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Abstract

The present study investigates shoulder joint injuries among handball
players and examines their influence on athletic performance from a
sports training perspective. Shoulder injuries represent one of the most
frequent musculoskeletal problems in handball due to the repetitive
overhead movements, physical contact, and high-intensity demands of
the sport. The research aimed to identify the most common shoulder
injuries experienced by handball players, evaluate the role of physical
preparation and warm-up in injury prevention, and determine how
these injuries affect technical and physical performance. A
descriptive-analytical research design was adopted, and data were
collected through a structured questionnaire administered to senior
handball players from clubs in Bouira Province, Algeria. The
questionnaire focused on three principal dimensions: physical
preparation, warm-up practices, and relaxation techniques. The
findings indicate that inadequate physical conditioning and
insufficient warm-up significantly increase the risk of shoulder
injuries, leading to reduced athletic performance. Conversely,
appropriate physical training, scientifically planned conditioning
programs, and effective warm-up and recovery strategies contribute
substantially to injury prevention and performance enhancement. The
study concludes that strengthening the shoulder joint musculature and
ligaments through evidence-based training methods should be an
essential component of handball preparation programs. Implementing
preventive training strategies can improve player health, minimize
injury occurrence, and optimize long-term athletic performance.

Ozet

Bu c¢aligma, hentbol oyuncularinda gorilen omuz eklemi
yaralanmalarini ve bu yaralanmalarin sportif performans iizerindeki
etkilerini antrenman perspektifinden incelemektedir. ~Omuz

yaralanmalari, tekrarlayan bas iistii hareketler, yogun fiziksel temas ve
oyunun yiiksek tempolu yapisi nedeniyle hentbolda en sik goriilen kas-
iskelet sistemi problemlerinden biridir. Arastirmanin amaci, hentbol
oyuncularinda en yaygin omuz yaralanmalarini belirlemek, fiziksel
hazirhlk ve 1smmmanin yaralanmalarin Onlenmesindeki roliinii
degerlendirmek ve bu yaralanmalarin teknik ile fiziksel performansa
etkisini ortaya koymaktir. Arastirmada betimsel-analitik yontem
kullanilmig ve veriler Cezayir'in Bouira ilindeki iist diizey hentbol
kuliiplerinde oynayan sporculara uygulanan yapilandirilmis anket
araciligiyla toplanmistir. Anket fiziksel hazirlik, 1sinma uygulamalari
ve gevseme teknikleri olmak fizere {i¢ temel boyutu kapsamaktadir.
Bulgular, yetersiz fiziksel hazirlik ve uygun olmayan 1sinmanin omuz
yaralanmas1 riskini Onemli Ol¢lide artirdigini ve bunun sportif
performanst olumsuz etkiledigini gostermektedir. Buna karsilik,
bilimsel temellere dayanan antrenman programlari, etkili 1sinma ve
toparlanma stratejileri yaralanmalarin 6nlenmesine ve performansin
gelistirilmesine 6nemli katki saglamaktadir. Sonug olarak, omuz
cevresi kaslarinin ve baglarinm gii¢lendirilmesine yonelik bilimsel
antrenman yontemleri hentbol hazirlilk programlarinin  temel
bilesenlerinden biri olmalidir.

Anahtar Kelimeler: Hentbol, Omuz Eklemi Yaralanmasi, Spor
Antrenmani, Sportif Performans, Yaralanmalarin Onlenmesi, Fiziksel

Keywords: Handball, Shoulder Joint Injury, Sports Training, Athletic =~ Hazirlik

Performance, Injury Prevention, Physical Preparation

Introduction

Handball is one of the most physically demanding team sports, characterized by high-intensity intermittent movements, repeated
overhead throwing actions, rapid changes of direction, physical contact, and explosive jumping. These biomechanical and
physiological demands expose athletes to a substantial risk of musculoskeletal injuries, particularly involving the upper
extremities. Among these injuries, shoulder disorders are recognized as one of the most prevalent and performance-limiting
conditions because the shoulder joint plays a fundamental role in passing, shooting, blocking, and defensive movements. The
repetitive execution of high-velocity throwing actions, combined with external contact and cumulative training loads, places
considerable mechanical stress on the glenohumeral joint and surrounding soft tissues, making shoulder injuries a persistent
concern in competitive handball.

Sports injuries not only compromise the health and well-being of athletes but also have profound consequences for individual
performance, team success, and long-term athletic development. Shoulder injuries may lead to pain, reduced range of motion,
muscular weakness, impaired throwing velocity, and decreased technical precision, ultimately limiting a player's ability to
perform at an optimal level. In addition to their physical consequences, prolonged rehabilitation periods may result in
psychological distress, diminished confidence, interrupted training continuity, and increased financial burdens for sports
organizations. Consequently, injury prevention has become an integral component of contemporary sports science, emphasizing
evidence-based conditioning programs, appropriate workload management, and systematic monitoring of athletes.

