe modifications such as cushioning, midsole hardness, and collar
height can influence lower limb biomechanics, with softer midsoles providing better
impact attenuation and high collars improving ankle stability during dynamic
movements like jumping and cutting (Lam et al., 2019). The use of ankle braces with
low-cut shoes has also been shown to reduce inversion, suggesting a potential benefit
in injury prevention (Commons & Low, 2015). Furthermore, the prevalence of ankle
injuries in basketball is high, with sprains being the most common, and factors such as
previous injuries, game exposure, and player workload contributing to injury risk
(Molinas et al., 2018).

Ankle injuries in basketball are significantly influenced by various biomechanical
factors associated with common movements such as landing, cutting, and jumping.
Limited ankle dorsiflexion is a critical factor that alters lower extremity biomechanics
during landing, leading to increased hip extension, knee external rotation, and
patellofemoral joint contact force, which collectively heighten the risk of ankle injuries
(Chen, 2024). The dynamic nature of basketball, characterized by high-intensity
movements like pivoting and cutting, places substantial biomechanical stress on the
lower limbs, increasing the risk of injuries to the ankle, knee, and hip joints (Wang,
2024). Specifically, landing mechanics are crucial, as landing on an opponent's foot is
a major cause of ankle sprains, which are the most common acute injuries in basketball
(Cumps et al., 2007). The incidence of ankle injuries is notably high in professional
settings, with sprains accounting for over 20% of injuries, and these injuries often occur
during both games and practice sessions (Molinas et al., 2018). Additionally, factors
such as minutes per game, usage rate, and previous lower extremity injuries, including
those to the hip, hamstring, or quadriceps, are associated with an increased risk of ankle
injuries and longer recovery times (Tummala et al., 2023). Effective injury prevention
strategies include neuromuscular training, supportive footwear, and adequate recovery,
which are essential to mitigate the risk of ankle injuries (Akoh et al., 2019).

Furthermore, fatigue exacerbates joint loading and reduces muscle efficiency,
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increasing the risk of injury during high-impact movements like jumping (Wang, 2024).
Rehabilitation programs that integrate sports medicine and focus on personalized,
three-dimensional approaches have shown promise in improving recovery outcomes
and reducing recurrence rates of ankle injuries ("Analysis of the Causes and
Rehabilitation of Ankle Injuries in Basketball Players by Sports Rehabilitation in the
Context of Sports-Medicine Integration™, 2023).

Basketball players are predisposed to ankle injuries due to a combination of anatomical,
physiological, and situational risk factors. A history of previous ankle injuries
significantly increases the likelihood of future sprains, with players who have sustained
prior ankle injuries being almost five times more likely to experience another injury
(McKay et al., 2001). Ligament laxity, particularly in the lateral ankle ligaments, is
another intrinsic risk factor that contributes to both acute and recurrent ankle sprains
(Shahi et al., 2016). Additionally, inadequate neuromuscular control and cavovarus foot
alignment have been identified as contributing factors to ankle injuries in basketball
players (Akoh et al., 2019). Physiological factors such as greater height and increased
minutes per game (MPG) also correlate with a higher risk of ankle injuries, as these
factors increase the physiological burden on players (Tummala et al., 2023). The type
of footwear, specifically shoes with air cells in the heel, has been associated with a
higher incidence of ankle injuries, as they may not provide adequate support during
high-impact activities like landing (McKay et al., 2001). Furthermore, the player's
position on the court can influence injury risk, with certain positions like small forward
being more susceptible due to the demands of the role (Moré-Pacheco et al., 2019). The
mechanism of injury often involves landing on an opponent's foot, which is a common
cause of ankle sprains in basketball (Cumps et al., 2007). Preventive measures such as
proper stretching, wearing supportive footwear, and engaging in neuromuscular
training can help mitigate these risks (McKay et al., 2001). Overall, a multifaceted
approach that considers both intrinsic and extrinsic factors is essential for reducing the

incidence of ankle injuries among basketball players.

Player position in basketball significantly influences the risk and type of ankle injuries
experienced by athletes, primarily due to the distinct physical and biomechanical
demands associated with each position. Guards, forwards, and centers exhibit different
physical characteristics and movement patterns, which contribute to varying injury

risks. Guards, typically smaller and quicker, engage in more rapid directional changes
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and accelerations, increasing their susceptibility to ankle sprains due to the high lateral
demands of their position (Svilar et al., 2018). Forwards, who often balance between
agility and physicality, face a moderate risk of ankle injuries, as they are involved in
both perimeter and post-play, requiring frequent jumping and landing, which are
common mechanisms for ankle sprains (Cengizel & Cengizel, 2022). The
biomechanical analysis of lower extremity movements in basketball highlights that
abnormal movement strategies during jumping, landing, and cutting can lead to various
lower extremity injuries, including those to the ankle (Taylor et al., 2019). Furthermore,
the incidence of ankle injuries is notably higher during competition than training,
emphasizing the role of game intensity and the physical demands placed on players
during matches (Moreno-Pérez et al., 2021). Despite these differences, the most
prevalent ankle injury across all positions is the sprain, which accounts for a significant
portion of time-loss injuries in professional basketball (Molinas et al., 2018). Overall,
understanding these positional differences is crucial for developing targeted injury
prevention and rehabilitation strategies tailored to the specific demands of each playing
position.

Fatigue and overuse significantly impact ankle injury rates during competitive
basketball seasons, as evidenced by multiple studies. Ankle sprains are the most
common injury in basketball, accounting for a substantial portion of injuries across
various levels of play, from amateur to professional leagues (Akoh et al., 2019). The
incidence of ankle injuries is notably high in professional settings, such as the NBA,
where factors like minutes per game (MPG) and usage rate are associated with
increased injury risk and time loss (Morikawa et al., 2023). These factors contribute to
the physiological burden on players, exacerbating the likelihood of injuries. Overuse
injuries, which are prevalent in basketball, often go underreported when using
traditional time-loss methods, as demonstrated by the higher detection rates using the
OSTRC Overuse Injury Questionnaire (Weiss et al., 2017). The prevalence of overuse
injuries, including those affecting the ankle, is significant, with a reported rate of 6.4
per 1,000 hours of athlete exposure (Weiss et al., 2017). Fatigue from extended play
and inadequate recovery periods further increase the risk of ankle injuries, as players
often continue to participate despite minor injuries, leading to more severe conditions
(Akoh et al., 2019). Additionally, the repetitive nature of basketball, involving frequent

jumping and landing, contributes to the high incidence of ankle sprains, particularly

14



when players land on an opponent's foot (Cumps et al., 2007). The impact of fatigue is
also evident in the increased injury rates during practice sessions, which account for a
significant portion of injuries, highlighting the need for effective injury prevention
strategies that address both acute and overuse injuries (Molinas et al., 2018). Overall,
the interplay between fatigue, overuse, and the physical demands of basketball
underscores the importance of comprehensive injury prevention programs that
incorporate adequate rest, neuromuscular training, and proper load management to

mitigate the risk of ankle injuries during competitive seasons (Akoh et al., 2019).

Preventive strategies for reducing the risk of ankle injuries in basketball include taping,
bracing, and strength training, each demonstrating varying degrees of effectiveness.
Taping and bracing are widely used prophylactic measures that have been shown to
significantly reduce the incidence of ankle sprains, particularly in athletes with a history
of previous sprains. Studies indicate that braces, especially semi-rigid ones, are more
effective than taping in preventing both initial and recurrent ankle sprains, without
adversely affecting athletic performance (Zwiers et al., 2016). The use of high-top shoes
and balance board training also contributes to reducing injury risk by enhancing
proprioception and ankle strength (Thacker et al., 2002). Conditioning programs
focusing on agility, balance, and flexibility are recommended as they decrease the
likelihood of injuries (Thacker et al., 2002). Additionally, proprioceptive training has
been shown to lower the incidence of ankle sprains in athletes with recurrent injuries to
levels comparable to those without any history of sprains (Kaplan, 2011). While taping
is effective, it is more costly compared to bracing, which offers a more economical
option for long-term use (Olmsted et al., 2004). The combination of external supports
like braces with neuromuscular training is suggested to achieve optimal preventive

outcomes (Verhagen & Bay, 2010).

The psychological burden associated with high minutes per game and usage rates in
professional settings, such as the NBA, has been linked to increased injury risk and
time loss, suggesting that mental fatigue and stress from high performance demands
may contribute to physical injuries (Tummala et al., 2023). These findings underscore
the importance of addressing psychological factors in injury prevention strategies, as
they play a crucial role in the occurrence and recurrence of ankle injuries in basketball
players. Integrating psychological support and stress management into training

programs could potentially mitigate these risks and enhance player safety and
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performance (“Analysis of the Causes and Rehabilitation of Ankle Injuries in
Basketball Players by Sports Rehabilitation in the Context of Sports-Medicine
Integration”, 2023).

