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Abstract

Basketball involves frequent jumping, landing, stopping, turning, and contact. These actions place high loads on the ankle, knee,
muscles, and tendons, especially in young players who are still growing and learning movement skills. This review examines the main
causes of basketball injuries in young players and identifies practical ways to reduce them. Common causes include previous injury,
poor landing and cutting technique, weak balance and lower-limb control, sudden increases in training load, fatigue, limited recovery,
poor court conditions, and failure to follow a regular prevention program. The evidence supports a combined approach based on a
structured warm-up, strength and balance exercises, correct movement technique, gradual training progression, safe equipment and
courts, and early reporting of pain. Technology can help players follow these actions more regularly. Basketball Pro is proposed as a
mobile application that provides short exercise videos, guided warm-ups, technique instructions, training reminders, and simple
monitoring of pain and fatigue. The app may help young people practice basketball more safely when direct coaching is not always
available. It is an educational support tool and cannot replace a coach, physiotherapist, or doctor. Its effect on injury rates must be tested
in future studies with young basketball players.
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|. INTRODUCTION

Basketball is widely practiced by children and adolescents because it requires little equipment, can be played in schools and
communities, and develops cardiovascular fitness, coordination, confidence, and teamwork. Its health value is particularly relevant
because physical activity remains insufficient among many adolescents. The 2022 Viet Nam Physical Activity Report Card assigned the
lowest grade to overall physical activity and identified important gaps in organized-sport surveillance (Nguyen et al., 2023). A 2025
study of 475 sixth-grade students in Ho Chi Minh City found that only 36.8% met recommended activity levels (Truong et al., 2025).
These findings support greater access to attractive sports such as basketball, but participation should be accompanied by practical injury-
prevention education.

The movement profile of basketball also explains its risks. Players repeatedly accelerate, stop, pivot, jump, land in crowded spaces, and
make direct or indirect contact. In a prospective cohort of 518 youth players, all-complaint surveillance showed a larger injury burden
than estimates based only on medical attention or time loss; both acute and gradual-onset complaints were important (Owoeye et al.,
2020). Secondary-school surveillance similarly showed that non-time-loss injuries form a large part of the true burden (Morris et al.,
2019). Injuries that initially appear minor may reduce participation, impair performance, recur, or develop into persistent ankle
instability, tendinopathy, or other long-term problems.

Lower-extremity injuries dominate because the ankle and knee absorb high forces during landing and direction changes. Lateral ankle
sprain is strongly associated with landing on another player's foot, poor balance, previous sprain, and insufficient neuromuscular control.
Knee problems include ligament sprains, patellofemoral pain, patellar tendinopathy, and less frequently but more seriously, anterior
cruciate ligament (ACL) injury. Video research indicates that ACL injuries often occur during landing, cutting, and deceleration with
unfavorable trunk, hip, knee, and foot positions (Gill et al., 2023). Repetitive jumping and rapid load progression also contribute to
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gradual-onset tendon and bone stress problems. A three-year prospective study of young basketball and floorball players demonstrated
the relevance of overuse injuries and player-related risk factors (Leppénen et al., 2017).

Injury risk is not determined by one movement or one personal characteristic. It emerges from interactions among intrinsic factors
(previous injury, growth, strength, mobility, balance, fatigue, and movement skill) and extrinsic factors (training load, coaching, playing
surface, footwear, contact, competition intensity, and recovery opportunities). Adolescents require special attention because rapid
growth may temporarily change coordination, flexibility, and load tolerance. In Vietnamese schools, basketball may be played with
limited access to athletic trainers, individualized screening, or continuous coaching. Students may learn exercises from fragmented
online content without knowing whether the movement is suitable, correctly performed, or safe after pain. This creates a need for a
simple, consistent, and culturally adaptable prevention resource.