The shoulder complex is the most mobile joint in the human body, allowing extensive multidirectional movement at the expense
of inherent stability. This anatomical characteristic makes the joint particularly vulnerable to overuse syndromes, ligament
injuries, muscular strains, rotator cuff disorders, impingement syndrome, labral lesions, and instability. In handball, these
pathological conditions frequently develop through repetitive overhead movements performed under fatigue, insufficient
muscular strength, inadequate neuromuscular control, or poor movement mechanics. Furthermore, direct collisions with
opponents during offensive and defensive play substantially increase the likelihood of acute traumatic injuries. Consequently,
maintaining shoulder integrity requires not only technical proficiency but also comprehensive physical preparation designed to
enhance joint stability and muscular balance.

Recent developments in sports medicine have increasingly emphasized the importance of preventive training interventions rather
than relying solely on post-injury rehabilitation. Scientific evidence suggests that structured warm-up protocols, progressive
resistance training, proprioceptive exercises, flexibility programs, and recovery strategies significantly reduce injury incidence
while simultaneously improving athletic performance. International injury prevention programs have demonstrated that
integrating neuromuscular conditioning into regular training sessions contributes to greater joint stability, improved movement
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efficiency, and reduced exposure to injury risk factors. These findings highlight the necessity of incorporating preventive
exercise programs into the routine preparation of handball players at all competitive levels.

Physical preparation represents one of the fundamental determinants of athletic performance and injury prevention in handball.
Well-designed conditioning programs improve muscular strength, endurance, coordination, balance, reaction time, and
movement control, thereby enabling athletes to tolerate the substantial physical demands imposed during training and
competition. Equally important is an appropriate warm-up, which enhances blood circulation, increases muscle temperature,
improves joint mobility, facilitates neuromuscular activation, and prepares athletes both physically and psychologically for high-
intensity performance. Conversely, inadequate physical preparation, insufficient warm-up, and poor recovery practices have
consistently been identified as major contributors to sports injuries across different competitive environments.

Despite considerable advances in sports injury research, shoulder injuries remain highly prevalent among handball players,
particularly in developing sporting environments where access to evidence-based preventive programs may be limited. Previous
investigations have predominantly focused on epidemiological characteristics, clinical diagnosis, rehabilitation protocols, or
biomechanical analyses of throwing techniques. Comparatively fewer studies have examined shoulder injuries from an
integrated sports training perspective that simultaneously considers physical preparation, warm-up practices, recovery strategies,
and their collective influence on athletic performance. This gap underscores the need for practical research capable of informing
coaches, sports scientists, physiotherapists, and athletes about effective preventive measures applicable within everyday training
environments.

The present study addresses this need by investigating shoulder joint injuries among handball players and examining the extent
to which these injuries influence athletic performance. Specifically, the study evaluates the relationship between physical
preparation, warm-up quality, relaxation practices, and shoulder injury occurrence using a descriptive-analytical research design.
By identifying modifiable risk factors associated with shoulder injuries, this research seeks to provide scientifically grounded
recommendations that may contribute to safer training practices, improved injury prevention strategies, enhanced player health,
and sustainable improvements in handball performance.

2. Literature Review

Sports injuries remain one of the greatest challenges affecting athletes' health, competitive longevity, and performance. Among
team sports, handball is recognized as a high-risk discipline due to its combination of repetitive overhead throwing, rapid
acceleration and deceleration, jumping, abrupt changes of direction, and frequent physical contact. These biomechanical
demands place considerable stress on the musculoskeletal system, particularly the shoulder joint, which plays a central role in
almost every offensive and defensive movement. Consequently, researchers have increasingly emphasized the importance of
injury prevention through scientifically planned training, proper physical preparation, and evidence-based rehabilitation
strategies.

According to Ibrahim Rahma Muhammad and Fathi Al-Mahshash Yusuf (2002), sports injuries are among the primary factors
limiting athletic achievement, often resulting in temporary or permanent reductions in physical capacity. They argue that injury
prevention should be integrated into the overall training process through appropriate conditioning, medical supervision, and
continuous monitoring of athletes' physical readiness. Similarly, Osama Riyad (1998) described sports injuries as a major
obstacle to maintaining athletic performance and emphasized that preventive measures are more effective and economically
beneficial than post-injury treatment.

The anatomical complexity of the shoulder joint makes it particularly susceptible to injury during overhead sports. Igbal Rasmi
Muhammad (2006) explained that the shoulder possesses the greatest range of motion among all human joints while
simultaneously exhibiting relatively low intrinsic stability. This combination enables high-performance movement but
substantially increases vulnerability to ligament injuries, muscle strains, tendon disorders, instability, and overuse syndromes.
In handball, repeated throwing actions performed under fatigue or improper technique further increase mechanical stress on the
glenohumeral joint.

