
 

  

WHAT IS FLEXIBILITY? 
Flexibility means a lot of things to a lot of different people. Flexibility is basically defined 
as the maximal ability of a joint or joints to move through a range-of-motion as muscles 
lengthen (Bandy, Irion, & Briggler, 1998; Magnusson, Aagard, Simonsen, & Bojsen-
Moller, 1998). There are a variety of factors when flexibility is examined in detail. The 
main types of stretching techniques include, passive-static [insert icon], passive-
dynamic (ballistic) [insert icon], active-static [insert icon], active-dynamic [insert icon] or 
proprioceptive neuromuscular facilitation (PNF). Flexibility also includes such things as 
chronic and acute changes to tissue, pre-exercise warm-up, post-exercise warm-down, 
flexibility training, duration, frequency and most importantly whether or not any of these 
factors influences the prevention of injuries, and/or does it increase performance.  

The concept of stretching is evolving. We all carry-out pre-exercise stretching protocols 
which are very passive in nature. But the big question one must ask themself, what part 
of sport is passive? Active-static and active-dynamic stretching is more sport specific 
and therefore should be incorporated into any type of flexibility program. However, 
passive stretching should not be disregarded completely, because it has its merits in 
increasing joint ROM, but that active stretching is activity specific Active stretching and 
increasing flexibility targets the specific muscles you require for your sport or activity. 
The muscle tissue itself is stressed differently under passive or active situation, so it is 
critical to stretch the way you are going to play.  

Another big concept emerging from this field of research is the idea to incorporate 
flexibility programs into the daily training/fitness programs. Just as you would do 
strength training or cardiovascular fitness training to see long-term improvements in 
performance, the concept is no different for flexibility. The problem is that for many 
years the focus of flexibility was for injury prevention not for increasing performance. 
The following pages will examine a few of the issues surrounding the debate over which 
techniques of stretching are most appropriate and why for sport-specific activity.  

 There is a large debate whether passive stretching does anything for the prevention of 
strains of muscle tissue. Many of the past studies that suggested passive stretching 



decreased muscle related strains, were cross-sectional in design, and therefore it is 
difficult to make causal conclusions about these statements. There is however, an 
increasing amount of large randomized studies that have examined this dilemma. Three 
large randomized controlled studies, examined military recruits a high risk population for 
muscle strains (Pope, Herbert, Kirwan, & Graham, 1999; Hartig & Henderson, 1998; as 
cited by Calder, 1999). These researchers all found that warm-up type static stretching 
prior to exercise, had no significant effect on injuries incurred. However, Pope et al. 
(1999), as cited by Calder, (1999) found that those least fit were 14 times more likely to 
sustain a muscle related injury. As well, Calder (1999) reported that Hartig et al. (1998) 
findings in that static stretching conducted throughout the day (i.e., 3 times, before 
lunch, dinner and bedtime) had 50% fewer muscle injuries, than those who did not 
stretch throughout the day. It appears from the present research being conducted, that 
traditional pre-exercise static stretching protocols do not assist in the prevention of 
muscle injuries. “…The idea that static stretching in warm-up will prepare muscles for 
action is a fallacious.” (Calder, 1999, p3).  

Acute warm-up appears only to effect acute changes to the visoelastic properties of 
tissue. There is an associated increase to the stretch tolerance (ability to withstand 
stretch), after static or active stretching, but the effects only last for 10 minutes 
(Magnusson et al, 1998). Wiemann & Hahn (1997), also found an immediate increase to 
stretch tolerance but that it did nothing for muscle resting tension.  
 
Researchers have demonstrated that passive muscle tension was decreased through 
stationary cycling and submaximal work-out (Gleim & McHugh, 1997; Wiemann et al, 
1997). Weimann & Hahn (1997) suggest that with the associated increase in blood flow 
there is an increase in fluid in the tissues which decreases resistence. As well, with a 
decrease in passive resistence there is an increase in the level of force and length 
necessary at which the muscle fails.  
 
These studies suggest the importance of active type exercises to increase flexibility.  
One important note was suggested by Gleim et al. (1997), in that, fatigued muscles fail 
at lower force thus possibly suggesting that low-intensity warm-up is required. Another, 
possible warm-up consideration may be to include a higher intensity of very short 
duration to get the muscles working as they will in the competition, but short enough, as 
to not fatigue them.  
 
Calder (1999) advocates a more active-dynamic warm-up and a more passive-static 
type activity for warm-down or during the recovery phase.  

Frequency and Duration:  
To determine chronic adaptations to muscle lengthening there is a wide array of 
variation in duration and frequency. Most commonly, to get a lasting effect on muscle 
extensibility, static stretching daily, is required. Webright, Randolph & Perrin (1997) 
found static stretching for 30 seconds 2x/day was sufficient in increasing passive ROM. 
Bandy, Irion & Briggler (1997) also found that 30 seconds 1x/day was enough to get a 
significant increase in PROM and [1] also found that active knee joint ROM exercises, 



30 repititions 2x/day was significant in increasing PROM. Therefore, it appears from the 
research presently completed it is necessary to carry out some form of daily stretching 
routine to get an effect on muscle flexibility that is long standing.  

Increased performance?  
Some theorists suggest that an increase in extensibility of muscle tissue allows for 
efficient and effective joint motion, and an ease of movement within an obtainable range 
of movement, which is otherwise not achievable with shortened muscles and tendons 
(Worrell, Smith, & Winegardner, 1994). With greater extensibility in muscle tissue 
researchers have found significant increases in muscle force production as compared to 
those who did not increase their joint ROM (Gliem et al, 1997; Calder, 1999). If an 
athlete achieves better flexibility, and the muscle tissue becomes more efficient 
/effective and produces more force, it could be hypothesized that an athlete may have 
an increase in performance. Research in this area on the benefits of flexibility and its 
relationship to improved performance is still limited and conclusions made in this 
respect are cautioned until more support is demonstrated in the literature.  
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