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1-INTRODUCTION

Physical activity is being incorporated in people’s life from all ages, as part of life style changes, with the primary
objective of improving health and beauty. In competitive sports, the importance of a training plan, composed by all physical
variables, is necessary to improve athletic performance. Physical education teachers and technicians, almost universally,
recommend the practice of pre-exercise stretching (before initiating a general or sportive physical activity) in their routines. Their
intention, according to past studies, is to prevent sport-related injuries and improve performance (1).

For decades, the belief of using stretching before practicing sports has been the rule for both competitive sports and
physical activity for health and esthetics (2). On the opposite site there are literature reviews and clinical trials demonstrating that
pre-exercise stretching do not reduce the probability of injury (3-7), as well as do notimprove athletic performance (1,8,9).

The aim of this study was to identify and justify the development of quality physical flexibility through stretching
exercises and its use during physical education classes or training sessions, based on scientific evidence, regarding its
characterization, types of techniques and methods to develop flexibility, application in pre-exercise stretching to prevent injury
and its use to improve athletic performance.

Methodologically, we accessed the Medline and SportDiscus databases searching for scientific reviews and
experimental studies, all in English, published between 1999 and 2010. In the SportDiscus database the search key words were
“stretching exercises”, “flexibility” and “joints range of motion”, anywhere in the text, and we found 49 studies. In the Medline
database, we used the terms “stretching” or “flexibility” in the title, “muscular”, “exercises” or 'fithess”, anywhere in the text, and we
found 50 results. The inclusion criteria were: type of publication (we included only original articles or reviews), language (English),
period (1999 to 2010), population (athletes and non-athletes, young and adults), full-text, peer-reviewed, in indexed journals.
After these criteria there remained 27 articles from SportDiscus, being 18 experimental and 9 reviews, and 18 article from
Medline, being 14 experimental and 4 reviews.

2-PRE-EXERCISE STRETCHING AND RISK OF INJURY

Pre-exercise stretching has been a constant practice in physical education classes, both for health purposes and for
the performance improvement. An obvious disconnection between recent evidence and actual practice exists. In the work by
Shehab et al. (1) it was clear that the majority of professionals who were enrolled practiced stretching in their athletes, before both
training and competitions, and this practice is almost universally seen. It is based on the premise that in a complacent system
(elastic) the strengths will be absorbed by muscle-tendon junction, reducing, by this way, injury to the muscle fibers. However,
where there is excessive rigidity, the injuries will be transferred to the contractile system, with little reduction in strength. This fact
supported the existence of a mechanism to explain the association between reduced flexibility and injury occurrence, as
demonstrated by Weldon and Hill (6), with individuals with passive rigidity, who has higher injury predisposition during exercise.

What the specialists did not expect was the higher occurrence of injuries in movements with not-exacerbated joint
amplitudes (the lesions occurred during movements that were made within the normal amplitude in normal subjects), with the
muscle active and eccentrically contracted (6). Herbert and Gabriel (22), after re-evaluating other studies, concluded that pre-
exercise stretching is not confirmed as having efficacy in reducing the risk of injury during exercise. Shrier (3) suggests that
stretching before exercise do not decrease the risk of injury. Janot et al. (7) confirms that pre-exercise stretching is popular belief,
because there is no adequate level of evidence to support the fact that static stretching before exercise decreases injury.

Human experimental studies confirm these information. In the study by Amako et al. (5), with 901 young health military
subjects, 518 in the group who have made pre-exercise stretching and 383 who have not made stretching before exercise,
showed that there was no significant difference in the percentage of injuries between the two groups, although in absolute values
the number of injuries were lower in the stretching group. After evaluating the injury types, the concluded that static stretching
cannot prevent high energy injuries, such as fractures, joint displacement and laceration, however, the stretching can prevent low
energy injuries, including muscle effort, mild pain after exercise and low degree tendinitis. An important fact that was not
controlled in this study is that the subjects have made warm up before practicing the stretching exercises, a mechanism which
could have prevented these types of injuries.

Pope et al. (4) showed, in a study with 1589 military recruits, divided in two groups (735 who stretched the
gastrocnemius, soleus muscle, lower limbs tendon, quadriceps, hip adductor and flexors, during 20 seconds, statically, and 803
who did not practiced stretching), that a pre-exercise stretching protocol do not provide an injury risk reduction. It was noted a 5%
decrease in the injury risk, if the results were expressed in absolute terms, making the effects of stretching very low. The recruits
have made stretching during 40 sessions, so each subject has made in average 3100 sessions of stretching to prevent injury. As
they took 5 minutes to complete each session, a mean of 260 hours would be necessary to prevent one lesion. It was clear in this
study that the risk of injury is not related to practice or not stretching, but with age and physical condition.