Several authors have highlighted the decisive role of scientific sports training in minimizing injury risk. Talha Hussam Al-Din
(1997) argued that modern sports training should be based on progressive physiological adaptation, individualized workload
management, and systematic physical development. Appropriate training programs improve muscular strength, flexibility,
neuromuscular coordination, and joint stability, thereby reducing susceptibility to injury while simultaneously enhancing athletic
performance. Likewise, Jamil Naseef (1993) emphasized that successful athletic preparation depends on balancing technical
training with comprehensive physical conditioning and injury prevention strategies.

Warm-up and recovery have also received considerable attention in sports medicine literature. Osama Riyad (1999) stated that
appropriate warm-up enhances blood circulation, increases muscle temperature, improves joint mobility, and prepares athletes
for high-intensity physical activity. Insufficient warm-up has been consistently associated with increased injury incidence,
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particularly in explosive sports such as handball. Complementing this perspective, Tayri Abdul Razzaq (2001) and Zainab Al-
Alam (1995) emphasized that sports massage and relaxation techniques facilitate muscle recovery, reduce fatigue, improve
circulation, and contribute to injury prevention when incorporated into regular training programs.

Contemporary research has continued to demonstrate the importance of scientifically designed training environments for
improving athletic performance. Afrit et al. (2026) reported that structured physical education and sports programs significantly
enhance motor coordination among adolescent basketball players, highlighting the broader role of neuromuscular development
in athletic performance. Although conducted in basketball, these findings are directly applicable to handball because both sports
require rapid multidirectional movements, coordination, and upper-limb control.

Beyond individual physical preparation, organizational and environmental factors also influence sports performance and athlete
well-being. Dahia et al. (2026) emphasized that modern sports organizations contribute substantially to sustainable athletic
development by promoting structured training systems, athlete education, and evidence-based management practices. Effective
organizational support facilitates the implementation of preventive training programs and improves long-term athlete
development.

Furthermore, the sporting environment itself may expose athletes to additional injury risks. Bekli et al. (2026) discussed
manifestations of violence during sports competitions in Algeria, demonstrating that excessive physical aggression and unsafe
competitive conditions increase the likelihood of sports injuries. Their findings suggest that injury prevention should encompass
not only physical preparation but also improvements in competition management, officiating, and athlete protection.

Collectively, the reviewed literature demonstrates a strong consensus that shoulder injuries in handball result from multiple
interacting factors, including inadequate physical preparation, insufficient warm-up, repetitive overhead movements, excessive
training loads, and environmental influences. Previous studies consistently recommend comprehensive preventive strategies
based on scientific training principles, strengthening exercises, flexibility development, neuromuscular conditioning, recovery
protocols, and continuous athlete monitoring. Nevertheless, relatively few investigations have specifically examined the
combined effects of physical preparation, warm-up practices, relaxation techniques, and shoulder injuries on handball
performance within the Algerian context. Therefore, the present study seeks to address this gap by providing empirical evidence
regarding the relationship between shoulder joint injuries and athletic performance among handball players while offering
practical recommendations for coaches, sports scientists, and healthcare professionals.

3. Methodology
3.1 Research Design

This study employed a quantitative descriptive-analytical research design to investigate the relationship between shoulder joint
injuries and the performance of handball players. The descriptive approach was considered appropriate because it enables the
systematic examination of existing phenomena without manipulating the study variables, while the analytical component
facilitates the interpretation of relationships among the investigated factors. Specifically, the study explored how physical
preparation, warm-up practices, and relaxation techniques influence the occurrence of shoulder injuries and their subsequent
effect on athletic performance. The methodology was designed to generate empirical evidence capable of supporting practical
recommendations for coaches, sports scientists, physiotherapists, and sports organizations.

3.2 Research Setting

The field investigation was conducted in Bouira Province, Algeria, involving senior handball clubs actively participating in
official competitions. Three clubs were selected as the study setting:

e Etoile Sportive de Chabab Taqdidt
e  Chabab Sportive Ain Turk
e Association Al-Hashemia

These clubs were selected because they represent competitive handball environments and provide appropriate conditions for
investigating shoulder injuries among experienced athletes.

3.3 Participants and Sampling

The study population consisted of registered senior handball players and their coaches from clubs operating in Bouira Province.
A simple random sampling technique was adopted to minimize selection bias and improve sample representativeness.

Among ten eligible handball clubs in the province, three clubs (30%) were randomly selected for participation. The final study
sample comprised:
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e 42 senior handball players
e 5 handball coaches

The participating coaches possessed practical coaching experience and were included to provide expert opinions regarding injury
prevention, physical preparation, and training practices. This combination of athletes and coaches allowed the study to obtain
complementary perspectives on shoulder injuries and performance.
3.4 Study Variables
The study investigated the relationship between one independent variable and one dependent variable.
Independent variable
e  Shoulder joint injuries.
Dependent variable
e Performance of handball players.
To better explain this relationship, the independent variable was examined through three operational dimensions:
e  Physical preparation.
e  Warm-up quality.

e Relaxation and recovery practices.

