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  Abstracts 
       The objective of the study is to create and implement, immediately prior the volleyball 
training session, a special adaptive physical activity (APA) programme for chronic pain 
reduction and prevention in the knee joint. The object of this study are six women volleyball 
players from 15 up to 18 years of age having pain in the knee joints. The study has been 
done during the period February-March 2011 in the Panidaliakos volleyball club in the 
city of Nicosia. The adaptive physical activity covers a four week programme of 5 training-
recovery procedures each week. The following conclusions can be made on the bases of the 
experiment we have implemented: The functional status of the knee, because of its incessant 
participation in the movements of the supporting locomotorium during training and play, is 
of  great importance for the sports activity; The tendency towards functional recovery shown 
by our contingent provides the reason to recommend adaptive physical activity for  chronic 
pain prophilaxis in the knee joints athletes. 

Keywords: kinesiology experiment, motor tests, adapted physical activity,
adaptive gymnastic exercises, adapted volleyball exercises,  fitness, massage,
muscle tone assessment , arithmetic mean

INTRODUCTION
Physical activity and sport mean not only 

health but appear as irreplaceable prevention 
of the organism from most often chronic 
complaints. Sport, accompanied by great load 
and traumatism may provoke lesions of the 
supporting locomotorium and pain symptoms.

Knee is one of the most vulnerable and 
treated fields in orthopedic and trauma practice.

Overload by which the training and 
competitive processes are characterized, as 
well as the insufficient recovery of the affected 
structures are not rarely the reason of pains in 
the knee joints of volleyball players. The soft 
tissue injuries have a complex nature. They are 
the reason for knee joints instability and lead to 
infringing function of the lower limb as a whole.

Measures taken in due time can protect 
from intra joint injuries leading to development 
of chronic knee instability and early degenerative 
changes of the joint. 

The objective of the study is to create and 
implement, immediately prior the volleyball 
training session, a special adaptive physical 
activity (APA) programme for chronic pain  

reduction and prevention in the knee joint.
The tasks of the study are as follows: 

1.To draw an everyday APA 
programme for massaging the available trigger 
points. 

2.To follow the dynamics of the 
effected changes in the subjective complaints 
and objective indicators of the muscle tonus, 
strength and endurance of the contingent we 
have studied.

The object of the study are six women 
volleyball players from 15 up to 18 years of age 
having pain in the knee joints. The study has 
been done during the period February-March 
2011 in the Panidaliakos volleyball club in the 
city of Nicosia.

The adapted physical activity covers a 
four week programme of 5 training-recovery 
procedures each week.

 
Methods of the study:

А/ Pain intensity. The latter is defined by a 
visual-analogue scale (VAS) during observation 
of walking. The degrees are from 0 to 10 while 
at 0 there is no pain and at 10 is the maximum, 
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unbearable pain. Pain is defined subjectively by 
the person under study.

B/Standing long jump. Conducted on 
smooth surface. Swish movements by hands 
and body are allowed. Two trials have been 
conducted and better result recorded. The 
distance is measured by a tape along the 
perpendicular direction of the jumping line with 
exactness up to 1 cm.

C/ Standing upward jump. The performing 
person stands facing a previously dimensioned 
lath. From this position she stretches one hand 
vertically up to the maximum while the legs 
are not separated from floor. Having read the 
vertical stretch, the performing person takes 
position a bit to the side of the apparatus to read 
the jump result, and after she has previously  
left an imprint on her fingers by magnesium (or 

coloured chalk) jumps vertically upward with 
the purpose of touching the apparatus.     

D/ Maximum number of squats in 30 sec. 
The person under study takes a starting position 
and upon a signal starts squatting, by deep 
squats, and the maximum number of squats 
is read in 30 sec. The cycle of squatting and 
rising is counted per unit, and record is taken in 
integers only.

E/ Increased tonus test and contraction of 
static muscles test (according to Kraydzhikova’ 
method, 2000).

Programme for adapted physical
activity and volleyball

Trigger points (TP) are painful upon 
pressure and provoke pain or other symptoms 
at a remote zone. 