The level of competition in basketball, ranging from amateur to professional,
significantly influences the prevalence and severity of ankle injuries. Professional
players, such as those in the NBA, experience a higher incidence of ankle injuries
compared to other levels, with a rate of 4.06 injuries per 1000 game-exposures,
primarily due to the increased physiological demands and higher intensity of play
(Tummala et al., 2023). In contrast, collegiate players also face a high prevalence of
ankle injuries, but these are often less severe, with most resulting in a time loss of less
than seven days and being treated conservatively (Tummala et al., 2018). Amateur
players, while still susceptible to ankle injuries, do not show significant differences in
injury incidence compared to professional players, although the severity and recovery
time can vary (Conde et al., 2021). The nature of the competition also plays a role;
professional players often face more contact-related injuries during games, whereas
amateur players might experience a mix of contact and non-contact injuries during both
training and competition (Moreno-Pérez et al., 2021).Preventive measures and
rehabilitation strategies are crucial across all levels, but the intensity and frequency of
professional play necessitate more rigorous and targeted interventions to mitigate the
risk and impact of ankle injuries (Cumps et al., 2007). Overall, while ankle injuries are
prevalent across all levels of basketball, the severity and management strategies differ,
highlighting the need for tailored prevention programs based on the level of competition
(Bagehorn et al., 2024).

Warm-up and cool-down routines play a crucial role in the prevention of ankle injuries
among basketball players by enhancing range of motion, balance, and neuromuscular
performance. Studies have shown that specific warm-up routines, such as the combined
warm-up involving single-leg stance and stretching exercises, significantly improve
ankle dorsiflexion range of motion (ROM) and center of pressure displacement, which
are critical for injury prevention in basketball players (Padua et al., 2019).
Neuromuscular warm-ups, which include balance and proprioceptive exercises, have
been found to reduce the incidence of lower extremity injuries, including ankle injuries,
by improving joint position sense and postural control (Davis et al., 2021). The SHRed

Injuries Basketball program, a neuromuscular training warm-up, demonstrated a 36%
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reduction in ankle and knee injury rates among youth basketball players, highlighting
the effectiveness of structured warm-up programs in injury prevention (Emery et al.,
2021). Additionally, the use of foam rollers during warm-up has been shown to enhance
ankle mobility and lower limb stability, further supporting the role of warm-up routines
in reducing injury risk (Parra-Casado et al., 2024). Despite the clear benefits, challenges
such as limited time, space, and knowledge about effective warm-up exercises persist
among coaches and players, indicating a need for better education and implementation
of evidence-based warm-up protocols (Munoz-Plaza et al., 2021).
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CHAPTER: 11l METHODOLOGY

3.1 Study design

This study aimed to find out the factors responsible for ankle injuries among young
basketball players at BKSP, CRP, Jahangirnagar University, Dhaka University. For this
reason, a quantitative research model in the form of a cross-sectional design is used.
Cross-sectional studies are chosen because they allow for the identification of a specific
population at a certain moment in time. The cross-sectional research makes it simple to
compare the outcomes of people of diverse ages, genders, and ethnicities. On the other
hand, the quantitative research approach collects data objectively by using a large
number of participants. The data is then converted to numbers for statistical analysis to

make conclusions.
3.2 Study site

As this is a survey on factors responsible for ankle injuries among young basketball
players at BKSP, CRP, Jahangirnagar University, Dhaka University, so study site was
in BKSP, CRP, Jahangirnagar University, Dhaka University var. Samples were selected

according to the inclusion criteria.
3.3 Study population

Populations were the basketball players of BKSP, CRP, Jahangirnagar University,
Dhaka University of this study. A population is a well-defined group or class of
individuals, things, or events that are the subject of the study. According to the
investigator's defined criteria, the population shares a particular set of traits. A review
of the literature and the objectives of the study are used to identify the study population's
criteria. As the study's assumptions and theoretical foundation developed, selection

criteria were progressively developed.
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3.4 Sampling procedure

The sample size has been calculated as the estimation of sampling scientifically and
had been selected as the standard number of the sample as a calculation guide. (Depends

on inclusion & exclusion criteria).

Mathematical tools:

e n=required sample size
e Z =Z-value for 95% confidence level (1.96)
e P =estimated proportion (0.5, as the proportion is unknown)
e E =margin of error (0.05)
Here,

_Z2XPx(1-P)

n £2

_ (1.96)? x 0.5(1 - 0.5)
B (0.05)2

_ 3.8416 % 0.25
©0.0025

_0.9604
~0.0025

= 384.16

3.4.1 Sample Size

So, the researcher aimed to focus his study by 384 samples following the calculation
above initially. But as the study was done as a part of fourth professional academic
research project and there were some limitations, so the researcher had to limit with
100 basketball players as sample.

There is no simple method for determining the ideal sample size because it is primarily
dependent on the research being conducted and the researcher's understanding of the
features of the relevant population. Because basketball players compete in a variety of
national and international events throughout the year, samples were chosen using the
convenience sampling approach, which selects individuals based on ease of study, cost,

and speed.
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3.4.2 Sampling technique

The convenience sampling method was used to choose the sample for this study. A
convenience sample was a collection of people who (conveniently) meet the criteria for

the study.

3.4.3 Inclusion criteria

* Only regular basketball players are selected.

* All ages of player are including.

* People who are regularly playing in CRP, JU, BKSP, DU.

* People who are willing to participate in this study.

3.4.4 Exclusion criteria
» Wheelchair basketball players will be excluded.
* People who are irregular will be excluded.

* People who will be not willing to participate in this study.
3.5. Data collection

One of the most important aspects of research is gathering data. The methods, materials
used, duration, and technique of data collecting are all included in this study's data

gathering.

3.5.1 Method of data collection

A systematic questionnaire with closed-ended questions was used to gather data. A
questionnaire was employed since it remains a very effective and widely utilized
method of gathering data in the medical field. The study's other goal was to determine
the risk factors for ankle injuries among BKSP, CRP, DU, and JU basketball players.
Therefore, questionnaires are the most effective way to identify these issues. A
structured questionnaire's strength is its capacity to gather clear, easily counted
responses, which produces quantitative data for study. A structured questionnaire is

therefore the best method for gathering data.
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3.5.2 Materials used for the research project
Consent form, questionnaire, pencil and eraser, pen, file, notebook, page, Laptop, SPSS

(Statistical Package for the Social Sciences) software to analyze data.

3.5.3 Questionnaire

A questionnaire in English was utilized to collect data. The basketball players from
BKSP, CRP, JU, and DU served as the study's samples. The questionnaire consisted of
progressively constructed, closed-ended questions. There were fifty-four questions in
the questionnaire. The questionnaire was designed to follow the trend found in the field
data. In order to determine and accomplish the study's goals, it was attempted to gather
a variety of data regarding basketball players' ankle injuries. These questions cover
things like age, gender, basketball play specialization, injuries, their kind and severity,
the kind of treatment received, risk factors, field requirements, and a basketball player's
physical condition.

3.5.4 Duration of data collection

Data was collected within 4 weeks and the duration was February 2025. Data was
collected carefully and maintain the confidentiality of the data. Each participant
provided particular time to collect data. In general, each questionnaire took

approximately 15-20 minutes to complete.

3.5.5 Procedure of data collection

Although there are a number of methods for gathering data, completing the

questionnaire in front of the researcher made it simple and trustworthy.

3.6 Data analysis

Quantitative data was the survey's outcome. Bar graphs were used to represent the
gathered data. A great deal of data was gathered through this survey. All of these
findings provided a fundamental understanding of the causes of ankle injuries in
basketball players. Descriptive statistics and percentage calculations were used to
present the findings. The practice of methodically organizing and presenting data in
order to find ideas is called data analysis. Determining the significance of the gathered

data is the goal of data analysis.
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The study employed descriptive statistics. Generally speaking, survey techniques are
frequently used with descriptive statistics. The most often used descriptive tools,
however, are the frequency polygon, bar graph, histogram, pie chart, and measures of
central tendency and dispersion. Usually, nominal and ordinal data are presented using
bar graphs. It displays the data as a sequence of vertical rectangles, each of which shows

the total number of scores in a certain category.

