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Role of Warm-up in Reducing Injuries in Athletes

Aditya Gunjotikar1 , Vaibhav Koli, Tejaswini Milind Patankar’, Ashok Ghodke’,
Sachin Kale', Shashank Gabhe’

Background: Sports participation is increasing globally, leading to a higher incidence of athletic injuries. Warm-up and stretching

exercises are widely recommended to reduce injuryrisk and enhance performance; however, evidence regarding their effectiveness
remainsinconsistent.

Objectives: To evaluate the role of warm-up and stretching in reducing sports-related injuries and to review present evidence
supporting and opposing their effectiveness.

Methods: A narrative review of published literature was conducted, including randomized controlled trials, cohort studies, and
systematic reviews assessing the impact of warm-up, stretching, and neuromuscular training on injury prevention and athletic
performance.

Results: Multiple studies demonstrate that structured warm-up programs — particularly those incorporating strength, balance, and
neuromuscular training (e.g., FIFA 11+) — are associated with a significant reduction in injury rates, especially in the lower limbs.
Meta-analyses report up to a 36% decrease in injuries with comprehensive warm-up protocols. However, some studies show no
significant reduction in injury incidence, particularly with isolated warm-up or stretching interventions. Evidence regarding
stretching alone remains conflicting, withlimited support forits role in injury prevention.

Conclusion: Warm-up programs appear beneficial in improving athletic performance and may reduce injury risk when combined
with neuromuscular and strength training components. However, evidence is inconsistent, particularly regarding stretching alone.
Well-structured, sport-specific warm-up routines should be incorporated into training, and further high-quality studies are needed
to establish definitive guidelines forinjury prevention.
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Introduction
With the increasing popularity of professional as well as
recreational sports, there is an increase in the incidence of sports
injuries. These injuries can be time-consuming and difficult to
treat. Warm-up and stretching have always been advocated by
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trainers and athletes to reduce the risk of developing sports
injuries. Warm-up was defined by Brukner et al. as any activity
that prepares the body for exercise and enhances performance
[1]. Warm-up before the start of a physical activity, as a rule, is
followed by health professionals and coaches [2]. Warm-up can
beactive or passive [3,4] and is composed of 3 components:

1. Aerobic exercises to increase body and muscle temperature
2.Sports-specific muscle stretching

3. Activity incorporating movements’ specific to the
performance.

An active warm-up increases circulation and respiration,
making oxygen more readily available to the cells, increases core
temperature, enhancing chemical reactions, and reduces muscle
stiffness, leading to smoother contractions [3,4].
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Evidence for Warm-up

There have been several studies that have shown a beneficial
effect of warm-ups in preventing injuries. Safran et al., in animal
studies, showed that pre-conditioning a muscle with a single
maximum voltage stimulation for 15 s made it more flexible and
required a greater force to cause muscle tear [5]. They inferred
that an increase in the length and elasticity of the muscle tendon
unit by warm-up reduced the risk of injury, suggesting a
biomechanical explanation for warm-up preventing muscle
injuries. Bixler and Jones introduced a 3-min warm-up and
stretching routine at half-time in American football and showed
a significant reduction in 3rd quarter sprains and strains as
compared to a control group, suggesting a role of warm-up in
preventing injuries [6]. Olsen et al. [7] introduced a structured
warm-up program involving technique, neuromuscular control,
balance, and strength for 120 youth handball teams in Norway.
The intervention group in the study showed a significantly
lower incidence of lower limb injuries as compared to the
control group and suggested that preventive training should be a
part of youth programs. Hewett et al. [8] studied the effects of
neuromuscular training on female athletes. Their study had
female intervention and control groups and a male athlete
control group. The untrained females had a significantly higher
risk of developing knee injuries as compared to the trained
females and the male control group. Soligard et al. [9]
conducted a randomized trial involving 125 football clubs in
Norwaywhere a FIFA 11 warm-up program to improve strength
training, awareness, and neuromuscular control was
introduced. They showed a reduction in risk of severe injuries
and overuse injuries. Studies by Lopes et al,, Silvers-Granelli et
al., and Steffen et al. have also demonstrated the effectiveness of
the FIFA 11 program in preventing injuries [10, 11, 12].
Lauersen et al. published an analysis of 25 studies and
concluded that a multiple exposure program including strength
and proprioceptive training, reduced the risk of acute and
overuse injuries [ 13]. Woods et al. recommended that a warm-
up and stretching protocol 15 min before activity is most
beneficial in reducing injury risk [14]. Okobi et al. [15]
published an analysis of 20 studies evaluating S interventions,
including strength training, warm-up, theFIFA 11 program,
neuromuscular training, and eccentric training. They
concluded that warm-up, neuromuscular training, and eccentric
training significantly reduced the risk of injuries and the FIFA
11 program reduced the relative risk of injuries. Ding et al. [16]
published a meta-analysis of 15 articles related to the
effectiveness of warm-up intervention programs in preventing
injuries in children and adolescents. They concluded that the
warm-up programreduced the injury rates by 36%.