   Evaluation is made according to the following scale:
          
                                                                                                             Mark
• normal muscle tonus (lack of contraction)                            → 0;
• slightly increased muscle tonus (weak contraction)               → 1;
• averagely increased muscle tonus (average contraction)              → 2;
• strongly increased muscle tonus (strong contraction)                       → 3;
• myogenic contracture          → 4.

In our contingent we have found and 
massaged trigger points at m. iliopsoas (fig. 1), 
m. rectus femoris (fig. 2), m. dastrocnemius (fig. 
3), m. semitendinosus, m. semimenbranosus и 
m. biceps femoris (fig. 4). Pressure is applied 
by transversal muscle fibers rubbing. We have 
applied 6-8 ischemic compressions by the 
thumb to all active trigger points combined by 
transversal friction rubbing (6 – 8 sec). Within 
the pauses of 14-15 sec rhythmic arch stretching 
of the muscle in both directions was performed 
(according to L. Kraydzhikova’s method, 1999).

Complex of adapted physical activity 
1. Massage of the active trigger 

points at m. iliopsoas, m. rectus femoris, m. 
gastrocnemius and the ischiocrural muscles, 
followed by stretching of the respective muscles. 
Duration - 10 min.

2. Starting position (SP) - sitting. The 
body is bended forward as much as possible 
with upright back. Retained for 5 sec and then 
back to the SP for 10 sec relaxation. Dosage: 10 
repetitions.  

3. SP - sitting with legs apart. Bend of 
the body towards one of the legs with an upright 
back. Retained for 5 sec and then back to the 
SP for 5 sec relaxation. Dosage: 10 repetitions. 
Executed consecutively to the left and to the 
right side. 

Fig. 1. Trigger points
 at m. Iliopsoas

     Fig. 2. Trigger points at 
m. rectus femoris
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4. SP - supported sitting, the leg from 
the painful side is bended (stepping from the 
outside of the shank), opposite elbow – set 
on the bended knee from the outside. Upon 
breathing in the elbow presses on the bended 
knee, retained for 6-7 sec. Upon exhaling the 
muscles are relaxed. Repetition – 8-10 times. 

5. SP - supine position with both legs 
bended to the body, upper limbs taken aside, 
one lower limb lifted up (thighs stay parallel). 
Upon breathing in the pelvis is lifted up (thighs 
stay parallel). Upon exhaling the body is taken 
to the SP, without the bottom to rest against the 
floor. Repetition till refusal – 2 sec per cycle.  

6. SP - supine position, one leg is 
lifted up and held by both hands around the 
fossa behind the knee. Upon breathing in the 
knee is unfolded to the maximum and retained 
like that for 6-7 sec. Upon exhaling the muscles 
are sharply released, the knee is slightly bended 
and is kept elastic several times. Repetition – 
8-10 times, then executed by the other leg. 

7. SP - supine position on side, upper 
hand is supported in front of the body while the 
lower limb is bended to 90о at the coxofemoral 
(in front of the body). Upon breathing in the 
upper limb is lifted up outstretched (in straight 
line with the body). Upon exhaling it is lowered 
without touching the floor. Repetition – 8-10 
times. 

8. SP - supine position. The leg to 
exercise is bended at the knee. The knee is 
unfolded and the leg is raised up from the floor 
(coxofemoral extension). Retained for 5-6 sec. 
Dosage: 10-12 repetitions consecutively with 
the left and right leg.   

9. SP - sitting position. Consecutive 
uptakes on fingers and heels with both legs. 
Dosage: 12-15 repetitions. 

10. SP - sitting position with a 
volleyball ball between the feet. Lifting the 
ball and retaining it for 6-8 sec at the end of the 
movement. Dosage: 8-10 repetitions. 

11. SP - standing position. Auto 
stretching of m. triceps surae. Both legs step 

on gymnastic wall, the heel of the one leg is 
lowered to the floor and retained like that for 10 
sec, then the same is executed by the heel of the 
other leg. Dosage: 10 repetitions with each leg. 