3.7 Ethical consideration

e Researcher will follow the Institutional Review Board (IRB) guideline.

e Researcher will follow the WHO guideline.

e Researcher will follow the Bangladesh Research Council (BMRC) guideline.

e Strictly maintain the confidentiality.

e Informed consent will be taken.

e All participants will be informed about aim, objectives of the study prior to
participation.

e Participants right and privileges will be ensured.

e No harmful act will be taken and the participants can withdraw themselves at

any time.
3.8 Informed Consent

Consent from the participants must be obtained prior to conducting research with the
respondents. Consent forms were provided to interested participants in this study, and
the subjects were verbally briefed on the aim of the study and the consent forms. They
were informed that they might opt out at any moment and that participation is entirely
voluntary. Additionally, they were informed that confidentiality was upheld.
Information may have been published in any writing or presentation, but it was not
identified. Although the study's findings might not directly affect them, the
physiotherapy population may benefit from it in the future. The study would not
humiliate them. At any time, the researcher was available to answer any additional

questions in regard to the study.
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CHAPTER: IV RESULT

4.1 Socio-demographic information

4.1.1 Age of the participants

A total of 100 basketball players were enrolled in the study from Jahangirnagar
University, BKSP, Dhaka University, and CRP. The study includes participants ages
19 years (1%, n=1), 20 years (4%, n=4), 21 years (5%, n=5), 22 years (17%, n=17), 23
years (16%, n=16), 24 years (8%, n=8), 25 years (24%, n=24), 26 years (12%, n=12),
27 years (2%, n=2), 28 years (2%, n=2), 29 years (1%, n=1), 30 years (3%, n=3), 31
years (2%, n=2), 32 years (1%, n=1), and 33 years (2%, n=2). Figure 1 illustrates the
ages of all participants.
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Figure 1: Age of the participants.
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4.1.2 Gender of the participants

Among 100 basketball players, male basketball players are the dominating in this study.
Male basketball players were 96% (n=90), female basketball players were 4% (n=4).

Figure 2 indicates the gender of the participants.
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Figure 2: Gender of the participants.
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4.1.3 Marital status

Of the 100 basketball players surveyed, 87% (n=87) were unmarried, while 13% (n=13)

were married. Figure 3 illustrates the marital status.
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Figure 3: Marital status.
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4.1.4 Level of education

Among 100 participants of basketball players, higher secondary level was 2% (n=2),
under graduate participants were 72 % (n=72), graduated participants were 26% (n=26).
Figure 3 demonstrates educational status.
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Figure 4: Educational status.
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4.1.5 Living area

The living area of basketball players is shown in Figure 4, and out of 100 participants,

93% (n=93) lived in a semi-urban area, while only 7% (n=7) lived in an urban area.
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Figure 5: Living area.
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4.1.6 Level of play

Out of 100 basketball players, 23% (n=23) were from Jahangirnagar University, 9%
(n=9) from BKSP, 7% (n=7) from Dhaka University, and 61% (n=61) from CRP.

Figure 6 demonstrate the level of play to this basketball players.
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Figure 6: Level of play
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4.2 Playing History

4.2.1 Playing position

Among 100 participants of basketball players, 19% (n=19) basketball players playing
in the center,31% (n=31) players playing in power forward, 20% (n=20) players playing
in small forward, 18% (n=18) players playing in point guard and 12% (n=12) players
playing in shooting guard. Figure 7 demonstrate the playing position of the basketball
players.

35
30

25

31%, 31
0,
19%, 19 20%, 20
18%, 18

I | I i

Center Power forward Small forward Point guard Shooting guard

20

15

10

Figure 7: Playing position.
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4.2.2 Experience of playing

Among 100 participants of basketball players, 20% (n=12) players playing basketball

from 1 year, 37% (n=37) players playing basketball from 1 to 2 years, 27% (n=27)

players playing basketball from 2 to 5 years, 16% (n=16) players playing basketball

more than 5 years. Figure 8 demonstrate the players experience of playing basketball.

40

35

30

25

20

15

10

37%, 37

27%, 27
20%, 20
I 16%'16

0-1 year 1-2 years 2-5 years More than 5 Years

Figure 8: Experience of playing.
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4.2.3 Playing hours on a day

Among 100 participants of basketball players, 32% (n=32) players playing basketball
1 to 2 hours in a day, 39% (n=39) players playing basketball 1 hour in a day, 26%
(n=26) players playing basketball 2 to 4 hours in a day and only 3% (n=3) players
playing basketball more than 4 hours in a day. Figure 9 demonstrate the players
basketball playing hours.
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Figure 9: Playing hours.
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4.2.4 Playing season

Among 100 participants of basketball players, 34% (n=34) players playing basketball
around a year, majority of the players about 66% (n=66) playing basketball in a specific
season. Figure 10 demonstrate the players playing season.
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Figure 10: Playing season.
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4.2.5 Ground Surface

Among 100 participants of basketball players, 7% (n=7) players playing basketball in
a hardwood court surface, only 1% (n=1) players playing basketball in an asphalt
surface. There is a huge number of players like 92% (n=92) playing basketball in a

concrete surface. Figure 11 demonstrate the playing surface.
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Figure 11: Basketball playing surface.
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4.3 Injury history

4.3.1 Previous history of ankle injuries

Among 100 participants of basketball players, 86% (n=86) players are noted the
previous history of ankle injuries and 14% (n=14) player are out of the previous history

of ankle injuries. Figure 12 demonstrate the playing previous history of ankle injuries.

86,86%__—

= Yes = No

Figure 12: Previous history of ankle injuries.



4.3.2 Ankle injuries while playing basketball

Among 100 participants of basketball players, 22% (n=22) players are injured by ankle
sprain while playing basketball, 2% (n=2) players are injured by ankle fracture, 4%
(n=4) players are injured by partial ligament tear in ankle, 5% (n=5) players are injured
by complete ligament tear. 2% (n=2) players got ankle dislocation. In all participant
65% (n=65) players are in the safe position while they playing basketball. Figure 13

demonstrate the ankle injuries of the players while they playing basketball.
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Figure 13: Type of ankle injuries while playing basketball.
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4.3.3 Severity of ankle injuries

Among 100 participants of basketball players, 8% (n=8) basketball players got minor
severity of their ankle injuries, 12% (n=12) players got moderate severity of their ankle
injuries, 13% (n=13) players got severe severity of their ankle injuries. Among all 67%
(n=67) basketball players are not included in this criterion. Figure 14 demonstrate the
severity of ankle injuries of basketball players.
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Figure 14: Severity of ankle injuries.



4.4 Treatment

4.4.1 Types of treatment

Among 100 participants of basketball players, 65% (n=65) players are safe from ankle
injuries while playing basketball. So, they are not count for this treatment result. 8%
(n=8) players are only received medication for their treatment purpose, 2% (n=2)
players received physiotherapy treatment, 20% (n=20) player received both medication
and physiotherapy. 3% (n=3) players received the treatment procedure by going throw
medication, surgery and physiotherapy. Only 2% (n=2) players are not received any
treatment. Figure 15 demonstrate the types of treatment which are getting by the

players.

= Medication = Physiotherapy
= Medication and Physiotherapy Medication, surgery and Physiotherapy
= No treatment = Not applicable

Figure 15: Types of treatment.
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4.4.2 Outcomes of treatment

Among 100 participants of basketball players, 35% (n=35) players are injured ankle
while playing basketball. 33% (n=33) players received treatment for ankle injuries. In
these 23% (n=23) players came out of these injuries and got improvement but 10%
(n=10) players who got treatment for their ankle injuries are unchanged. Figure 16

demonstrate the outcomes of the treatment for ankle injuries among basketball players.
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Figure 16: Treatment’s outcomes.
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4.5 Protective equipment

4.5.1 Using protective equipment before ankle injuries

Among 100 participants of basketball players, 19% (n=19) players are used protective
equipment before ankle injuries, 16% (n=16) players are not used protective equipment
before ankle injuries. Figure 17 demonstrate the using protective equipment before
ankle injuries among basketball players.
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Figure 17: Uses of protective equipment before ankle injuries.



4.5.2 Using protective equipment for playing basketball

Among 100 participants of basketball players, 45% (n=45) players used protective
equipment for playing basketball and 55% (n=55) are not used any kind of protective
equipment for prevent the ankle injuries. Figure 18 demonstrate the using protective
equipment for playing basketball.
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Figure 18: Uses of protective equipment for playing basketball.
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4.5.3 Basketball shoes

Among 100 participants of basketball players, 36% (n=36) players are wearing high-
top shoes for playing basketball, 39% (n=39) players are wearing mid-top shoes and
25% (n=25) players are wearing low-top shoes for playing. Figure 19 demonstrate the
using of shoes for playing basketball.

36, 36%

= High-top shoes = Mid-top shoes = Low-top shoes

Figure 19: Players use of basketball shoes.
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4.5.4 Warm up before ankle injuries

Among 100 participants of basketball players, 4% (n=4) players could not warm up

before their injuries, 18 % (n=18) players are sometimes joining the warm up before

ankle injuries, 13% (n=13) players are always warm up before their ankle injuries.