These dimensions were selected because previous sports medicine research identifies them as major modifiable risk factors
associated with shoulder injury occurrence.

3.5 Research Instrument

Data were collected using a structured questionnaire specifically developed to investigate factors associated with shoulder joint
injuries among handball players. The questionnaire was prepared after reviewing relevant literature and was organized into three
principal sections:

1. Physical preparation.
2.  Warm-up practices.
3. Relaxation and recovery skills.

Each section contained questions designed to evaluate participants' perceptions regarding injury prevention and the influence of

these factors on athletic performance. The questionnaire was selected because it allows standardized data collection from a
relatively large number of respondents while facilitating quantitative analysis of participants' opinions and experiences.

3.6 Data Collection Procedure

The research was conducted between 25 April and 9 May 2016.

Initially, preliminary meetings and interviews were organized with coaches and athletes to introduce the objectives of the
research and explain participation procedures. Following questionnaire development and final revision, printed questionnaires
were distributed personally to participants from the selected clubs.

Completed questionnaires were subsequently collected, checked for completeness, coded, and prepared for statistical analysis.
The collected responses constituted the primary empirical dataset used to evaluate the research hypotheses concerning physical
preparation, warm-up practices, relaxation techniques, and shoulder injuries.

3.7 Data Analysis

The collected data were analyzed using descriptive statistical techniques. Frequencies and percentages were calculated to
summarize participants' responses and identify prevailing patterns related to shoulder injuries and performance.
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The findings were organized into tables and interpreted according to each research objective and hypothesis. The analytical
process focused on determining whether physical preparation, warm-up quality, and relaxation practices were associated with
shoulder injury occurrence and whether these injuries negatively influenced athletic performance.

3.8 Ethical Considerations

Participation in the study was entirely voluntary. Before questionnaire administration, participants were informed about the
objectives of the research and assured that the information collected would be used exclusively for scientific purposes.
Confidentiality and anonymity were maintained throughout data collection, analysis, and reporting. Participants were informed
of their right to withdraw from the study at any stage without any consequences.

3.9 Study Limitations

This study has several limitations that should be considered when interpreting the findings. First, the research was conducted
exclusively among senior handball clubs located in Bouira Province, which may limit the generalizability of the results to other
regions or competitive levels. Second, the study relied on self-reported questionnaire responses, making the findings subject to
recall bias and individual perception. Third, the cross-sectional nature of the study does not permit causal inferences regarding
the relationship between shoulder injuries and athletic performance. Nevertheless, the selected sample provides valuable insights
into the practical challenges faced by competitive handball players and contributes meaningful evidence regarding injury
prevention strategies in handball training.

4. Results and Discussion

The findings of the present study provide compelling evidence that shoulder joint injuries constitute one of the principal factors
limiting athletic performance among competitive handball players. Analysis of the questionnaire responses obtained from senior
handball players and coaches demonstrated a high level of agreement regarding the relationship between inadequate physical
preparation, poor warm-up practices, insufficient recovery strategies, and the occurrence of shoulder injuries. Collectively, the
results support the general hypothesis that shoulder joint injuries significantly impair the technical, physical, and functional
performance of handball players.

One of the most important findings concerns the role of physical preparation in preventing shoulder injuries. Coaches
unanimously indicated that inadequate sport-specific physical conditioning contributes directly to shoulder joint injuries and
negatively influences athletic performance. Indeed, all participating coaches (100%) agreed that insufficient attention to physical
preparation increases the likelihood of shoulder injury among handball players. This remarkable consensus highlights the central
role of structured conditioning programs in reducing injury risk and maintaining competitive performance.

These findings are consistent with the theoretical principles of sports science, which emphasize that physical preparation extends
beyond improving athletic performance and serves as a fundamental preventive strategy against musculoskeletal injuries.
Adequate muscular strength, joint stability, flexibility, proprioception, and neuromuscular coordination enable athletes to tolerate
repetitive mechanical loads imposed during training and competition. Conversely, insufficient conditioning exposes the shoulder
complex to excessive biomechanical stress during throwing, passing, blocking, and defensive actions. Given that handball
requires hundreds of repetitive overhead movements throughout a competitive season, inadequate physical preparation
accelerates fatigue, reduces movement efficiency, and increases tissue overload, thereby creating favorable conditions for both
acute and overuse injuries.