12. SP - standing position on side in 
front of a gymnastic wall taking support by one 
hand on it, one of the legs is bended at the knee; 
the other hand pulls the heel to the bottom. 
Upon breathing in the muscles of the bended leg 
are strained in trying to unfold the knee joint, 
retained for 6-7 sec. Upon exhaling the muscles 
are relaxed and the leg is pulled up to the pelvis. 
Dosage: 6-8 repetitions consecutively by the 
left and right leg.  

13. SP standing with the face towards 
the gymnastic wall. Flexion at the knee 
joints and squat with an upright back without 
separating heels from the floor. Dosage: 3 series 
of 10 repetitions.  

The plyometric training covers::
• Retaining semi-squat for 6-8 sec (3 

series of 10 repetitions with gradual increase of 
the repetitions up to 20-25); 

• Mounting 30 cm brick and 
dismounting behind it - consecutively by both 
legs (10 repetitions for a given time);  

• Jumping on and behind the 30 
cm brick - by both legs simultaneously (10 
repetitions for a given time);   

• Jumping on and in front of the 30 
cm brick with the left leg (10 repetitions for a 
given time);  

• Jumping on and in front of the 30 
cm brick with the right leg (10 repetitions for a 
given time).

Application of standing positions 
typical for volleyball, movement 
and imitation exercises 

• Starting position - basic (medium) 
volleyball standing position. Quick start follows 
and a stop after having run through the 9 meter 
distance. Dosage: 15 repetitions.  

• From a starting position – high 
volleyball standing position the following is 

Fig. 3. Trigger points at 
m. Gastrocnemius

     Fig. 4. Trigger points at m. semitendinosus, 
m. semimenbranosus и m. biceps femoris
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performed:  
□ run out for 3-4 steps and imitative 

spiking in the net. Dosage: 10 trials. 
□ jumping after moving for blocking 

in the three zones – 4-3-2-3-4-3-2-3-4-3. 
Moving by added or cross step (10 jumps with 
the above cited sequence).  

□ imitative servicing by jumping. In 5 
of the trials float service is performed while the 
other trials characterize the vertical-horizontal 
jump for the strong service. Both approaches 
are rotated while starting by float service. 
Landing is made by both legs with folding the 
knee joints. Dosage: 10 jumps.  

• Starting position – low volleyball 

standing position. Planches are performed by 
rolling through the shtoulder on the left and on 
the right, rotating both directions. Knee pads 
are obligatory. Dosage: total 20 trials (5 in both 
directions). 

RESULTS AND ANALYSIS
According to the degrees from 1 to 10, the 

patient herself defines the pain suffered during 
walking ( fig. 5).

The results show that prior starting the 
APA the pain varies from moderate to strong. 
For the women volleyball players under study 
the degree of pain is 3 – 6.  One of the players 
- of 1-2 degree, three persons of 3-4 degree and 
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other two - of degree 5-6.  The final study proves 
that pain has been decreased for all persons by 
2-3 degrees. These results confirm the effective 
impact of the APA programme covering massage 
techniques of the trigger points at some muscles 
of the lower limbs. 

The following figure presents the results 
of the palpation evaluation of the muscle tonus 
for m. rectus femoris (fig. 6).

Table 1 shows the results for the dynamic 
strength endurance of the abductors of the 
coxofemoral joint, bottom and thigh muscles, 
m. quadriceps femoris and the global test. This 
indicator is well improved (fig. 7).

There is a smaller increase for the global 
test of the dynamic strength endurance as the 

    Table 1. Results of the dynamic 
strength endurance 

Differences for the
muscle test 

Difference 

X
1 - X

2

1 – abductors of the
      coxofemoral joint
2– ischiocrural muscles
3 – m rectus femoris
4 – m. tensor fascia latae
5 – m. triceps surae

0,05
0,5
0,84
0,66
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There is a smaller increase for the global test of the dynamic strength endurance as the 
adaptive exercises entered into the volleyball activities do not impact equally effectively the muscle 
groups. The final results are better (by 5,6 repetitions or 47,9%). Because of residual pain and 
dysfunction in the knee joints, the least is the improvement of the m. quadriceps femoris (5 numbers or 
18,2%). The dynamic strength endurance is improved for all persons under study. Additional to that, 
the massage and the stretching exercises improve the oxidation of the tissues thus decreasing the pain 
symptoms and lead them to a better state.  The soft tissue dysfunction is decreased and the muscle 
physical qualities are improved. The latter become more elastic and stretchable.  

