Stretching and Warm-up Research Article Round-Up
I make no claims that this is definitive.  Nor have I distinguished between the good and bad articles yet.  This is purely an attempt at showing you all what’s out there and what it says.  Hope it’s useful to some of you (or at least gives you a little more detail).  Have fun.

Alan

PS Column 2 is “Do or don’t”.  The thumbs down are for “No benefit from stretches.”  Thumbs up are “Do stretch, it’s good”.  “Hmmm?” means “Not sure one way or the other.”

PPS For those of you not familiar with quotation conventions: anything in square brackets is either me summarising something or explaining further.  The contents of these brackets are NOT part of the text in the article.  I’ve also tried to be concise so you’ll see some “…”s.  These allude to me cutting something from the text for brevity only.  I’ve tried not to cut words that would change the meaning or slant of the quotation.

	Reference
	Do or don’t?
	Comments & “Quotes”

	Allen TJ, Dumont TL and MacIntyre DL – Exercise-induced muscle damage: mechanisms, prevention and treatment.  Physiotherapy Canada 2004:56(2):67-79
	(
	“…there is little evidence that pre- or post-exercise stretching provides beneficial effects.”

	Andersen JC – Stretching before and after exercise: Effect on muscle soreness and injury risk.  Journal of Athletic Training 2005:40(3):218-220
	(
	“…the results were not statistically significant in favour of either stretching or not stretching.”

“…the stretching protocols used in these studies do not meaningfully reduce lower extremity injury risk of army recruits undergoing military training.”

This contrasts directly with the study by Hartig and Henderson.

	Eaton E – Stretching a point? SportEX Health 2004:20:25-27
	(
	“…endurance runners who stretched prior to training had a 33% greater risk of injury than those who did not.”

“…overstretching can both hamper performance and make an individual more susceptible to injury.”

	Gleim GW and McHugh MP – Flexibility and its effect on sports injury and performance. Sports Medicine 1997:24(5):289-299
	Hmmm?
	“There is basic scientific evidence to suggest that active warm-up may be protective against strain injury but clinical research is equivocal on this point.”

“Decreased flexibility has been associated with increased in-line running and walking economy.”

“Increased stiffness may be associated with increased isometric and concentric force generation…”  In other words with increased stiffness (decreased flexibility) you have a higher potential for strength/force.

	Hart L – Effect of stretching on sport injury: a review.  Clin J Sport Med 2005:15(2):113
	(
	“Reduction in total injuries with either stretching of specific leg muscle groups or multiple muscle groups was not found in 5 controlled studies.”

“Reduction in injuries was not significantly greater for stretching of specific muscles or multiple muscle groups.”

“Low quality studies did not show a greater reduction in injuries with stretching compared with high quality studies.”

“Limited evidence showed stretching had no effect in reducing injuries.”

	Hartig DE and Henderson JM – Increasing hamstring flexibility decreases lower extremity overuse injuries in military basic trainees. American Journal of Sports Medicine 1999:27(2):173-176
	(
	“…the number of lower extremity overuse injuries was significantly lower in infantry basic trainees with increased hamstring flexibility.”

	Herbert RD and Gabriel M – Effects of stretching before and after exercising on muscle soreness and risk of injury: Systematic review. BMJ 2002:325:468
	(
	“Stretching before and after exercising does not confer protection from muscle soreness and stretching before exercise does not seem to confer a practically useful reduction in the risk of injury.”

“…the average subject would need to stretch for 23 years to prevent one injury.  Most athletes are exposed to lower risks of injury [the subjects were all army recruits in basic training with about a 20% injury rate over 12 weeks] so the absolute risk reduction for most athletes is likely to be smaller still.”

“Stretching produced small and statistically non-significant reductions in muscle soreness.”

In the “responses” section (BMJ Website) – “..at the moment the vast majority of stretching that one sees being done is largely a waste of time.”

One responder starts talking about animals and that when they wake up they put themselves through a range of stretches of the respiratory muscles as well as their legs.

Another responder replies “One doesn’t have to live in Africa to know that lions and cheetahs don’t do a lot of stretching [...] before deciding to go for a chase.”


	McKay GD, Goldie PA, Payne WR and Oakes BW – Ankle injuries in basketball: Injury rate and risk factors. British Journal of Sports Medicine 2001:35(2):103-108
	(
	In order the risk factors they found were:

1 – If you have a history of ankle injury they found  that you are roughly 5 times more likely than the average to have another one.

2 – Players with air-cells in the heel were 4.3 times more likely to injure an ankle than those without an air-cell.

3 – Players who did not stretch before a game were 2.6 times more likely to have an injury.


	Parkkari J, Kujala UM and Kannus P – Is it possible to prevent sports injuries? Review of controlled clinical trials and their recommendations for future work. Sports Medicine 2001:31(14):985-995
	Hmmm?
	“Further, well-designed, randomised studies are needed on preventative actions and devices that are in common use, such as medical screenings, warming up…[etc…]”

	Peterson CM and Collins HR – Sports injuries: How they differ (and don’t differ) in the aging athlete: conditioning and warm-up are keys to injury avoidance. Journal of Musculoskeletal Medicine 1998:15(7):36-43
	Hmmm?
	“...stress to the older patient the need for a year-round program of strength, flexibility and stamina training.”
In other words, be generally fit to avoid injury.