Exercise-based prevention is effective when it is multicomponent and performed regularly. The SHRed Injuries Basketball
neuromuscular warm-up reduced ankle and knee injury rates by 36% among youth basketball players (Emery et al., 2022). A recent
systematic review found that youth ankle-prevention programs combining strengthening, agility, and other components could reduce
ankle injury incidence, with education and adherence influencing effectiveness (Berkey et al., 2024). Digital delivery may help translate
such evidence into daily practice. A cluster randomized trial in youth athletics found that a digital health platform providing injury-
prevention information reduced injury incidence (Jacobsson et al., 2023), although evidence cannot automatically be generalized to
basketball.

Accordingly, this study aims to: (1) synthesize major causes and modifiable risk factors for injuries in young basketball players; (2)
identify practical, evidence-based preventive actions; and (3) translate these actions into the conceptual design of Basketball Pro, a
mobile application intended to guide safe warm-up and movement practice. This article is a narrative evidence synthesis and design
proposal rather than a clinical effectiveness trial.

Il. METHODOLOGY

A focused narrative review was conducted using peer-reviewed literature published mainly between January 2016 and June 2026.
Searches were performed in PubMed, Google Scholar, and journal databases using combinations of basketball, youth, adolescent, school,
injury epidemiology, ankle sprain, knee injury, ACL, overuse injury, neuromuscular warm-up, balance, strength, workload, prevention,
mobile application, and digital health. Priority was given to prospective cohorts, controlled trials, systematic reviews, meta-analyses,
and studies directly involving youth basketball. Evidence on Vietnamese adolescent physical activity was included to establish local
relevance because basketball-specific school injury surveillance in Vietnam is limited. Findings were organized into injury mechanisms,
modifiable risk factors, preventive strategies, and digital translation. No pooled statistical analysis was performed. App functions were
mapped only to supported preventive behaviors; diagnosis, treatment, and return-to-play decisions were excluded from the proposed
scope.

1. RESULTS AND DISCUSSION

3.1. Why young basketball players are injured

Basketball injuries usually have more than one cause. The injury occurs during a specific event, such as landing on another player's foot,
but the result may also be affected by previous injury, fatigue, poor movement control, or an unsafe court. Young players face an
additional problem because their bodies and movement skills are still developing. During a growth period, the bones may grow faster
than muscles and tendons adapt. A player may temporarily lose flexibility, coordination, or control. If training intensity rises at the same
time, the body may not tolerate the new load. Therefore, injury prevention should not focus only on the final movement that caused
pain. It should also examine the player's physical condition, training history, recovery, technique, and playing environment.

Ankle sprain is one of the most common basketball injuries. It often occurs after a rebound, jump shot, or lay-up when a player lands
on another player's shoe. The ankle can also turn inward during a fast direction change or after body contact. These events are difficult
to remove from the game. However, the level of damage is influenced by ankle strength, balance, reaction time, and previous injury. A
player who has had an ankle sprain may return to play when pain has decreased but before strength and balance have fully recovered.
Limited ankle movement and poor control can remain even when the athlete feels ready. This helps explain why ankle sprains often
happen again. External ankle braces can reduce some ankle inversion during a basketball landing task (Whyte et al., 2019), but a brace
alone does not correct weak muscles or poor balance.

Knee injuries are linked to jumping, landing, stopping, and cutting. During a safe landing, the hip, knee, and ankle bend to absorb force.
The trunk stays controlled, and the knee remains in line with the foot. Risk may increase when the player lands with a stiff leg, the knee
moves inward, the trunk leans to one side, or most of the force is placed on one leg. These positions may place more stress on the knee
ligaments and joint. Video analysis of ACL injuries in professional basketball shows that many injuries occur during high-speed landing
or direction-change actions, often with indirect contact before the injury (Gill et al., 2023). Professional data cannot be applied directly
to school students, but the movement pattern is relevant because young players perform the same basic actions with less experience and
control.

