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Abstract
Background & Study Aim: Flexibility is considered as significant component human physical activity, defined as ability to perform high amplitude 
movements conditioned by functional-anatomical factors. Paper aim is the knowledge about flexibility level among physically active people in 
comparison to sedimentary one and confirming the following hypothesises: the youngest one have better flexibility than the oldest in non-active group. 
Physical activity in which stretching techniques play an essential role, have positive influence on flexibility.

Material & methods: Ninety-six men between ages 22-69 were examined. Sixteen research objects were divided to four practicing groups; tricking, 
Brazilian jujitsu, yoga, tai chi and Non-active group consisting 80 people. As an evaluation method of the flexibility FTF (Fingertips-to-Floor) test 
was used before and after training in sequence of four consecutive weeks.

Results: In case of non-active people physical decrease of flexibility was noticed. The biggest decreasing values were observed between the youngest 
to the second test subject group and in case of the oldest group. In case of any physical activity group, improvement of flexibility was recorded after 
the training, which was the biggest in the tai chi group. Despite advanced age, the biggest difference in result occurred in yoga and tai chi to respect of 
non-active group.

Conclusion: The results of our experiment indicate that flexibility measured with FTF test demonstrate decreasing tendency with age. Physically active 
people have better flexibility. The biggest results are shown in tai chi and yoga group that corresponds with dominance of stretching practice. 
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IntroductIon

Flexibility (movement range in joints) is acknowl-
edged as essential and important component of 
human physical activity. Being defined as ability to 
perform high amplitude movements and is condi-
tioned by functional-anatomical factors. Movements 
range depends on shape articular surface, their dis-
tance from rotation axis, skeletal limitation, ligament 
elasticity along with joint capsule, length together 
with elasticity of tendons, as well as the antagonist 
muscles extending over particular joint. On flexibil-
ity also influence the excited state of central nervous 
system [1]. As well as in all sport disciplines, as in the 
martial art, crucial role play stretching exercises [5]. 
The aim of this study was to investigate the effect of 
practicing various forms of physical activity on flex-
ibility, compared to those not engaged in any physi-
cal activity including sport disciplines and leading 
sedentary lifestyle.

The aim of the paper is to investigate flexibility level 
among physically active people in comparison to sed-
imentary one and confirming the following hypoth-
esises: the youngest one have better flexibility than 
the oldest. Positive influence on flexibility play a sig-
nificant role using stretching techniques in physical 
activity. The aim of the study is also to confirm the 
following hypotheses:

The youngest one have better flexibility than the old-
est in non-active group.

Physical activity in which stretching techniques play 
an essential role, have positive influence on flexibility.

MaterIal and Methods

The study consisted in using non-apparatus test 
(Fingertips-to-floor test) [1-4] which determines the 
mobility and flexibility entire spine as well as its indi-
vidual segments, hip joints, ankle joint and mobility 
of the pelvis [1].

partIcIpants

The research material was a group consisting 96 men 
in age range between 22 to 69 years old. The main 
object of study included four groups of people exer-
cising; tricking (age; 22, 23, 23, 25), Brazilian jujitsu 
(age; 26, 28, 30, 34), yoga (age; 42, 47, 50, 57) and tai 
chi (age; 60, 65, 66, 69) in various ages, of 4 people in 
each group. Control group consisted of 80 individuals 
declaring themselves as non-active and leading a sed-
entary lifestyle was purposely selected in a way that 5 
non-active individual of the same age were matched 

with one practitioner, since there are no standard val-
ues for that test and published data refers to people in 
age range from 18 up to 51 years without specifying 
the trend results correlated with age [1,4] Individuals 
were examined within four consecutive weeks, right 
before (Test 1) and after training (Test 2)

InclusIon crIterIa 
At least three years of practice in the above-men-
tioned physical activity.

the exclusIon crIterIa

In study groups – practice other types of physical 
activity (sports).

For all tested – surgical procedures in the spine and 
joints, spine and joints ailment furthermore lower 
limb muscle injuries in the last 6 months. In con-
trol group – practice of any regular physical activity.

The tests were carried out at the club “Gracie Barra” 
in Sosowiec, in the gym AWF Katowice, in the sport 
center “Bażantowo” and Wing Chun Academy in 
Cracow. The research was conducted from November 
2014 to March 2015. Each training group was tested 
in four consecutive weeks.

FTF test is not only the most popular test evaluating 
flexibility, but also a clinical test for assessing inter 
alia bending of the spine, which is used in healthy 
individuals and patients. 