Figure 20 demonstrate the warm up before ankle injuries for playing basketball.
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Figure 20: Warm up before ankle injuries.
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4.5.5 Regular warm up for playing basketball

Among 100 participants of basketball players, 39% (n=39) players are regularly warm
up for playing basketball, 44% (n=44) players are sometimes warm up for their game
and 17% (n=17) players are not even warm up for playing basketball. Figure 21
demonstrate the regular warm up players for playing basketball.
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Figure 21: Regular warm up for playing basketball.
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4.6 Factors Responsible
4.6.1 Playing Surface

Among 100 basketball players participating. All participants (n=100) in the study of
basketball players assert that the playing surface can induce ankle injury. Rigid or
irregular surfaces elevate the likelihood of ankle twisting or spraining. Figure 22
demonstrate the playing surface are responsible for ankle injuries among basketball

players.

4.6.2 Protective Equipment

Among 100 participants of basketball players. 100% (n=100) basketball players believe
that not using of protective equipment can cause ankle injuries. Protective equipment
can help stabilize the joint and reduce the likelihood of injury during play. Figure 23
demonstrate the protective equipment are responsible for ankle injuries among

basketball players.

4.6.3 Warm UP

Among 100 participants of basketball players. 100% (n=100) basketball players believe
that lack of proper warm up can cause ankle injuries. Warm-up exercises enhance
flexibility, increase joint stability, and prepare muscles for intense activity. Figure 24
demonstrate the lack of proper warm up are responsible for ankle injuries among

basketball players.

4.6.3 Wrong kind of Shoes

Among 100 participants of basketball players. 100% (n=100) basketball players believe
that inappropriate can cause ankle injuries. Inappropriate footwear is commonly
associated with an increased risk of ankle injuries in basketball. Poor shoe support can
compromise ankle stability and lead to sprains during high-impact movements. Figure
25 demonstrate the wrong kind of Shoes are responsible for ankle injuries among

basketball players.
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Figure 22: Playing surface, Protective Equipment, Warm UP, Wrong kind of
Shoes are responsible for ankle injuries.
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4.7 Comparison between the variable

Table 1 shows the comparison between the variables.

Variable

Chi-square

value (y2)

df

P value

Interpretation

Injury
History  vs
Footwear

Type

17.795

0.000

Significant

Injury
History  vs
Playing
Position

12.456

0.001

Significant

Injury
Severity  vs
Treatment
Received

10.245

0.016

Significant

Warm-up
Frequency vs
Injury
Frequency

8.745

0.013

Significant

Training
Frequency vs
Injury
Severity

6.578

0.036

Significant

Injury
History  vs
Playing
Surface

9.112

0.057

Marginally
Significant

Protective
Equipment
Use vs Injury
Frequency

14.352

0.002

Significant

Injury
History  vs
Training and
Rehabilitatio
n

8.432

0.037

Significant

Injury
Severity  vs
Risk Factors

12.875

0.012

Significant

Footwear
Type VS
Warm-up
Frequency

6.745

0.034

Significant
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The Chi-square analysis revealed several statistically significant associations between
key variables related to ankle injuries among basketball players. A highly significant
relationship was found between injury history and footwear type (3> = 17.795, p =
0.000), indicating that the type of footwear used may play a critical role in the
occurrence of ankle injuries. Similarly, playing position was significantly associated
with injury history (> = 12.456, p = 0.001), suggesting that certain positions may carry
a higher risk of injury. The severity of injury showed a strong association with the type
of treatment received (%> = 10.245, p = 0.016), implying that more severe injuries tend
to receive specific or more intensive treatment. A significant link was also observed
between warm-up frequency and injury frequency (x> = 8.745, p = 0.013), highlighting
the protective effect of regular warm-up routines. Training frequency was significantly
associated with injury severity (x> = 6.578, p = 0.036), suggesting that improper training
loads may contribute to more severe injuries. The relationship between injury history
and playing surface was marginally significant (%> = 9.112, p = 0.057), indicating that
the type of surface may influence injury occurrence, though the evidence is not strong.
Use of protective equipment was significantly linked to injury frequency (y* = 14.352,
p = 0.002), reinforcing the importance of wearing appropriate gear. Additionally, a
significant association was found between injury history and the presence of training
and rehabilitation programs (3> = 8.432, p = 0.037), showing the potential impact of
these programs in injury prevention or recurrence. Injury severity was also significantly
associated with various risk factors (3> = 12.875, p = 0.012), emphasizing the
multifactorial nature of severe injuries. Lastly, footwear type was significantly related
to warm-up frequency (¥* = 6.745, p = 0.034), possibly indicating behavioral patterns
among players who take preventive measures more seriously. Overall, the findings
underscore the importance of footwear, training habits, protective equipment, and
injury management strategies in reducing the risk and severity of ankle injuries among

basketball players.
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4.8 Correlation
4.8.1 Correlation between daily playing hours and number of ankle injuries

Table 2 demonstrates the correlation between daily playing hours and number of ankle

injuries.
Correlation
Daily Number
Playing of
Hours Ankle
Injuries
Spearman's Daily Playing Hours | Correlation 1.000 -.562
rho Coefficient
Sig. (2-tailed) : .000
N 100 100
Number of Ankle Correlation -.562 1.000
Injuries Coefficient
Sig. (2-tailed) .000 :
N 100 100

The Spearman's rank correlation analysis presented in the table examines the
relationship between daily playing hours and the number of ankle injuries among
basketball players. The correlation coefficient of -0.562 indicates a moderate negative
relationship between the two variables, suggesting that as the daily playing hours
increase, the number of ankle injuries tends to decrease, and vice versa. This negative
correlation implies that players who engage in fewer hours of play are more likely to
experience a higher number of ankle injuries. The p-value of 0.000, which is less than
the commonly accepted significance level of 0.05, indicates that the observed
correlation is statistically significant. This means there is a strong likelihood that the
relationship observed in the sample reflects a true relationship in the population of
basketball players. With 100 participants in the study, these findings provide valuable
insight into the potential impact of playing time on the frequency of ankle injuries.
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4.8.2 Correlation between age of respondent and number of ankle injuries

Table 3 demonstrates the correlation between age of respondent and number of ankle

injuries.
Correlation
Age of Number
Responden | of Ankle
t Injuries
Spearman's Age of Respondent Correlation 1.000 -.155
rho Coefficient
Sig. (2-tailed) . 123
N 100 100
Number of Ankle Correlation -.155 1.000
Injuries Coefficient
Sig. (2-tailed) 123 .
N 100 100

The Spearman’s rank correlation analysis was conducted to assess the relationship
between the age of respondents and the number of ankle injuries among basketball
players. The correlation coefficient was found to be -0.155, indicating a very weak
negative correlation between age and ankle injuries. This suggests that, as age increases,
there is a slight tendency for the number of ankle injuries to decrease; however, the
relationship is minimal. Furthermore, the p-value was 0.123, which is greater than the
commonly accepted significance level of 0.05. Therefore, the correlation is not
statistically significant, implying that there is no meaningful association between age

and the number of ankle injuries in this sample of 100 participants.
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4.8.3 Correlation between previous history of ankle Injury and number of ankle
injuries

Table 4 demonstrates the correlation between previous history of ankle Injury and
number of ankle injuries.

Correlation
Previous Number
History of | of Ankle
Ankle Injuries
Injury
Spearman's Previous History of Correlation 1.000 511
rho Ankle Injury Coefficient
Sig. (2-tailed) . .000
N 100 100
Number of Ankle Correlation 511 1.000
Injuries Coefficient
Sig. (2-tailed) .000 :
N 100 100

A Spearman’s rank correlation was conducted to investigate the relationship between
previous history of ankle injury and the number of ankle injuries among basketball
players. The analysis yielded a correlation coefficient of 0.511, indicating a moderate
positive correlation between the two variables. This suggests that players who have a
history of ankle injury are more likely to experience multiple ankle injuries. The
correlation was found to be statistically significant at the 0.01 level, as evidenced by
the p-value of 0.000, which is well below the threshold of 0.05. With a sample size of
100 participants, these findings imply that a previous history of ankle injury is a
meaningful factor associated with an increased risk of recurrent ankle injuries in

basketball players.
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4.8.4 Correlation between type of basketball shoes and number of ankle injuries
Table 5 demonstrates the correlation between type of basketball shoes and number of

ankle injuries.

Correlation
Type of Number
Basketball of Ankle
Shoes Injuries
Spearman's Type of Basketball Correlation 1.000 555
rho Shoes Coefficient
Sig. (2- : .000
tailed)
N 100 100
Number of Ankle Correlation .555 1.000
Injuries Coefficient
Sig. (2- .000
tailed)
N 100 100

A Spearman’s rank correlation was performed to assess the relationship between the
type of basketball shoes worn and the number of ankle injuries among basketball
players. The analysis revealed a correlation coefficient of 0.555, indicating a moderate
positive correlation between the two variables. This suggests that certain types of
basketball shoes may be associated with a higher frequency of ankle injuries. The
correlation was found to be statistically significant at the 0.01 level, as indicated by the
p-value of 0.000. With a sample size of 100 participants, this finding implies that the
type of footwear used by basketball players may be an important factor contributing to

the occurrence of ankle injuries.
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4.8.5 Correlation between type of playing ground and number of ankle injuries
among basketball players

Table 6 demonstrates the correlation between type of playing ground and number of
ankle injuries among basketball players.