Poor technique is often connected with limited strength. Weak hip and trunk muscles can reduce control of the thigh and knee during a
single-leg landing. Weak calf and ankle muscles can make it harder to stabilize the foot after contact with the floor. Fatigue can make
these problems worse. Near the end of a long training session or game, players may react more slowly, land with less control, and make
poorer decisions. They may also enter a crowded landing area because they are watching the ball rather than the floor or nearby players.

This publication is licensed under Creative Commons Attribution CC BY.
10.29322/1JSRP.16.08.2026.p17614 WWww.ijsrp.org


http://ijsrp.org/

International Journal of Scientific and Research Publications, Volume 16, Issue 8, August 2026 200
ISSN 2250-3153

Technique training should therefore be performed when players are fresh and later repeated under controlled fatigue so that correct
movement can be maintained during real play.

Not all basketball injuries happen in one clear event. Patellar tendon pain, Achilles tendon pain, shin pain, and lower-back pain often
develop over several days or weeks. These problems occur when repeated training load is greater than the body's ability to recover and
adapt. Basketball places repeated force on the lower limbs through sprinting and jumping. A sudden increase in the number of sessions,
training time, jump volume, or competition level can exceed tissue tolerance. The three-year study by Leppénen et al. (2017) showed
that overuse injuries are an important problem in young team-sport players. Growth periods, year-round participation in one sport,
closely scheduled matches, poor sleep, and training through pain can further increase the problem (Brenner et al., 2024).

Warm-up and preparation also affect injury risk. A few minutes of jogging or static stretching does not fully prepare a player for fast
stops, jumps, and turns. A useful warm-up must gradually increase body temperature and then prepare the joints, muscles, balance, and
movement patterns used in basketball. Young players may skip this work because they want to start playing immediately or because no
coach is present. Irregular practice is another problem. An effective exercise has little value if it is performed only once or with poor
form. Research on youth injury-prevention programs shows that regular participation and clear instruction are important for success
(Lutz et al., 2024).

The playing environment creates additional risks. Dust, water, cracks, loose floor sections, poor lighting, and objects placed near the
court can cause falls or collisions. Shoes that are worn out, too large, too small, or unsuitable for the surface may reduce grip and support.
Contact injuries can occur when players do not understand safe rules or when games are poorly controlled. Finger injuries are common
when catching a fast pass with incorrect hand position. Muscle strains may occur after an inadequate warm-up or sudden sprint. These
causes are not complex, but they are often ignored in informal school and community games where there is no medical or coaching staff.

3.2. Practical actions to reduce injury

The evidence supports a combined prevention program rather than one exercise or one item of equipment. The central part should be a
10-15-minute neuromuscular warm-up before training and games. It should include light running, dynamic mobility, lower-limb and
trunk strength, single-leg balance, jumping and landing, and controlled cutting. The SHRed Injuries Basketball program reduced ankle
and knee injury rates by 36% in youth players (Emery et al., 2022). A systematic review also found that youth ankle-prevention programs
were more effective when they included several components, particularly strength and agility exercises, and when athletes followed the
program regularly (Berkey et al., 2024).

Exercise difficulty should increase in small steps. A beginner may first learn a body-weight squat, double-leg landing, and stable single-
leg stand. Later, the player can move to split squats, single-leg landings, lateral hops, reach tasks, and changes of direction. Speed and
reaction tasks should be added only after the player can control the basic movement. Coaches and exercise videos should use short
instructions, such as ‘land softly,” “bend the hip and knee,” ‘keep the knee over the foot,” and ‘control the trunk.” Prevention programs
can improve landing movements related to ACL loading (Lopes et al., 2018), although no simple movement test can predict exactly
who will be injured.

Training load and recovery must be managed at the same time. The number and intensity of sessions should rise gradually, especially
after a holiday, illness, or injury. Players should have enough sleep, food, water, and rest between hard sessions. A simple daily check
of pain, fatigue, sleep, and session difficulty can help identify a problem early. Pain that becomes stronger, changes running or landing
technique, or continues over several sessions should not be ignored. The player should reduce the load and speak to a coach, parent,
physiotherapist, or doctor. Severe pain, swelling, instability, inability to bear weight, head injury symptoms, or loss of normal movement
requires professional assessment.