	Pope RP, Herbert RD, Kirwan JD and Graham BJ – A randomized trial of pre-exercise stretching for prevention of lower-limb injury.  Med. Sci. Sports Exerc. 2000:32(2):271-277
	(
	“There was no significant effect of pre-exercise stretching on all-injuries risk, soft-tissue injury risk or bone-injury risk.”

“A typical muscle stretching protocol performed during pre-exercise warm-ups does not produce clinically meaningful reductions in risk of exercise-related injury…”

	Shrier I – Stretching before exercise does not reduce the risk of local muscle injury: A critical review of the clinical and basic science literature. Clinical Journal of Sports Medicine, 1999:9(4):221-227
	(
	“The basic science literature supports the epidemiologic evidence that stretching before exercise does not reduce injury risk.”


	Shrier I – When and whom to stretch?  The Physician and Sportsmedicine 2005:33(3)
	(
	“Both force and power decrease immediately after stretching.”

“The evidence for and against stretching before exercise has been recently reviewed by several authors, and all have concluded that stretching immediately before exercise does not prevent injury.  This is true for the general population and members of the military, and young as well as older people.”

“Stretching immediately before exercise will not prevent injuries.  It reduced force and power by about 2% to 5%...”

	Thacker SB, Gilchrist J, Stroup DF and Kimsey CD – The impact of stretching on sports injury risk: A systematic review of the literature. Med Sci Sports Exerc. 2004:36(3): 371-378
	Hmmm?
	“There is not sufficient evidence to endorse or discontinue routine stretching before or after exercise to prevent injury among competitive or recreational athletes.”

	Van Mechelen W, Hlobil H, Kemper HC, Voom WJ and de Jongh HR – Prevention of running injuries by warm-up, cool-down and stretching exercises. Am J Sports Med 1993:21(5):711-719
	(
	“…not effective in reducing the number of running injuries.”

	Volianitis S, Koutedaki Y and Carson RJ – Warm-up: A brief review. Journal of Dance Medicine Science 2001:5(3):75-81
	(ish
	“The general concensus is that warm-up is associated with positive effects on aerobic and anaerobic fitness parameters as well as on flexibility, muscular strength and power.”

“However there seems to be no agreement among scientists on the proper intensity, type or duration of warm-up.”
In other words there may be an effect that is useful but nobody knows how to warm-up properly to get the best effect.

	Weldon SM and Hill RH – The efficacy of stretching for prevention of exercise-related injury: a systematic review of the literature. Manual Therapy 2003:8(3):141-150
	(
	“One RCT [randomised controlled trial – the best form of evidence] and three CCTs [clinical controlled trials] concluded that stretching reduced the incidence of exercise-related injury.  Three RCTs (75%) concluded that stretching did not reduce the incidence of exercise-related injury.”

“…most of the studies were of poor quality.  Neither of the two highest scoring RCTs showed positive effects for stretching.”

	Witrouw E, Mahieu N, Danneels L and McNair P – Stretching and injury prevention : An obscure relationship. Sports Med. 2004:34(7): 443-449
	Hmmm?
	“Several authors have suggested that stretching has a beneficial effect on injury prevention.  In contrast, clinical evidence suggesting that stretching before exercise does not prevent injuries has also been reported.”

“…no conclusive statements can be made about the relationship of stretching and athletic injuries.”


So out of 18 papers looked at here;  10 lean towards stretching being of no value in reducing injury; 5 are equivocal or state that a connection one way or the other can’t be reported; the remaining 3 suggest that stretching helps although one rather helpfully points out that even if this were true then nobody really knows exactly what to do in a warm-up to get the best injury prevention effect.

To my mind there are some notable points to make:
1. Stretching immediately before exercise and stretching as part of a daily routine are NOT the same thing.  I have nothing against stretching to increase flexibility.  But remember that over-stretching can lead to problems too.
2. “Warm-up” does not mean “stretch”.

3. Stretching immediately before exercise does NOT improve your performance.  The best evidence we have is that it will drop your performance and power slightly.  Stiff muscles have more power.  

4. Stretching as part of a daily fitness regime WILL improve your performance and power slightly.
I’d also like to bring your attention to the comment 
· “..at the moment the vast majority of stretching that one sees being done is largely a waste of time.” (Herbert and Gabriel).

Poor biomechanics will eventually lead to problems (particularly in the shoulders) and specific stretching of muscles DOES help correct biomechanical problems.  This means that stretches should be specifically for those muscles that are part of the biomechanical problem.  There is no need to stretch perfectly happy muscle.  
One further observation: People will generally do the easiest exercises.  This means most people will practice exercises and stretches that are easy to them.  These are the exercises least likely to be useful in dealing with any problems. 
If you do any exercise and feel nothing then you are either not doing it right or you no longer need that exercise!