Correlation
Type of Number
Playing of Ankle
Ground Injuries
Spearman's Type of Playing Correlation 1.000 -.091
rho Ground Coefficient
Sig. (2-tailed) : .367
N 100 100
Number of Ankle Correlation -.091 1.000
Injuries Coefficient
Sig. (2-tailed) .367 :
N 100 100

The Spearman's rank correlation coefficient was calculated to assess the relationship
between the type of playing ground and the number of ankle injuries among basketball
players. The results revealed a very weak negative correlation of -0.091, indicating that,
as the type of playing ground changes, there is a slight decrease in the number of ankle
injuries. However, this correlation is not statistically significant, as the p-value (0.367)
is greater than the conventional threshold of 0.05. Therefore, we conclude that there is
no strong or meaningful relationship between the type of playing ground and the
frequency of ankle injuries in this sample.
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4.8.6 Correlation between warm-up routine before injury and number of ankle
injuries among basketball players

Table 7 demonstrates the correlation between warm-up routine before injury and

number of ankle injuries among basketball players.

Correlation
Warm-up Number
Routine of Ankle
Before Injuries
Injury
Spearman's Warm-up Routine Correlation 1.000 .0921
rho Before Injury Coefficient
Sig. (2-tailed) : .000
N 100 100
Number of Ankle Correlation 0921 1.000
Injuries Coefficient
Sig. (2-tailed) .000 :
N 100 100

The Spearman's rho correlation between the warm-up routine before injury and the
number of ankle injuries is 0.921, with a p-value of 0.000, which is less than the
significance level of 0.01. This indicates a strong, positive, and statistically significant
correlation between the two variables. In other words, a more consistent or intensive
warm-up routine is strongly associated with a lower number of ankle injuries among
basketball players.
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4.8.7 Correlation between using protective equipment and number of ankle
injuries among basketball players

Table 8 demonstrates the correlation between using protective equipment and number
of ankle injuries among basketball players.

Correlation
Using Number
Protective of Ankle
Equipment Injuries
Spearman's Using Protective Correlation 1.000 482
rho Equipment Coefficient
Sig. (2-tailed) : .000
N 100 100
Number of Ankle Correlation 482 1.000
Injuries Coefficient
Sig. (2-tailed) .000 :
N 100 100

The Spearman's rho correlation between using protective equipment and the number of
ankle injuries is 0.482, with a p-value of 0.000, which is less than the significance level
of 0.01. This indicates a moderate, positive, and statistically significant correlation
between the two variables. In other words, the use of protective equipment is

moderately associated with a lower number of ankle injuries among basketball players.
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4.8.8 Correlation between years of playing basketball and number of ankle injuries
among basketball players
Table 9 demonstrates the correlation between years of playing basketball and number of

ankle injuries among basketball players.

Correlation
Years of Number
Playing of Ankle
Basketball Injuries
Spearman's Years of Playing Correlation 1.000 -.465
rho Basketball Coefficient
Sig. (2- : .000
tailed)
N 100 100
Number of Ankle Correlation -.465 1.000
Injuries Coefficient
Sig. (2- .000
tailed)
N 100 100

The Spearman’s rho correlation between years of playing basketball and the number of
ankle injuries is -0.465, with a p-value of 0.000, which is statistically significant at the
0.01 level. This indicates a moderate, negative, and statistically significant correlation
between the two variables. In simpler terms, players with more years of experience tend
to have fewer ankle injuries, suggesting that experience may contribute to better injury

prevention or management.

55



4.8.9 Correlation between playing position and number of ankle injuries among

basketball players

Table 10 demonstrates the correlation between playing position and number of ankle

injuries among basketball players.

Correlation
Years of Number
Playing of Ankle
Basketball Injuries
Spearman's Years of Playing Correlation 1.000 -117
rho Basketball Coefficient
Sig. (2- : .245
tailed)
N 100 100
Number of Ankle Correlation -117 1.000
Injuries Coefficient
Sig. (2- .245
tailed)
N 100 100

The Spearman's rho correlation between playing position and the number of ankle
injuries is -0.117, with a p-value of 0.245. This indicates a very weak negative
correlation that is not statistically significant, as the p-value is greater than 0.05. This
suggests that the playing position of basketball players does not have a meaningful or

significant relationship with the number of ankle injuries in this sample.
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CHAPTER: V DISCUSSION

The findings revealed that 35% of participants had experienced ankle injuries, with
sprains being the most common (22%), followed by partial ligament tears (4%),
complete ligament tears (5%), fractures (2%), and dislocations (2%). These results align
with global literature which identifies ankle sprains particularly lateral ligament sprains
as the most common basketball-related injury (Moore et al., 2021; Akoh et al., 2019).
The high rate of injury recurrence among players further underscores the need for

effective injury management and prevention strategies.

While most participants were male (96%), only 4% were female, limiting gender-based
analysis. However, previous literature suggests that male basketball players are more
prone to ankle injuries, whereas females experience more knee injuries (Molinas et al.,
2018). Age-wise, the majority of the sample fell within the 22—-26-year age bracket.
Correlation analysis showed a weak and statistically non-significant negative
relationship between age and number of ankle injuries (r =-0.155, p = 0.123), indicating
that younger and older players in this sample faced relatively similar injury risks. This
supports findings from Tummala et al. (2023), which indicate that while age may not
be a standalone factor, cumulative exposure and game intensity are more predictive of

injury likelihood.

Playing experience and daily training hours significantly influenced injury prevalence.
A negative correlation was found between years of playing and ankle injuries (r = -
0.465, p = 0.000), suggesting that more experienced players suffered fewer injuries.
Similarly, players who played fewer hours daily had a higher incidence of ankle injuries
(r = -0.562, p = 0.000). This implies that less experienced players or those with
inadequate conditioning are more susceptible, likely due to poor biomechanics, reduced
proprioception, or insufficient injury prevention knowledge. These findings reinforce

the value of training maturity and structured skill development.

This study categorized players based on their court positions: center (19%), power
forward (31%), small forward (20%), point guard (18%), and shooting guard (12%).
The correlation between playing position and ankle injuries was weak and statistically
insignificant (r = -0.117, p = 0.245), suggesting no clear relationship in this sample.

However, Chi-square analysis showed a significant association (y* = 12.456, p=0.001),
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indicating that specific positions, particularly those involving frequent lateral
movements and landings, might be more prone to injuries. Guards, known for speed
and directional changes, are typically at higher risk, aligning with earlier studies (Svilar
etal., 2018).

Footwear was found to be a major extrinsic risk factor. Participants used high-top
(36%), mid-top (39%), and low-top (25%) shoes. A moderate positive correlation (r =
0.555, p = 0.000) suggested that certain shoe types may be more associated with
injuries. Chi-square analysis also revealed a significant relationship between footwear
type and injury history (> =17.795, p = 0.000). These findings contradict some existing
research, which argues that shoe design (e.g., high-top vs low-top) does not
significantly impact injury rates (Tansey et al., 2023), but aligns with other findings
that support the importance of midsole design, collar height, and cushioning in ankle
stability (Lam et al., 2019).

The majority of players (92%) reported playing on concrete surfaces, with a minority
on hardwood (7%) and asphalt (1%). While 100% of participants believed the surface
type contributes to injuries, the statistical correlation between ground type and ankle
injuries was weak and insignificant (r = -0.091, p = 0.367). Nonetheless, previous
studies show that hard or high-friction surfaces increase ankle injury risk due to higher
impact forces and poor absorption (Kong et al., 2018; Bocanegra & Fong, 2021). While
not statistically significant here, the dominance of concrete surfaces in local play

environments might still pose a cumulative injury risk over time.

Warm-up frequency and consistency were strongly associated with injury rates. Players
who regularly warmed up reported fewer injuries, and 100% of respondents agreed that
lack of warm-up contributes to ankle injuries. The Spearman correlation (r = 0.921, p
= 0.000) showed a very strong positive and statistically significant association. These
results are consistent with literature suggesting neuromuscular warm-up programs (e.g.,
SHRed, FIFA 11+) reduce injury rates by improving proprioception, joint stability, and
muscle readiness (Emery et al., 2021; Padua et al., 2019). Chi-square analysis further

supported this association (%> = 8.745, p = 0.013).

