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Flexibility = a single joint’s range of motion (ROM)

● active, as in capability of taking a joint to long muscle lengths

● passive, as in capability of relaxing at long muscle lengths

● loaded, as in capability of producing power at long muscle lengths

Flexibility is defined by several factors:

● morphological factors, anatomical shape of the bones, structure of the joint capsule and 

other connective tissue

● mechanical factors, such as elasticity of the soft tissue

● neural factors, e.g. muscle activity and perception of pain

● several external factors, e.g. psychosocial factors, temperature etc.

(Knudson, D. 2006)
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TERMINOLOGY AROUND FLEXIBILITY



Suppleness = general flexibility and elasticity of the whole body. The structure of joints and 

soft tissue allows a wide range of motion in one joint or several joints.

Hypermobility = flexibility that exceeds the joint’s so-called normal range of motion, which makes 

it more difficult to stabilise (control) joint movement. It can be structural (genetic) or a 

consequence of excessive passive stretching, and occurs typically in one joint.

Hypermobility syndrome = a condition in which genetic factors have a negative effect on

the mechanical properties of the connective tissue, thus making all joints of the body 

hypermobile.

(Pacey et.al. 2010, Armstrong & Relph 2018)
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TERMINOLOGY AROUND FLEXIBILITY
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Stretch = a single stretch, where one joint or several joints are actively or passively taken into 
a position where the muscle is lengthened. 

Overstretch = one joint or several joints are taken into an extreme, passive position, which 
passes the joint’s capacity. In this context, the term ‘overstretch’ does not refer to any specific 

position but stands for a stretch that passes the limit of an individual’s capacity.

Flexibility training = systematic and regular training, that may consist of different kinds 

of stretching techniques. All stretching techniques are considered as flexibility training.

Stretching is usually seen as an activity that consists of more static and/or passive 

stretches, and flexibility training as more versatile training that includes active stretches.

(Knudson, D. 2006)
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TERMINOLOGY AROUND FLEXIBILITY



● The stretch affects several tissues and organ systems, never just the 

single tissue

● The central nervous system plays a significant part in managing flexibility

● muscle spindles react to changes in the length of muscle fibres and 

Golgi tendon organs react to changes in muscle tension

● the central nervous system acts based on its assessment on the threat 

that it is sensing

● neural reactions are considered as one of the key factors behind 

stretching

● Frequent stretching causes neural adaptation and stress-relaxation in muscles 

surrounding the joint

(Moltubakk 2019, McHugh et al.1992, Magnusson et al. 1995)

WHAT HAPPENS WHEN YOU STRETCH?
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STRUCTURAL CHANGES

● Viscoelastic structure always recoils back to its original length

● The structural changes in muscle fibres are still unclear

(Hall 2006, César et al. 2017, Gérard et.al. 2020, Freitas et al. 2018, Lima et.al. 2015, Moltubakk 

et al. 2018, Moltubakk 2019)
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In research, flexibility is often measured by passive ROM (Mizuno et al. 2013, Kataura et al. 2017)

○ passive ROM increases rapidly with various stretching interventions (4 to 8 weeks) 

○ regularity is important to maintain the ROM

Passive, static stretching may have adverse effects:

● Acute effect: decrease in muscle strength (Rubini et al. 2007)

● There is a greater risk for microdamage to muscles if the intensity of the stretch is too high 
(Hakkarainen et al. 2009)

● Chronic effect: stress relaxation of muscle-tendon unit 

○ the muscle stops resisting the stretch → causes also decreased muscle activation → 

decreased joint stability

○ the joint may become hypermobile if no joint-stabilising strength training is included

(McHugh et al.1992, Magnusson et al. 1995,Sá et al. 2016)
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WHAT ARE THE EFFECTS OF STRETCHING?