Safe courts, suitable shoes, clear rules, and good supervision remain basic requirements. Players with repeated ankle sprains may benefit
from taping or an ankle brace when this is recommended by a qualified professional. However, equipment should support, not replace,
rehabilitation and exercise. Schools should also teach students how to check the court, warm up, respect landing space, report pain, and
return to play gradually after injury. These low-cost actions are important in settings where full-time sports medical support is not
available.

3.3. Technology Support and Basketball Pro

Technology can support injury prevention, but it cannot remove physical contact, correct every movement, or provide a medical
diagnosis. Its main value is to provide reliable guidance when a coach is not available and to help players practice regularly. Many
young people already use smartphones to learn sports skills. A well-designed app can present a warm-up in the correct order, demonstrate
each exercise, explain common errors, and remind players to complete their training. This structured guidance may be more suitable
than unselected online videos, which may not match a player’s age, skill level, or physical condition.

Based on the identified injury risks and the conditions in which young people play basketball in Vietnam, we developed Basketball Pro
to support Vietnamese basketball players. The app is intended to provide accessible and consistent guidance, especially for young players
who have limited access to qualified coaches or structured injury-prevention programs. Its content focuses on safe movement and correct
basic techniques that players can practice both on and off the court.

Baskethall Pro provides short programs covering warm-up, strength, balance, landing, stopping, and changing direction. Each exercise
includes a clear demonstration video, simple spoken and written instructions, the number of repetitions, rest time, common errors, and
a safe progression. Users can select a beginner, intermediate, or advanced level and indicate whether they have access to equipment or
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a full basketball court. Before each session, the app asks about current pain, fatigue, and recent injuries. If a user reports a warning sign,
the app advises the user to stop training and seek appropriate support instead of continuing the program.

The app also supports regular practice through weekly plans, reminders, completion records, and simple progress levels. After each
session, users can record training duration, perceived effort, pain, and fatigue. These records may help users observe changes over time
and recognize when symptoms are becoming worse or training load has increased too quickly. The app can therefore encourage players
to take an active role in managing their practice and movement habits.

An initial version of Basketball Pro has been introduced at several basketball training centers and lower- and upper-secondary schools
in Hanoi. Initial feedback from players and instructors has been positive. Users reported that the demonstrations and instructions helped
them identify movement errors and adjust their posture more actively. They could also review and practice basic movements away from
the basketball court, which made the guidance available beyond scheduled training sessions. These observations suggest that the app is
practical and acceptable in youth basketball settings. However, this early feedback should not be interpreted as evidence that the app
reduces injury rates. A controlled study with defined outcomes, an adequate sample, and follow-up data is required to evaluate its
effectiveness.

Chatbot
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Figure 1. Basketball Pro application logo, home screen, and chatbot interface.

Clear safety limits remain necessary. Basketball Pro does not provide a medical diagnosis, make return-to-play decisions, or guarantee
that injuries will not occur. Players with persistent pain, swelling, instability, or reduced function should stop training and consult a
qualified health professional. For users under 18, data collection should be limited to necessary information and protected through
suitable consent, privacy, and security measures.

IV. CONCLUSIONS

Basketball injuries in young players are linked to the demands of jumping, landing, stopping, turning, and contact. Risk becomes higher
when players have a previous injury, poor strength or balance, incorrect technique, fatigue, sudden increases in training, limited recovery,
or unsafe playing conditions. Injury prevention should combine a structured warm-up, strength and balance training, correct landing and
cutting technique, gradual training progression, safe courts and equipment, and early reporting of pain. Basketball Pro is proposed as a
practical way to guide these actions through exercise videos, short training plans, reminders, and simple monitoring. It may help young
people practice more safely when direct coaching is limited, but it cannot replace professional coaching or medical care. Its usability
and effect on injury rates should be tested with young basketball players before it is presented as an effective prevention tool.
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