Protective equipment usage showed a moderate positive correlation with reduced ankle
injuries (r = 0.482, p = 0.000). Only 45% of players consistently used protective gear

during play, though 100% acknowledged its importance. Chi-square testing confirmed
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the relationship between protective gear and injury frequency (y* = 14.352, p = 0.002).
These findings reflect previous studies that suggest ankle braces and taping, especially
in players with prior injuries, significantly reduce the recurrence of sprains (Zwiers et
al., 2016; Verhagen & Bay, 2010). Despite this, underutilization remains an issue,

possibly due to discomfort, lack of awareness, or limited access.

A strong positive correlation was observed between previous ankle injuries and current
injury incidence (r = 0.511, p = 0.000). This aligns with global literature noting that
prior ankle sprains increase the odds of re-injury fivefold (McKay et al., 2001). The
chronic instability following initial sprains, if not adequately rehabilitated, leads to
ligament laxity and functional impairments (Gross et al., 2019). These results
emphasize the importance of comprehensive rehabilitation and long-term conditioning

programs, including neuromuscular and balance training, to reduce recurrence.

Training frequency showed a statistically significant association with injury severity (>
= 6.578, p = 0.036), indicating that poor training habits or overuse can lead to more
severe injuries. Overtraining may lead to fatigue, reducing muscle efficiency and joint
stability, thereby increasing injury susceptibility (Weiss et al., 2017). These findings
support the notion that both undertraining and overtraining carry risk, and that load

management is key to injury prevention in athletes.

Among injured players, only a small proportion received comprehensive treatment
combining medication and physiotherapy (20%), and just 3% underwent surgery.
Despite this, 23% reported improvement post-treatment, whereas 10% saw no change.
These outcomes suggest that proper rehabilitation especially with physiotherapy is
critical for recovery, a view echoed in literature emphasizing the effectiveness of
integrated sports medicine and physiotherapy approaches (Leanderson et al., 1992;
Tummala et al., 2023).
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5.1 Limitation of the study

The study should be considered in light of the following limitations. Researcher could manage
only 100 samples which are very small to generalize the result for the wider population of the
basketball players. There is no literature on the causes of ankle injuries among basketball
players from Bangladesh's point of view. As a result, comparing the work to another
research is challenging. For a brief time, the researcher was able to gather data from a
few specific areas: BKSP, CRP, JU, and DU. This limited the study's ability to
generalize its findings to a larger population. The questionnaire was created by looking
through a lot of literature and specifically based on the well-documented data that was
available from BKSP, CRPDU, and JU. However, a pilot research would be important

before creating the questionnaire because of the population's demographics.
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CHAPTER: VI CONCLUSION & RECOMENDATION

6.1 Conclusion

This study investigated the key factors contributing to ankle injuries among basketball
players from four prominent institutions in BKSP, CRP, Jahangirnagar University, and
Dhaka University. Utilizing a cross-sectional design and a structured questionnaire,
data was collected from 100 participants and analyzed using SPSS to identify patterns,

associations, and significant risk contributors.

The findings clearly indicate that ankle injuries, particularly sprains, are highly
prevalent among basketball players, with a large proportion (35%) reporting injury
history. Intrinsic factors such as previous ankle injuries, limited playing experience,
and inadequate warm-up practices were significantly associated with increased injury
risk. Similarly, extrinsic factors especially the type of footwear, lack of protective
equipment, and playing on hard surfaces were also shown to influence injury

occurrence and severity.

Spearman’s correlation analysis revealed moderate to strong associations between
multiple variables. Notably, players who did not warm up consistently, used
inappropriate shoes, or had a previous injury were significantly more likely to suffer
ankle injuries. Chi-square analysis further reinforced these findings, highlighting the
critical role of footwear type, protective equipment, warm-up frequency, and playing

position in injury outcomes.

The study also found that players with more years of experience or those who engaged
in longer daily training sessions had lower injury rates, possibly due to better
conditioning, biomechanics, and awareness. However, the lack of consistent and
comprehensive rehabilitation strategies among injured players suggests an area needing
urgent attention, especially to prevent recurrence and long-term complications like

chronic ankle instability.

Overall, the study emphasizes the multifactorial nature of ankle injuries in basketball.
Preventive strategies such as regular warm-up exercises, use of proper footwear and

protective gear, structured training, and professional rehabilitation can significantly
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reduce the incidence and recurrence of these injuries. These insights are vital for
athletes, coaches, physiotherapists, and sports program coordinators in developing

targeted interventions to promote safer participation and prolong athletic careers.

6.2 Recommendation

Based on the findings of this study, several actionable recommendations are proposed
to help reduce the incidence and recurrence of ankle injuries among basketball players.
These recommendations are directed toward players, coaches, physiotherapists, and

sports administrators.

Players should always perform structured warm-up exercises before games and
practice. Neuromuscular training, balance drills, and dynamic stretches should be
prioritized. Selection of basketball shoes should be based on individual biomechanics
and support needs. Mid- or high-top shoes with adequate cushioning and ankle support
are recommended. Players with a history of ankle injuries should consistently use ankle
braces or taping to reduce the risk of re-injury. Athletes should not ignore minor
injuries. Prompt medical attention and physiotherapy can prevent long-term
complications. Conduct regular workshops on the importance of warm-up, footwear
selection, and load management. Avoid overtraining and ensure adequate recovery
between sessions to prevent fatigue-related injuries. Training should include strength,
balance, and proprioceptive exercises to enhance lower limb stability. Encourage
players to report injuries without fear of losing playtime or opportunity. Each injured
athlete should receive a personalized rehab protocol based on injury type, severity, and
recurrence risk. Emphasize return-to-play criteria, including functional tests and
reconditioning, to ensure full recovery. Address anxiety, fear of reinjury, and
performance pressure that may contribute to premature return to play. Invest in safer,
shock-absorbing court materials to reduce impact on joints. Provide ankle braces and
other equipment at subsidized rates for student-athletes. Regular tracking of injuries
can help identify patterns and guide preventive strategies. Encourage further studies

focusing on injury prevention among Bangladeshi basketball players.

62



CHAPTER: VII REFERENCES

Akoh, C.C., Chen, J., Easley, M. and Amendola, A., 2020. Foot and ankle injuries in
basketball. Basketball Sports Medicine and Science, pp.445-457.

Aksovi¢, N., Bubanj, S., Bjelica, B., Koci¢, M., Lili¢, L., Zelenovi¢, M., Stankovi¢,
D., Milanovi¢, F., Pajovi¢, L., Capri¢, 1. and Mili¢, V., 2024. Sports injuries
in basketball players: a systematic review. Life, 14(7), p.898.

Antoranz, Y., Séez de Villarreal, E., del Campo Vecino, J. and Jiménez-Saiz, S.L.,
2024. Sure steps: key strategies for protecting basketball players from
injuries—a systematic review. Journal of Clinical Medicine, 13(16), p.4912.

Bagehorn, T., de Zee, M., Fong, D.T., Thorborg, K., Kersting, U.G. and Lysdal, F.G.,
2024. Lateral ankle joint injuries in indoor and court sports: a systematic video
analysis of 445 nonconsecutive case series. The American journal of sports
medicine, 52(6), pp.1572-1584.

Borao, O., Planas, A., Beltran, V. and Corbi, F., 2015. Effects of a 6-week
neuromuscular ankle training program on the Star Excursion Balance Test for
basketball players. Apunts. Medicina de I'Esport, 50(187), pp.95-102.

Casado, D., Nacher, 1., Pardo, J. and Reina, J., 2025. Effectiveness of a Foam Roller
Warm-Up in Professional Basketball Players: A Randomized Controlled
Trial. International Journal of Sports Physical Therapy, 20(1), p.15.

Cengizel, E. and Cengizel, C.0., 2022. Comparison of Physical and Motoric
Characteristics by Playing Positions in Basketball. Gaziantep Universitesi
Spor Bilimleri Dergisi, 7(4), pp.375-384.

Chan, C.C., Yung, P.S.H. and Mok, K.M., 2024, September. The Relationship
between Training Load and Injury Risk in Basketball: A Systematic Review.
In Healthcare (Vol. 12, No. 18, p. 1829). MDPI.

Chen, M., 2024. Research on optimization of basketball jumping landing techniques
and reduction of ankle joint injury risk based on biomechanics
analysis. Molecular & Cellular Biomechanics, 21(3), pp.600-600.

Commons, A.T. and Low, D.C., 2014. Understanding the effect of high-cut shoes,
running shoes and prophylactic supports on ankle stability when performing a
“V”-cut movement.

Cumps, E., Verhagen, E. and Meeusen, R., 2007. Prospective epidemiological study
of basketball injuries during one competitive season: ankle sprains and
overuse knee injuries. Journal of sports science & medicine, 6(2), p.204.

Dako, N., Koci, L. and Koci, E., 2023. Physical and Motor Characteristics in
Basketball to Children and Youth: 10.62591/ajpa. 2023.12. 06. Arena-Journal
of Physical Activities, (12), pp.72-81.