Passive, 

static stretching

Feeling of 

tightness, need 

to stretch

Muscles supporting 

the joint become 

overactive

Decreased joint 

stability
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STRENGTH

→ When it comes to increasing active 

range of motion in hip area, strength 

training is more effective than stretching.
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VOIMA



● a stimulus that causes or is close to causing tissue damage, triggers a

protective reaction, usually pain, and, consequently, muscle tension 

 (Widmaier et al. 2004)

○ a stretch with high intensity or a fast stretch

○ “forcing” a stretch with, for example, external force

● stretch-related pain decreases over time (Magnusson et al. 1996; Moltubakk et al. 2018)

○ pain tolerance increases, or the nervous system learns that there is no 

danger
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STRETCH-RELATED PAIN



● Stretching to the point of pain vs. to the point of discomfort (Muanjai et al. 2017)

○ ROM increased in both groups, no changes in viscoelastic properties were detected 

○ after intervention there were no differences between the two groups in any parameters

● High vs. low intensity stretching vs. strength training
(Wyon et al. 2013)

○ all groups improved their PROM 

○ best results in improving AROM with strength training, 

also low-intensity stretching showed improvement in AROM

● Very limited amount of research on athletes concerning the effects of intensity in 

increasing ROM, also conflicting results (Apostolopoulos et al. 2015)

○ Different intensities have given similar results on PROM

→ Pain does not increase the effect of stretching

INTENSITY
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Perception of pain and discomfort is different for 

each individual and can only be assessed by the 

individuals themselves.

A person’s flexibility is not fixed, there may be great 

variation from day to day and it is a part of normal 

training.

ASSESSING STRETCH INTENSITY
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0 no feeling of stretch

1 very little feeling of stretch

2

3 moderate feeling of stretch

4

5 strong feeling of stretch, no pain

6 strong feeling of stretch and some pain

7

8 very strong feeling of stretch and severe pain

9

10 intolerable feeling of stretch and intolerable pain



● Reducing the difference between active and passive range of motion

● Transfer of learning → how much does passive flexibility training increase 

performance...

o for gymnasts, short, dynamic/active flexibility exercises give better results than 

long, static ones

■ in increasing and maintaining ROM (Donti et al. 2018)

■ in hip ROM, hip isometric strength and jump performance (Ferri-Caruana et al. 

2020)
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FROM STRETCHING TOWARDS FLEXIBILITY TRAINING
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● During warm-up

○ going through the range of motion in those movement directions that are necessary in the 

performance the gymnast is warming up for → active movement, not staying in static 

positions (not relaxing in end positions)

○ variation in movements, asymmetry

○ assessing the level of flexibility on that particular day and listening to the body

● Sport-specific training already includes a lot of flexibility training

○ active flexibility training is recommended to be adopted regularly

○ use flexibility often, challenge it less frequently

○ higher intensity flexibility training should be carried out as a separate training session

○ individuality

■ differences within the group

■ individual differences in daily performance
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THE NEED FOR FLEXIBILITY TRAINING AND
WHEN TO DO IT



● using external force always creates a risk of causing pain

● assisting has its place when teaching movements and elements

● importance of communication
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ASSISTING WHEN STRETCHING



● Flexibility is defined by several factors; the nervous system plays a key part.

● Low-intensity stretches give the same or better results in increasing ROM as high-intensity stretches.

➔ Listening to your body!

● Dynamic, short stretches during warm-up increase range of motion and maintain physical attributes

that are required in gymnastics clearly better than passive, static stretches. That is why such training

should be done more frequently.

● Passive, static stretches result in muscle relaxation, which, consequently, makes it harder to control

joint movement, and decreases power production. That is why such stretching should be done less

frequently.

➔ Use often, challenge rarely!

● Open communication between the gymnast and the person assisting should take place throughout

the exercise if the stretch is assisted. Assistance is recommended for guiding the movements.

● Range of motion (flexibility) is different for each individual.

➔ Individual training!
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TAKE HOME MESSAGES
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