The present findings corroborate the conclusions of Ibrahim Rahma Muhammad and Fathi Al-Mahshash Yusuf (2002), who
argued that sports injuries represent one of the primary obstacles to athletic achievement and should therefore be addressed
through systematic preventive conditioning rather than reactive medical treatment. Likewise, Talha Hussam Al-Din (1997)
emphasized that scientifically planned sports training enhances physiological adaptation, muscular development, and injury
resistance while simultaneously improving competitive performance. Similarly, Osama Riyad (1998) considered injury
prevention an essential objective of modern sports medicine because injuries interrupt training continuity and compromise long-
term athletic development. These theoretical perspectives provide strong support for the current findings, indicating that
comprehensive physical preparation is indispensable for maintaining shoulder integrity and maximizing handball performance.

The results also demonstrate the considerable importance of warm-up quality as a protective factor against shoulder injuries.
Participants consistently agreed that poor or insufficient warm-up increases the risk of injury by failing to prepare the
musculoskeletal system adequately for high-intensity exercise. The field data revealed that inadequate attention to warm-up
duration and quality was perceived as an important contributor to shoulder injuries affecting performance.

From a physiological perspective, these findings are entirely expected. Warm-up enhances muscle temperature, increases blood
circulation, improves joint lubrication, stimulates neuromuscular activation, and optimizes the elasticity of muscles and
connective tissues. Collectively, these physiological adaptations enable athletes to produce force more efficiently while reducing
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mechanical stress placed upon the shoulder joint. Conversely, initiating high-intensity throwing actions without sufficient warm-
up exposes relatively stiff muscles, tendons, and ligaments to excessive loading, substantially increasing injury risk.

These observations support the work of Osama Riyad (1999), who described warm-up as one of the most effective preventive
interventions in competitive sport. Likewise, contemporary sports medicine recognizes dynamic warm-up protocols as essential
components of injury prevention programs because they improve movement quality, enhance joint mobility, and reduce the
incidence of upper-limb injuries. The present findings therefore reinforce the recommendation that handball coaches should
integrate structured, sport-specific warm-up protocols into every training session and competitive event.

Another important finding concerns the contribution of relaxation and recovery practices to shoulder injury prevention.
Participants recognized that appropriate recovery techniques help restore muscular function, maintain physical fitness, and
reduce cumulative fatigue. Both coaches and players indicated that recovery strategies facilitate sustained athletic performance
while minimizing the risk of shoulder injuries associated with repetitive overhead activity. Consequently, the third research
hypothesis was supported, confirming that relaxation techniques constitute an important component of comprehensive injury
prevention programs.

These findings are supported by Tayri Abdul Razzaq (2001), who emphasized that recovery interventions improve circulation,
accelerate physiological restoration, and facilitate adaptation following intensive physical exercise. Similarly, Zainab Al-Alam
(1995) demonstrated that sports massage and relaxation techniques contribute to muscular recovery, decrease fatigue
accumulation, and reduce injury occurrence among athletes exposed to repetitive physical loads. Recovery strategies therefore
should not be considered optional components of sports training but rather essential elements that maintain athletes' readiness
throughout prolonged competitive seasons.

Beyond the individual hypotheses, the overall findings demonstrate that shoulder injuries substantially influence multiple
dimensions of athletic performance. Participants consistently associated shoulder injuries with reductions in throwing velocity,
passing accuracy, shooting precision, muscular strength, technical execution, and overall competitive effectiveness. Moreover,
shoulder injuries interrupt regular training participation, delay physiological adaptation, reduce tactical preparation, and may
negatively influence athletes' psychological confidence upon returning to competition. These multidimensional consequences
illustrate that sports injuries extend beyond localized physical damage and ultimately affect the entire performance system of
the athlete.

The current findings are consistent with Afrit et al. (2026), who reported that scientifically structured physical education and
training programs improve motor coordination and functional performance among young athletes. Although conducted in
basketball, their conclusions reinforce the broader principle that neuromuscular conditioning improves movement efficiency
while reducing injury susceptibility. Likewise, Dahia et al. (2026) emphasized that sustainable sports development requires well-
organized training systems that integrate athlete education, scientific coaching practices, and preventive health management.
Together, these studies highlight the necessity of approaching injury prevention from both physiological and organizational
perspectives rather than considering injuries solely as isolated medical events.

Furthermore, Bekli et al. (2026) demonstrated that environmental conditions within sports competitions—including excessive
physical aggression and inadequate competition management—may increase injury risk among athletes. Although the present
investigation focused primarily on training-related determinants, these findings collectively suggest that shoulder injury
prevention should involve a multidimensional framework encompassing physical preparation, coaching quality, competition
management, athlete education, and evidence-based medical support.