63



Davie, R., Ammerman, B., Pahapill, N. and Sutton, K., 2023. Cleat-surface interface
and lower extremity injuries. Journal of Sports Medicine and Therapy, 8(3),
pp.047-050.

Davis, A.C., Emptage, N.P., Pounds, D., Woo, D., Sallis, R., Romero, M.G. and
Sharp, A.L., 2021. The effectiveness of neuromuscular warmups for lower
extremity injury prevention in basketball: A systematic review. Sports
medicine-open, 7, pp.1-14.

Delextrat, A., Williams, M. and Howse, A., 2022. Basketball. In Sport and Exercise
Physiology Testing Guidelines: Volume [-Sport Testing (pp. 244-249).
Routledge.

Dragoo, J.L. and Braun, H.J., 2010. The effect of playing surface on injury rate: a
review of the current literature. Sports Medicine, 40, pp.981-990.

Duignan, C., Doherty, C., Caulfield, B. and Blake, C., 2020. 139 Single-question
athlete self report measures in team sport athlete monitoring, and their
relationship with training load: A systematic review and narrative
synthesis. British Journal of Sports Medicine, 54(Suppl 1), pp.A59-A59.

Emery, C.A., Owoeye, O.B., Réisdnen, A.M., Befus, K., Hubkarao, T., Palacios-
Derflingher, L. and Pasanen, K., 2022. The “shred injuries basketball”
neuromuscular training warm-up program reduces ankle and knee injury rates
by 36% in youth basketball. journal of orthopaedic & sports physical
therapy, 52(1), pp.40-48.

Frias Bocanegra, J.M. and Fong, D.T., 2022. Playing surface traction influences
movement strategies during a sidestep cutting task in futsal: implications for
ankle performance and sprain injury risk. Sports Biomechanics, 21(4), pp.380-
390.

Gosnell, G.G., Gerber, B.A., Guyton, G.P. and Gould, H.P., 2022. Playing surface
and injury risk: Artificial turf vs. natural grass. In Injuries and Sports
Medicine. IntechOpen.

Gross, C.E., Goodloe, J.B. and Nunley, J.A., 2020. Management of Chronic Ankle
Instability in the Basketball Player. Basketball Sports Medicine and Science,
pp.459-466.

Hu, H., 2017. Common types and countermeasures of ankle ligament injury caused
by intense basketball movement. Nigerian journal of clinical practice, 20(8),
pp.1036-1039.

Kaplan, Y., 2011. Prevention of ankle sprains in sport: a systematic literature
review. British Journal of Sports Medicine, 45(4), pp.355-355.

Kong, P.W., Nin, D.Z., Quek, R.K. and Chua, Y.K., 2018. Playing basketball on
wooden and asphalt courts: Does court surface affect foot
loading?. International Journal of Foot and Ankle.

64



Lam, W.K., Kan, W.H., Chia, J.S. and Kong, P.W., 2022. Effect of shoe modifications
on biomechanical changes in basketball: A systematic review. Sports
biomechanics, 21(5), pp.577-603.

Leanderson, J., Nemeth, G. and Eriksson, E., 1993. Ankle injuries in basketball
players. Knee surgery, sports traumatology, arthroscopy, 1(3-4), pp.200-202.

Li, J., 2024. Analysis of the Causes and Rehabilitation of Ankle Injuries in
Basketball Players by Sports Rehabilitation in the Context of Sports-
Medicine Integration. Journal of Human Movement Science, 5(1), pp.104-
112.

Liam, J., 2024. Investigation and analysis of ankle injuries among students in
basketball sports. Cambridge Sport Science, 2024(3), pp.14-20.

Mateos Conde, J., Cabero Moran, M.T. and Moreno Pascual, C., 2022. Prospective
epidemiological study of basketball injuries during one competitive season in
professional and amateur Spanish basketball. The Physician and
Sportsmedicine, 50(4), pp.349-358.

McKay, G.D., Goldie, P.A., Payne, W.R. and Oakes, B.W., 2001. Ankle injuries in
basketball: injury rate and risk factors. British journal of sports
medicine, 35(2), pp.103-108.

Molinas, .M., Font, A.S., Carrasco, P.C., Aleu, A.C., Escarp, G.N., Vazquez, R.S.,
Dijeres, A.Z. and Rodriguez, O.A., 2018. Ankle injuries associated with
basketball practice: current situation and literature Review. Update in
Management of Foot and Ankle Disorders.

Moore, M.L., Haglin, J.M., Hassebrock, J.D., Anastasi, M.B. and Chhabra, A., 2021.
Management of ankle injuries in professional basketball players: Prevalence
and rehabilitation. Orthopedic reviews, 13(1), p.9108.

Moreno-Pérez, V., Ruiz, J., Vazquez-Guerrero, J., Rodas, G. and Del Coso, J., 2023.
Training and competition injury epidemiology in professional basketball
players: A prospective observational study. The Physician and
Sportsmedicine, 51(2), pp.121-128.

Moré-Pacheco, A., Meyer, F., Pacheco, I., Candotti, C.T., Sedrez, J.A., Loureiro-
Chaves, R.F. and Loss, J.F., 2019. Fatores de risco para entorse de tornozelo:
estudo de 5 meses de acompanhamento em atletas de volei e basquete. Revista
Brasileira de Medicina do Esporte, 25, pp.220-225.

Morikawa, L., Brinkman, J., Crijns, T., Vij, N., Gill, V., Patel, K., Chhabra, A. and
Tummala, S., 2023. Poster 358: Minutes Per Game and Usage Rate Associated
with Time Loss after Ankle Injury: A Characterization of Foot and Ankle
Injuries and Associated Risk Factors in National Basketball Association
Athletes. Orthopaedic  Journal of  Sports  Medicine, 11(7_suppl3),
p.2325967123S00322.

65



Munoz-Plaza, C., Pounds, D., Davis, A., Park, S., Sallis, R., Romero, M.G. and Sharp,
A.L., 2021. High school basketball coach and player perspectives on warm-up
routines and lower extremity injuries. Sports medicine-open, 7(1), p.34.

O’Connor, A.M. and James, L.T., 2013. Association of lower limb injury with boot
cleat design and playing surface in elite soccer. Foot and ankle clinics, 18(2),
pp.369-380.

Olmsted, L.C., Vela, L.l., Denegar, C.R. and Hertel, J., 2004. Prophylactic ankle
taping and bracing: a numbers-needed-to-treat and cost-benefit
analysis. Journal of athletic training, 39(1), p.95.

Padua, E., D’ Amico, A.G., Alashram, A., Campoli, F., Romagnoli, C., Lombardo, M.,
Quarantelli, M., Di Pinti, E., Tonanzi, C. and Annino, G., 2019. Effectiveness
of warm-up routine on the ankle injuries prevention in young female
basketball players: A randomized controlled trial. Medicina, 55(10), p.690.

Ren, H. and Wang, X., 2021. Application of wearable inertial sensor in optimization
of basketball player’s human motion tracking method. Journal of Ambient
Intelligence and Humanized Computing, pp.1-15.

Shahi, M.H.P., Halabchi, F., Angoorani, H., Mirshahi, M. and Mansournia, M.A.,
2016. P-80 Are selected intrinsic risk factors more prevalent among elite
football and basketball players with history of acute or recurrent ankle
sprain?. British Journal of Sports Medicine, 50(Suppl 1), pp.A76-AT76.

Sikka, D. and Rajeswari, D., 2022, December. Basketball win percentage prediction
using ensemble-based machine learning. In 2022 6th International
Conference on Electronics, Communication and Aerospace Technology (pp.
885-890). IEEE.

Svilar, L., Castellano, J., Jukic, I. and Casamichana, D., 2018. Positional differences
in elite basketball: Selecting appropriate training-load measures. International
journal of sports physiology and performance, 13(7), pp.947-952.

Tansey, P.J., Robbins, J., Saucedo, L. and Chen, J., 2023. Does Shoe Type Impact
Ankle Injury Risk or Outcomes in Professional Basketball Players?. Foot &
Ankle Orthopaedics, 8(4), p.2473011423S00090.

Taylor, J.B., Hegedus, E.J. and Ford, K.R., 2020. Biomechanics of Lower Extremity
Movements and Injury in Basketball. Basketball Sports Medicine and Science,
pp.37-51.

Thacker, S.B., Stroup, D.F., Branche, C.M., Gilchrist, J. and Goodman, R.A., 2003.
Prevention of ankle sprains in sports: an update. International SportMed
Journal, 4(4), pp.1-17.

Tummala, S.V., Morikawa, L., Brinkman, J.C., Crijns, T.J., Vij, N., Gill, V., Kile,
T.A., Patel, K. and Chhabra, A., 2023. Characterization of ankle injuries and
associated risk factors in the National Basketball Association: Minutes per
game and usage rate associated with time loss. Orthopaedic Journal of Sports
Medicine, 11(7), p.232596712311844509.