Harting and Henderson (23), in a study with two military recruits companies during basic training with stretching four
times a day, discovered that the group who has made stretching four times a day in addition to the conventional training had less
injury than the control group. This results are not consistent with the other studies, and maybe there have been methodological
problems, such as comparison between baseline characteristics, with the study group having more subjects with rigid tendons
than in control group. Another aspect was the lack of controls with preexisting lesions, as well as the measures of good physical
shape could have not been taken, suggesting that there were more subjects with low physical condition in control group.

3-STRETCHING AND ATHLETIC PERFORMANCE

The stretching exercised has been considered as essential components of training programs for decades. Sectional
transversal studies (24) demonstrated that the flexibility measures are related to performance in several sports, suggesting that
stretching or flexing use to accentuate flexibility can improve performance. However, observations in athletes and trainers have
put in doubt the prescription of stretching to improve sports performance, and this skepticism is sustained by a crescent number
of empiric data. The effect of stretching in flexibility leading to a gain in movement proportion is clear (25-30), but what it is not
known is if stimulating flexibility is good in some sports activities.
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The efficacy of pre-exercise static stretching to accentuate athletic performance has been recently questioned (31).
The majority of relevant researches have focused on short-term effects of static stretching or flexing, and not in long-term results,
regarding the functional movement proportion (11). The study by Nelson et al. (32), conducted with college students to evaluate
knee flexing muscle strength, evidenced that there was a reduction in muscle strength after an acute stretching training.

Other research by Nelson et al. (33), evaluating 11 men and 5 women who participated in a athletic championship, in
jumping proofs, running and decathlon, in which all participants have done 4 protocols of passive stretching before performing 3
cycles of running for 20m, showed that the running time for 20m was significantly increased when the run was done after
stretching. The pre-exercise stretching can compromise the performance in activities whose success depends of strength
production rate and explosion. In the study by Ogura et al. (34), investigating 10 university soccer players, in different stretching
protocols, concluded that the higher the stretching time the higher the strength loss. Little and Williams (35) showed, in a study
with professional soccer players, that ballistic exercises or ballistic stretching provided higher times in speed physical tests
comparing to static stretching, although they did not note strength loss or gain, but this was justified by a lower stretching time
than other studies, a time not sufficient to cause autogenous inhibition.

Different from these results, and confirming this theory, the study by Zakas el al. (36) demonstrated that there was no
knee flexing straight gain nor loss in soccer players, after a short-term static stretching program. The study by Papadopoulos et
al. (37) also did not found benefit in the application of stretching in strength-time curve characteristics. Ribeiro et al. (38) showed,
in a study with 11 healthy subjects, that passive stretching, as well as specific warm-up, did not influence the production of
strengthin the 10RM test.

4 -CONCLUSIONS

The aplication of stretching exercises to accentuate flexibility has been relatively immutable for many years. The focus
on stretching and flexibility has been largely restricted to micro-structural changes in tissues, prevention of injury, and application
of warm-up. The wrong conceptions are beginning to be described and the traditional beliefs are being challenged.

Stretching and flexing seem to be techniques which develops flexibility, and this later can be the proportion of
movementin a given joint or set of joints, within morphological limits.

Regarding the way to develop flexibility, there are three types of methods, which are the dynamic (ballistic), static
(isometric) and the PNF, with its different thecniques. This later seem not to decrease the risk of injury, as well as do not decrease
the late pain in physical exercise.

In the search for maximal sport performance, the traditional paradigms of flexibility accentuation through simple
stretching should be challenged. In general, it seems that endurance sports there is no need to practice high levels of stretching
exercises to develop flexibility, which means that it can be done at the end of the training. In acyclic sports, in which there is need
to have a high level of flexibility, the stretching can be done in the main part of the training or class, or at the end, because if it is
done atthe beginning it can decrease the potency strength to a specific sport ability.
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THE EFFICACY OF STRETCHING IN PHYSICALACTIVITY: ASYSTEMATIC LITERATURE REVIEW

ABSTRACT

Coaches, teachers and specialists in physical activity recommend the practice of pre-exercise stretching to prevent
injury. For the general population, this seems to be a good advice, because stretching seems to improve flexibility and the athletic
performance. The aim of this study was to identify and justify the development of quality physical flexibility through stretching
exercises and its use during physical education classes or training sessions. Methodologically, we accessed the Medline and
SportDiscus databases searching for scientific reviews and experimental studies, all in English, published between 1999 and
2010. We conclude that pre-exercise stretching does not reduce injury risk and, in some sports practiced in the heating phase,
does not improve the performance, on the contrary it could even hurt, but improves the rate of movement of specific articulation
group orjoint.

KEYWORDS: Exercise; Stretching; Flexibility; Injury; Performance.