An important implication emerging from the present study is that injury prevention should become an integral objective of
handball training rather than an activity initiated only after injuries occur. Coaches should implement scientifically designed
conditioning programs emphasizing rotator cuff strengthening, scapular stabilization, neuromuscular control, flexibility
development, workload monitoring, and sport-specific movement training. Additionally, structured warm-up protocols,
individualized recovery strategies, and continuous monitoring of athletes' physical readiness should be incorporated into routine
practice. Such comprehensive preventive approaches not only reduce injury incidence but also contribute directly to improved
technical execution, enhanced physical performance, greater training continuity, and prolonged athletic careers.

Overall, the present findings provide strong empirical support for the study's theoretical framework and research hypotheses.
The evidence clearly demonstrates that inadequate physical preparation, poor warm-up practices, and insufficient recovery
strategies significantly increase the risk of shoulder joint injuries among handball players. Conversely, scientifically planned
training programs substantially contribute to injury prevention while simultaneously enhancing athletic performance. These
results are consistent with both classical sports medicine literature and recent international research, reinforcing the conclusion
that effective injury prevention constitutes a fundamental prerequisite for sustainable athletic success in competitive handball.

Table 1. Demographic characteristics of the study participants
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Variable Category n %

Participants = Handball players 42 89.4

Coaches 5 10.6
Total 47 100
Coaches'age 25-35 years 2 400

35-45 years 3 600

>45 years 0 0.0

Interpretation
The study included 47 participants consisting of 42 senior handball players and five coaches. Most coaches (60%) were between
35 and 45 years of age, indicating that respondents possessed substantial coaching experience for evaluating shoulder injuries
and performance.
Table 2. Coaches' perceptions regarding the effect of physical preparation on shoulder joint injuries
Statement Yes n (%) No n (%)
Lack of physical preparation increases shoulder joint injuries and reduces athletic performance = 5 (100.0) | 0 (0.0)

Interpretation

All participating coaches agreed that insufficient physical preparation contributes directly to shoulder joint injuries and
negatively affects athletic performance, demonstrating unanimous support for the first hypothesis.

Table 3. Summary of hypothesis testing
Hypothesis Result Decision

H1: Inadequate physical preparation increases shoulder injuries and reduces performance | Supported = Accepted

H2: Poor warm-up increases shoulder injuries and reduces performance Supported = Accepted

H3: Relaxation and recovery reduce shoulder injury risk and improve performance Supported = Accepted

General hypothesis: Shoulder injuries negatively affect handball performance Supported = Accepted
Interpretation

The questionnaire findings supported all proposed hypotheses, indicating that physical preparation, warm-up quality, and
recovery practices significantly influence shoulder injury prevention and athletic performance.

Table 4. Principal determinants of shoulder joint injuries identified by participants
Risk factor Observed influence
Inadequate physical preparation High
Poor warm-up practices High
Inadequate relaxation and recovery = Moderate to High

Shoulder joint injury Significant reduction in performance
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Interpretation

Participants consistently identified inadequate physical preparation and poor warm-up as the dominant contributors to shoulder
injuries, whereas effective recovery strategies were viewed as protective factors that support athletic performance.

Table 5. Practical consequences of shoulder joint injuries on handball performance

Performance dimension Observed effect

Throwing performance Decreased
Passing accuracy Reduced
Shooting efficiency Reduced
Physical fitness Decreased

Participation in training Interrupted
Competitive performance = Negatively affected
Interpretation

The findings demonstrate that shoulder injuries impair multiple aspects of handball performance, including technical execution,
physical capacity, and continuity of training, ultimately reducing overall competitive effectiveness.

5. Findings

The findings of this study indicate that shoulder joint injuries are perceived as one of the most significant factors affecting the
performance of competitive handball players. Responses collected from 42 players and 5 coaches demonstrated a high level of
consensus regarding the relationship between training-related factors and shoulder injury occurrence. Overall, the results support
the general hypothesis that shoulder joint injuries negatively influence athletic performance and confirm the importance of
evidence-based preventive training strategies.

The first major finding revealed that inadequate physical preparation was identified as the principal contributor to shoulder joint
injuries. All participating coaches (100%) agreed that insufficient sport-specific physical conditioning increases the likelihood
of shoulder injuries and subsequently reduces players' performance. This unanimous agreement highlights the importance of
muscular strength, joint stability, and physical readiness in minimizing injury risk during handball training and competition.

The second finding demonstrated that poor warm-up practices constitute another important determinant of shoulder injuries.
Participants reported that insufficient preparation before training sessions and matches reduces muscular activation and joint
mobility, thereby increasing the susceptibility of the shoulder complex to injury during repetitive throwing and contact situations.
These findings indicate that warm-up quality should be regarded as an essential component of injury prevention programs.

The third finding confirmed the protective role of relaxation and recovery strategies. Both players and coaches recognized that
appropriate recovery practices facilitate muscular restoration, maintain physical fitness, and reduce fatigue accumulation.
Consequently, relaxation techniques were considered effective measures for decreasing the risk of shoulder injuries and
supporting sustained athletic performance.