66



Verhagen, E.A.L.M. and Bay, K., 2010. Optimising ankle sprain prevention: a critical
review and practical appraisal of the literature. British journal of sports
medicine, 44(15), pp.1082-1088.

Wang, W., 2024. Numerical simulation of lower limb forces during basketball pivot
movements investigating injury prevention strategies. Molecular & Cellular
Biomechanics, 21(3), pp.576-576.

Weiss, K.J., McGuigan, M.R., Besier, T.F. and Whatman, C.S., 2017. Application of
a simple surveillance method for detecting the prevalence and impact of
overuse injuries in professional men's basketball. The Journal of Strength &
Conditioning Research, 31(10), pp.2734-2739.

William, H. and Alex, D., 2023. Basketball. In The youth athlete (pp. 655-665).
Academic Press.

Zellers, J.A. and Grévare Silbernagel, K., 2020. Rehabilitation of Foot and Ankle
Injuries in Basketball Players. Basketball Sports Medicine and Science,
pp.737-747.

Zwiers, R., Vuurberg, G., Blankevoort, L. and Kerkhoffs, G.M.M.J., 2016. Taping
and bracing in the prevention of ankle sprains: current concepts. Journal of
ISAKOS, 1(6), pp.304-310.

67



APPENDIX: A
INFORMED CONSENT (English)
VERBAL CONSENT STATEMENT

This research is part of a Physiotherapy course and the researcher's name is Md.
Asmanur Rahman Limon. He is a student at Bangladesh Health Professions Institute
(BHPI), studying for a B.Sc. in Physiotherapy in 4th year. The study was entitled-

Factors responsible for ankle injuries among basketball players.

In this study, | am a participant and | have been informed about the purpose and aim of
the study. | will have the right to refuse to take part at any time at any stage of the study.

I will not be bound to answer to anybody.

| as a participant have no problem with giving the researcher my data twice as the

researcher's study requires.

| am also informed that all the information collected from the interview that will be
used in the study will be kept safe and maintain confidentiality. Your name and address
will not be published anywhere. Only the researcher and supervisor will be eligible to

access the information for the publication of the research result.

If you have any questions, please contact the researcher Md. Asmanur Rahman
Limon or his supervisor, Fabiha Alam Disha, Assistant Professor, Department of
Physiotherapy, Savar, Dhaka-1343.

| have been informed about the information mentioned above and | am willing to

participate in the study with giving consent.

Name of participant:

Signature & date of participant:

Signature & date of data collector:
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APPENDIX: D
Title: Factors responsible for ankle injuries among basketball players.

Personal Information

Name

Age

Address:

Contact Number

Gender 1= Male
2= Female

Marital Status 1= Married
2= Unmarried
3= Widowed
4= Divorced

Level of Education Completed 1= No Formal Education
2= Primary Level

3= Secondary Level

4= Higher Secondary Level
5= Under Graduate

6= Graduated

Living Area 1= Rural
2= Semi-urban
3= Urban

Level of Play 1= Jahangirnagar University
2= BKSP

3= Dhaka University

4= CRP

Playing History

Playing position 1= Center

2= Power forward
3= Small forward

4= Point guard

5= Shooting guard

How long you have been playing 1=0-1 year
basketball? 2=1-2 years

3= 2-5 years

4= More than 5 Years
How many hours do you play 1=0-1 hour
basketball in a day? 2=1-2 hours

3= 2-4 hours

4= More than 4 hours
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13. | Do you play basketball year-round, or | 1= Year-round
only during a specific season? 2= Seasonal
14. | What kind of ground do you play 1= Asphalt
basketball on? 2= Concrete
3= Hardwood Court
4= Rubber Surfacing
5= Acrylic
6= Others
Injury History
15. | Do you have any previous history of 1=Yes
ankle injury? 2=No
16. | Have you ever had any ankle injuries | 1= Yes
while playing basketball? 2=No
17. | If yes, what type of ankle injuries? 1= Ankle sprain
2= Ankle fractures
3= Partial ligament tear
4= Complete ligament tear
5= Dislocation
6= Others
7= Not applicable
18. | How many times have you injured 1=0nce
your ankle while playing basketball?? | 2= 2-3 times
3= 4 or more times
4= Not applicable
19. | How was the severity of your ankle 1= Minor
injury? 2= Moderate
3= Severe
4= Not applicable
20. | How many times have you got ankle 1=0
injury from last 6 months? 2=1-2 times
3= More than 3 times
4= Not applicable
21. | How long you are out of training for 1= 0-4 weeks
ankle injury? 2=1- 3 months
3= More than 3 months
4= Not applicable
22. | How long did it take for you to recover | 1= Less than 4 weeks
from your most recent ankle injury? 2=1-3 months
3= More than 3 months
4= Not applicable
Pain related information
23. | Do you have any pain after ankle 1=Yes
injury? 2=No
3= Not applicable
24. Severity of pain according to VAS scale
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0 1 2 3 4 5
1= Mild (1-3)
2= Moderate (4-6)
3= Severe (7-10)
4= Not applicable

25.

Does your pain start with movement?

1=Yes
2=No
3= Not applicable

26.

If yes, in which position pain is
aggravating?

1= Sitting

2= Standing

3= Walking

4= Lying

5= Others

6= No

7= Not applicable

217.

Do you feel pain at any rest?

1=Yes
2=No
3= Not applicable

28.

Behavior of your pain?

1= Continuous
2= Intermittent
3=No

4= Not applicable

29.

In which position you feel better?

1= Sitting

2= Standing

3= Walking

4= Lying

5= Others

6= No

7= Not applicable

30.

Is your pain disturbing your sleep?

1=Yes
2= No
3= Not applicable

31.

If yes, how many hours?

1=0-1 hours

2= 2-3 hours

3= More than 3 hours
4= No

5= Not applicable

Training and Rehabilitation

32.

What type of treatment have you
received for ankle injury?

1= Medication

2= Surgery

3= Physiotherapy

4= Medication and

physiotherapy

5= Medication, surgery and
physiotherapy

6= Medication and surgery
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7= Surgery and medication
8= No treatment
9= Not applicable

33. | How was the improvement after 1= Improvement
treatment for ankle injury? 2= Worse
3= Unchanged
4= Not applicable
34. | After suffering an ankle injury, do you | 1= Yes, regularly
perform any off-court activities 2= Occasionally
designed to strengthen your ankles? 3=No
4= Not applicable
35. | Do you received any coaching or 1=Yes
training methods to prevent further 2=No
ankle injuries? 3= Not applicable
Protective Equipment
36. | Do you have used any ankle 1=Yes
protective equipment while playing 2=No
basketball before ankle injury? 3= Not applicable
37. | Do you have now used any ankle 1=Yes
protective equipment while playing 2=No
basketball?
38. | What type of basketball shoes do you | 1= High-top shoes
wear? 2= Mid-top shoes
3= Low-top shoes
39. | How often do you replace your 1= Every 6 months or more
basketball shoes? 2= 0nce a year
3= Only when damaged
40. | How would you rate the comfort of 1= Very comfortable
your current basketball shoes? 2= Comfortable
3= Neutral
4= Uncomfortable
41. | Do you regularly warm up or stretch 1=Yes, always
before playing basketball before ankle | 2= Sometimes
injury? 3= Never
4= Not applicable
42. | Do you now regularly warm up or 1=Yes, always
stretch before playing basketball? 2= Sometimes
3= Never
Risk Factors
43. | Do you believe that the playing surface | 1= Yes
contributes to your risk of ankle injury? | 2= No
3= Not sure
44. | Do you think that poor ankle flexibility | 1=Yes
or strength increases the risk of ankle 2= No

3= Not sure
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injury?

45. | Do you believe that your risk of ankle 1=Yes
injuries is influenced by your level of 2= No
physical fitness? 3= Not sure

46. | Do you believe that ankle injuries can 1=Yes
result from not using protective gear? 2=No

3= Not sure

47. | Do you think that poor warm up before | 1=Yes

game increases the risk of ankle injury? | 2= No
3= Not sure

48. | Do you think that without the right 1=Yes
guidelines, trainees may sustain ankle 2=No
injuries? 3= Not sure

49. | Do you believe that ankle problems 1=Yes
might result from wearing the wrong 2=No
kKind of shoes? 3= Not sure

50. | Do you believe that ankle injuries might | 1= Yes
be caused by psychological stress 2=No
(performance pressure, anxiety, stress) | 3= Not sure
and environmental (high-stakes
competitions, friendly games) factors?

51. | Do you think that overweight can be the | 1=Yes
result of ankle injuries? 2=No

3= Not sure

52. | Isit possible for novice basketball 1=Yes

players to ankle injuries? 2=No
3= Not sure
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