This test consist of measuring the distance from the lon-
gest fingertip to the edge of the platform. The subject is 
standing on 30 cm high platform with feet joined together, 
then performs maximum down flexion with straight knees 
and is asked to touch the edge of the platform, where at 
the end of flexion measuring being done. The edge thresh-
old corresponds to the level 0, results below that level 
were positive, and negative above it. [2, 3]

results

Results presented in table and figure 1 shows that 
the values obtained in the test by non-active group 
in average age of 23.25 years are the highest and 
are 8.35 cm. In the next age group (29.5 years) test 
result shows the greatest tendency to decline by 
6.9 cm. In the next age group decline is now only 
2.5 cm. Further significant reduction in test results 
observed in individuals in the oldest age group (65 
years), which is 4.10 cm reaching its lowest level 
–5.05 cm. Analyzing the results obtained by people 
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who practice different types of physical activity 
is stated by better results compared to those non-
active. The smallest result difference exists between 
non-active and tricking trainees after training maxi-
mally amounts to 2.78 cm. In another group B that 
practices Brazilian jujitsu test results are higher than 
in A group of 6,37 cm and difference in relation 
to non-active people is 16.05 cm. Yoga, C group 
achieve even better results in comparison to non-
actives, the difference is 20.01 cm. The best results 
are achieved by tai chi practitioners 19.06 cm, where 
non-active group amount to –5.05 cm, and so the dif-
ference reach up to 24.3 cm. It should be noted that 
the results obtained after training (Test 2) are higher 
in all groups. The smallest difference (0.63 cm) was 
observed in the case of the youngest people practic-
ing Tricking, however the biggest difference states 
for practicing tai chi (5.25 cm) who are at the same 
time the oldest training group.

dIscussIon

Stretching techniques (also auto stretching) are 
important elements exercises of yoga, in other groups 
are the key elements of the warm-up and training, 
and thus flexibility [5]. Stretching exercises improve 
range of motion in the joints, which has been proven 
in many scientific studied [6-8].

Physical activity has positive effect on the flexibility 
of the human body. Performed flexibility studies mea-
sured with FTF test made on a group of 155 healthy 
volunteers aged from 18 to 51 years have shown that 
people who are physically active (aged 19-46 years) 
had better flexibility(x = 10.56) than physically inac-
tive people (aged 18-51 years) for which the values 
were on average 6.29 [4]. Studies involved both men 
and women, the results were analyzed together with-
out correlation trend with age, which does not allow 
for identification of normative values.

Table 1. Average values of age and results in FTF test in examined groups.

Average Age Non active 
group Group Test 1 Test 2 Δ(T1,T2) Δ(NAG,T1) Δ(NAG,T2)

23.25 8.35 A 10.50 11.13 0.63 2.15 2.78

29.50 1.45 B 14.63 17.50 2.87 13.18 16.05

49.00 –0.95 C 17.44 19.06 1.62 18.39 20.01

65.00 –5.05 D 14.00 19.25 5.25 19.05 24.3

Figure 1. Chart of average values of age and results in FTF test in examined groups.
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It is not entirely clear how the individual structure 
of bio kinematical chain affect the flexibility of the 
human body. A study by Li et al. [9] have shown that 
the flexibility test results depend on the mobility in 
the hip joints and lumbar spine.

Much more detailing research on the impact of var-
ious structures on the flexibility have been done by 
Kuszewski, Knapik, Saulicz et al. [1], studying 190 
people between the ages of 18 to 51 years, have 
shown that the FTF test results correlate with the 
mobility of the upper (r = 0. 79) and lower (r = 0.70) 
level of lumbar spine. In addition, there was a sig-
nificant correlation with the results of both hip joints 
flexion (r = 0.34 and r = 0.36), straighten hocks (r = 
0.33 and r = 0.25) and significant negative correla-
tion with the shortening of hamstrings (r = –067 for 
both limbs) [1]. 

This allows to conclude that TFT test is not only 
a quick and simple test, but also is a reliable way to 
assess the movement ability of the lower spine, pel-
vis and lower extremities and thus it is a good indi-
cator of the flexibility [1]. Research Guissard and 
Duchateau showed a decrease in the stiffness of the 
tissue after use of stretching exercises [10]. Hence the 

conclusion that stretching decrease the risk of injury 
and musculoskeletal disorders [11,12].

However stretching exercises should not be used with 
mobility restrictions in the joints resulting from abnor-
mal anatomy structure, damage to tendons and muscles 
and also pain in the joints resulting from excessive com-
pression. On the other hand, excessive mobility some-
times may suggest hypermobility of the joints and then 
usage of stretching techniques is not recommended.

The biggest increases during the training are observed 
in the case of people practicing thai chi on the one 
hand indicate the possibility of obtaining excellent 
results using this technique, but on the other hand are 
confirming the fact stated by Magnusson et al. about 
impermanence effects of stretching methods [8].

conclusIon

The results of our experiment indicate that flexibility 
measured with FTF test demonstrate decreasing tendency 
with age. Physically active people have better flexibility. 
The biggest results are shown in tai chi and yoga group 
that corresponds with dominance of stretching practice. 
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