Furthermore, the results demonstrated that shoulder injuries adversely affect several dimensions of handball performance.
Participants associated shoulder injuries with decreased throwing power, reduced passing accuracy, impaired technical
execution, lower physical efficiency, interruptions in regular training, and diminished competitive performance. These findings
suggest that the consequences of shoulder injuries extend beyond physical impairment and influence the overall effectiveness
of athletes during both training and official competition.

Collectively, the findings confirm that effective physical preparation, structured warm-up routines, and systematic recovery
strategies represent essential components of shoulder injury prevention. The empirical evidence supports the proposed
hypotheses and demonstrates that scientifically designed training programs contribute not only to reducing injury incidence but
also to improving the overall performance of competitive handball players.
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6. Conclusion

The present study investigated the relationship between shoulder joint injuries and the performance of competitive handball
players, with particular emphasis on the contribution of physical preparation, warm-up practices, and relaxation strategies to
injury prevention. The findings provide strong evidence that shoulder injuries represent a significant determinant of athletic
performance and support the proposition that scientifically planned training programs play a fundamental role in minimizing
injury risk while enhancing competitive performance. The descriptive-analytical approach adopted in this study enabled a
comprehensive assessment of the perceptions of both players and coaches regarding the principal factors associated with
shoulder injuries.

The results confirmed the general hypothesis that shoulder joint injuries negatively affect the performance of handball players.
More specifically, the study demonstrated that inadequate physical preparation substantially increases the likelihood of shoulder
injuries by reducing muscular strength, joint stability, and functional readiness. Similarly, insufficient warm-up was identified
as an important risk factor because inadequate physiological preparation before training and competition exposes the shoulder
complex to excessive mechanical stress during repetitive throwing actions. In contrast, effective relaxation and recovery
practices were found to contribute positively to injury prevention by facilitating muscular restoration, reducing fatigue
accumulation, and maintaining physical fitness throughout the competitive season. These findings collectively support all
proposed research hypotheses.

The findings also emphasize that shoulder injuries should not be viewed solely as isolated medical conditions but rather as
multifactorial problems affecting physical capacity, technical execution, tactical efficiency, training continuity, and long-term
athletic development. Because the shoulder joint performs a central biomechanical role in handball-specific skills such as
throwing, passing, blocking, and shooting, maintaining its structural integrity is essential for achieving optimal performance.
Consequently, injury prevention should become an integral objective of sports training rather than being addressed only after
injury occurrence.

From a practical perspective, the study highlights the importance of integrating evidence-based preventive strategies into
everyday coaching practice. Comprehensive physical conditioning, structured warm-up protocols, neuromuscular training,
progressive workload management, flexibility exercises, and scientifically designed recovery interventions should be considered
essential components of modern handball training. Such preventive approaches are expected not only to reduce injury incidence
but also to improve performance consistency, increase athlete availability, and prolong competitive careers.

Despite the valuable findings generated by this research, several limitations should be acknowledged. The study was conducted
within a limited geographical area and involved a relatively small sample of athletes and coaches from three handball clubs in
Bouira Province. In addition, the questionnaire-based design relied on participants' perceptions and experiences rather than
objective clinical diagnoses or biomechanical measurements. Future investigations should therefore include larger multicenter
samples, longitudinal research designs, objective medical assessments, biomechanical analyses of throwing techniques, and
advanced statistical modeling to better understand the causal mechanisms linking training variables with shoulder injury
occurrence.

Overall, the present study contributes to the growing body of sports medicine literature by demonstrating that shoulder injury
prevention requires an integrated approach combining scientific training methodology, appropriate physical preparation,
effective warm-up, and systematic recovery management. The implementation of these evidence-based practices has the
potential to improve athlete health, optimize sporting performance, and promote sustainable development in competitive
handball.

7. Recommendations

Based on the findings of the present study, the following recommendations are proposed to improve shoulder injury prevention
and enhance athletic performance among handball players:

e Coaches should implement scientifically designed physical conditioning programs that emphasize shoulder stability,
muscular strength, flexibility, neuromuscular coordination, and sport-specific functional training.

e Every training session and competitive match should include standardized dynamic warm-up protocols that adequately
prepare the shoulder complex and the entire musculoskeletal system for high-intensity activity.

e Structured recovery strategies, including active recovery, stretching, sports massage, relaxation exercises, and
appropriate rest periods, should be incorporated into regular training schedules to reduce cumulative fatigue and
minimize injury risk.

e Periodic medical screening and functional shoulder assessments should be performed throughout the competitive
season to identify early signs of overuse injuries before they develop into more severe conditions.
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e Sports clubs should ensure the continuous availability of qualified sports medicine physicians, physiotherapists, and
rehabilitation specialists capable of providing immediate injury assessment, treatment, and evidence-based
rehabilitation programs.