Evidence Against Warm-up
Van Mechelen et al. [17] conducted a trial of standardized

warm-up, stretching, and cool-down on recreational runners
over 16 weeks. 421 runners were matched and split into control
and intervention groups of 167 and 159 subjects, respectively.
The intervention group was provided with information and
performed standardized warm-up, cool down, and stretching
exercises. There was no significant difference in injury rates in
both groups. Evansetal. [ 18] reported that warm-up has no role
in preventing, attenuating, and resolving symptoms of muscle
damage after eccentric activity. They suggested that passive
warm-up may be more beneficial than active warm-up in
attenuating swelling after eccentric exercise. Slauterbeck et al.
[19] conducted a randomized trial to evaluate the efficacy of the
FIFA 11+ warm program in reducing lower limb injuries in high
school athletes. There was no significant difference in the injury
rates between the FIFA 11+ and the control group. Hammes et
al. [20] conducted a cluster-randomized trial involving 20
veteran football teams over a period of 9 months to determine
the efficacy of the FIFA 11+ program in preventing injuries.
They reported no significant difference in the overall injury
rates between the FIFA 11+ and control group, although there
was a lower incidence of severe injuries in the FIFA 11+ group.
McCrary etal. [21] did a systematic review involving 31 articles
to evaluate the effect of different upper limb warm-up on athlete
performance and in preventing injuries. They concluded that
while different warm-ups did improve athletes” performance,
there was no evidence suggesting areduction in injuryrates.

Role of Stretching

There is mixed evidence about the role of stretching in
preventing injuries. Woods et al. [ 14] concluded that stretching
increased the flexibility of muscles and a long-term stretching
program reduced injury. They suggested that a combined
stretching and warm-up program 15 min before activity reduces
injury risk. Bixler and Jones [6] showed that a half-time
stretching program, along with a 3-min warm-up, reduced the
risk of 3rd quarter strains in American football. Reisman et al.
[22] studied the effects of stretching on eccentrically loaded
elbow flexors and concluded that stretching reduces passive
tension, thereby reducing stiffness and soreness. Pope etal. [23]
concluded that a pre-exercise muscle stretching protocol did
not reduce injury risk in army recruits. Lauersen et al. [13]
suggested there was no added benefit of stretching in preventing
injuries. McBain et al. [24] in his review of clinical and basic
science literature showed no role of stretching in preventing
injuries.

Summary

There is not enough evidence suggesting the role of warm-up in
preventing all types of muscle injuries. There is ample evidence
in the literature about the role of warm-up in increasing the
performance of an athlete. Thus, a warm-up and stretching
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program, done under supervision, must be included in every
training routine. The structure of a warm-up depends on the
sport, capabilities of the athlete, and the environmental
conditions [4]. An ideal warm-up should be of sufficient
intensity and duration, along with stretching periods and a
sufficient recovery period to avoid fatigue [4].

Conclusion
With the increasing numbers in sports participation, injury
prevention has become one of the most important aspects of

sports medicine. Studies have identified various components of
warm-up, including eccentric training, stretching, and
neuromuscular training play an important role in preventing
sports injuries [15, 16]. There are conflicting reports in the
literature about the efficacy of warm-up in preventing injuries.
More research is required to confirm the role of warm-up in
injury prevention.
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