L'EFFICACITE DE L'ETIREMENT DANS L'ACTIVITE PHYSIQUE: UNE REVUE SYSTEMATIQUE DE LA
LITTERATURE

RESUME

Les entraineurs, enseignants et experts en activité physique recommandent la pratique de la pré-exercice d'étirement
pour éviter les blessures. Pour la population générale, ce qui semble étre un bon conseil, mais aussi d'étirement pour améliorer la
flexibilité, par conséquent, accroitre la performance athlétique. Mais les études interrogent la valeur de pré-exercice allongé et
dans certaines situations, I'étirement pendant athlétique aperformance de développement. La pratique des professionnels dans
le domaine de I'activité physique doit étre fondée sur des preuves scientifiques. En tant que tel, on ne sait pas quand les effets
positifs de la fusion des exercices de pré-étirage ainsi que I'amélioration des performances aprés vous étirer. Le but de cette
étude était d'identifier et de justifier le développement de la flexibilité physique de qualité a travers des exercices d'étirement, et
son utilisation @ un moment donné de la classe ou de la session. Sur le plan méthodologique, ont été consultés la base de
données Medline et SportDiscus, ou il a rencontré articles de revue scientifique et expérimentale, dans des revues et, de 1999 a
2010, touten anglais. Nous concluons que la pré-exercice d'étirement ne réduit pas le risque de blessure et, dans certains sports,
pratiquée dans la phase de chauffage, ne jouit pas d'une augmentation des revenus, au contraire, pourrait nuire, bien qu'il ne
améliorer la proportion de mouvements d'une articulation donnée conjoint ou d'un groupe.

MOTS-CLES: exercice. Stretching. Flexibilité. Blessure. Performance.

LAEFICACIADE TRAMO EN ACTIVIDAD FiSICA: UNAREVISION SISTEMATICA DE LA LITERATURA

RESUMEN

Los entrenadores, maestros y expertos en actividad fisica recomiendan la practica de pre-ejercicio de estiramiento
para evitar lesiones. Para la poblaciéon general, esto parece ser un buen consejo, pero también se extiende para mejorar la
flexibilidad, como resultado, el rendimiento atlético mejorado. Pero los estudios interrogan el valor de alargado antes del
ejercicio y en algunas situaciones el estiramiento durante aperformance desarrollo atlético. La practica de los profesionales en el
campo de la actividad fisica debe estar basada en la evidencia cientifica. Como tal, no esta claro si los efectos positivos de la
fusion de los ejercicios de pre-estiramiento, asi como la mejora de los resultados después de estirar. El objetivo de este estudio
fue identificar y justificar el desarrollo de la flexibilidad fisica de calidad a través de ejercicios de estiramiento, y su uso en un
momento dado de la clase o sesion. Metodolégicamente, se accede a la base de datos Medline y SportDiscus, donde conocio a
los articulos de revision cientifica y experimental, en revistas revisadas por pares y, de 1999 a 2010, todo en Inglés. Llegamos a
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la conclusion de que antes del ejercicio de estiramiento no reduce el riesgo de lesiones y, en algunos deportes, practica en la fase
de calentamiento, no goza de un incremento en el ingreso, por el contrario, podria perjudicar, aunque si mejora la proporcion de
movimiento de una articulacion dada articulacién o grupo.

PALABRAS CLAVE: Ejercicio. El estiramiento. Flexibilidad. Lesion. Rendimiento.

AEFICACIADO ALONGAMENTO NAATIVIDADE FiSICA: UMA REVISAO SISTEMATICA DA LITERATURA

RESUMO

Treinadores, professores e especialistas em atividade fisica recomendam a pratica do alongamento pré-exercicio
para prevenir lesdo. Para a populagdo em geral, isto parece ser um bom conselho, como também o alongamento para melhorar
a flexibilidade, em consequiéncia, a melhora do desempenho atlético. Mas, estudos interrogam o valor de alongar-se pré-
exercicio e em algumas situagdes o desenvolvimento o alongamento para aperformance atlética. A pratica dos profissionais da
area da atividade fisica deve ser pautada em evidéncias cientificas. Como tal, ndo estao claro os efeitos positivos quando da
incorporacao de alongamentos pré-exercicios como também da melhora da performance apos alongar-se. O objetivo deste
estudo foi identificar e justificar o desenvolvimento da qualidade fisica flexibilidade por meio de exercicios de alongamentos e,
sua utilizagdo em determinado momento da aula ou sessédo. Metodologicamente, foram acessados as Bases de Dados
SportDiscus e Medline, onde encontrou-se artigos cientificos de revisao e experimentais, em revistas indexadas e revisadas, no
periodo de 1999 a 2010, todos em lingua inglesa. Conclui-se que alongamento pré-exercicio ndo diminui risco de lesdo, bem
como, em alguns esportes, praticado na fase de aquecimento, ndo beneficia um aumento no rendimento, ao contrario, poderia
prejudicar, embora melhore a propor¢ao de movimento de uma determinada articulagéo ou grupo articular.

PALAVRAS-CHAVE: Exercicio. Alongamento. Flexibilidade. Lesdo. Performance.
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