e Coaches should receive continuous professional development in contemporary sports medicine, injury prevention,
workload monitoring, and athlete health management to strengthen evidence-based coaching practices.

e National and regional sports authorities should establish specialized sports medicine centers dedicated to injury
prevention, diagnosis, rehabilitation, and performance monitoring for competitive handball players.

e Handball federations should develop standardized injury surveillance systems to monitor the incidence, severity, and
mechanisms of shoulder injuries across different competitive levels, thereby facilitating evidence-based policy
development.

e Educational programs should be organized for athletes to increase awareness regarding injury prevention, proper
training techniques, nutrition, recovery, and early reporting of shoulder pain or functional limitations.

e Future research should investigate biomechanical, physiological, psychological, and organizational factors associated
with shoulder injuries using larger samples and longitudinal research designs in order to develop more effective injury
prevention models applicable across different sporting environments.
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OZET

Hentbol, yiiksek fiziksel temas, tekrarlayan bas iistii atis hareketleri, ani yon degistirmeler ve yogun antrenman
yiikleri gerektiren dinamik takim sporlarindan biridir. Bu 6zellikler nedeniyle sporcular &zellikle omuz eklemi
yaralanmalarina maruz kalmaktadir. Omuz eklemi yaralanmalar1 yalnizca sporcularin fiziksel sagligini degil, aym
zamanda teknik becerilerini, miisabaka performansini ve uzun vadeli sportif gelisimlerini de olumsuz etkilemektedir.
Bu arastirmanin amaci, hentbol oyuncularinda goriilen omuz eklemi yaralanmalarinin sportif performans tizerindeki
etkisini incelemek ve fiziksel hazirlik, 1sinma uygulamalari ile gevseme (relaksasyon) tekniklerinin yaralanmalarin
onlenmesindeki roliinii degerlendirmektir.

Aragtirmada nicel arastirma yaklagimlarindan betimsel-analitik yontem kullanilmigtir. Calismanin 6rneklemini
Cezayir'in Bouira ilinde faaliyet gdsteren ii¢ hentbol kuliibiinde oynayan 42 iist diizey hentbol oyuncusu ile 5 antrenor
olusturmustur. Katilimeilar basit tesadiifi 6rnekleme yontemiyle se¢ilmistir. Veriler, fiziksel hazirlik, 1stnma
uygulamalari ve gevseme teknikleri olmak tizere {i¢ temel boyuttan olusan yapilandirilmis bir anket araciligiyla
toplanmistir. Elde edilen veriler frekans ve yiizde analizleri kullanilarak degerlendirilmis, bulgular aragtirmanin
amaglari ve hipotezleri dogrultusunda yorumlanmustir.

Bulgular

Sonuc¢

Aragtirma bulgular, yetersiz fiziksel hazirligin omuz eklemi yaralanmalarinin ortaya ¢ikmasinda en 6nemli risk
faktorlerinden biri oldugunu gostermistir. Aragtirmaya katilan tiim antrendrler (%100), fiziksel hazirliga yeterince
6nem verilmemesinin omuz yaralanmalarin artirdigin1 ve bunun oyuncularin sportif performansini olumsuz
etkiledigini ifade etmistir. Ayrica, yetersiz istnmanin kas ve eklem yapilariin yiiksek yogunluklu egzersizlere
hazirlanmasini engelledigi, bunun da yaralanma riskini artirdig1 belirlenmistir. Buna karsilik, diizenli gevseme ve
toparlanma uygulamalarinin kas yorgunlugunu azalttigy, fiziksel uygunlugu korudugu ve omuz yaralanmalarinin
onlenmesine katki sagladigi goriilmiistiir. Bulgular genel olarak omuz eklemi yaralanmalarinin atig giicii, pas
dogrulugu, teknik performans, fiziksel yeterlilik ve antrenman siirekliligi izerinde 6nemli olumsuz etkiler
olusturdugunu ortaya koymustur.

Aragtirma sonuglari, omuz eklemi yaralanmalarinin hentbol oyuncularinin performansint énemli 6l¢iide etkiledigini
ve bu yaralanmalarin biiyiik 6l¢iide bilimsel temellere dayali antrenman uygulamalariyla dnlenebilecegini
gostermektedir. Ozellikle sistematik fiziksel hazirlik programlari, etkili 1s1nma protokolleri, omuz stabilizasyonuna
yonelik kuvvetlendirme egzersizleri ve planli toparlanma stratejilerinin uygulanmasi yaralanma riskini azaltirken
sportif performansin siirdiiriilebilir bigimde gelistirilmesine katki saglamaktadir. Bu nedenle antrenérlerin, spor
bilimcilerin ve spor saglig1 uzmanlarinin kanita dayali yaralanma 6nleme programlarini giinliik antrenman siireglerine
entegre etmeleri Onerilmektedir.