The specialized plyometric training, combined with the volleyball one reasons the better 
characteristic of the muscles in relation to the following qualities: speed, strength and endurance.  

Figure 8 presents the results of the physical fitness, standing long jump, standing upward 
vertical jump and the maximum number of squats for 30 sec study.  
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Resulting from the applied programme, improved are the results of the standing long jump 
(by 15,9 cm) and the standing upward vertical jump (4,4 cm) The increase of the vertical jump 
compared with the standing long jump is explained by the fact that the latter is of a strength nature 
mainly while for the vertical jump, which is specific for the volleyball, the swish movements of the 
arms and the explosiveness of the jump are of considerable importance and they to a considerable 
degree impact the knee pain and dysfunction.   

The dynamics of the results of the maximum number of squats (30 sec) test reports 
improvement by 4,4 number of squats. That confirms the better state of training of the persons under 
study where greater speed and explosive strength of the lower limbs is established resulting from the 
adaptive volleyball practice.   
 
CONCLUSIONS 

The following conclusions can be made on the bases of the experiment we have 
implemented:  

• The functional status of the knee, because of its incessant participation in the movements of 
the supporting locomotion during training and play, is of great importance for the sports activity.  

• The correct and timely preparation of an appropriate and effective programme for the 
adaptive physical activity and sport helps to the quicker return to normal sports activity.  

• In order to avoid the appearance of the pain, micro traumatism and more serious traumas, 
the students practicing volleyball should pay greater attention to the warm up and the stretching 
exercises for the static muscles.  
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adaptive exercises entered into the volleyball 
activities do not impact equally effectively the 
muscle groups. The final results are better (by 
5,6 repetitions or 47,9%). Because of residual 
pain and dysfunction in the knee joints, the least 
is the improvement of the m. quadriceps femoris 
(5 numbers or 18,2%). The dynamic strength 
endurance is improved for all persons under 
study. Additional to that, the massage and the 
stretching exercises improve the oxidation of 
the tissues thus decreasing the pain symptoms 
and lead them to a better state.  The soft tissue 
dysfunction is decreased and the muscle physical 
qualities are improved. The latter become more 
elastic and stretchable. 

The specialized plyometric training, co-
mbined with the volleyball one reasons the 
better characteristic of the muscles in relation 
to the following qualities: speed, strength and 
endurance. 

Figure 8 presents the results of the physi-
cal fitness, standing long jump, standing upward 
vertical jump and the maximum number of 
squats for 30 sec study. 

Resulting from the applied programme, 
improved are the results of the standing long 
jump (by 15,9 cm) and the standing upward 
vertical jump (4,4 cm) The increase of the 
vertical jump compared with the standing long 
jump is explained by the fact that the latter is of 
a strength nature mainly while for the vertical 
jump, which is specific for the volleyball, 
the swish movements of the arms and the 
explosiveness of the jump are of considerable 
importance and they to a considerable degree 
impact the knee pain and dysfunction.

The dynamics of the results of the maxi-
mum number of squats (30 sec) test reports 
improvement by 4,4 number of squats. That 
confirms the better state of training of the persons 
under study where greater speed and explosive 
strength of the lower limbs is established 
resulting from the adaptive volleyball practice.  

CONCLUSIONS
The following conclusions can be ma-

de on the bases of the experiment we have 
implemented: 

• The functional status of the knee, 
because of its incessant participation in the 
movements of the supporting locomotion during 
training and play, is of great importance for the 
sports activity. 

• The correct and timely preparation 
of an appropriate and effective programme for 
the adaptive physical activity and sport helps to 
the quicker return to normal sports activity. 

• In order to avoid the appearance of 
the pain, micro traumatism and more serious 
traumas, the students practicing volleyball sho-
uld pay greater attention to the warm up and the 
stretching exercises for the static muscles. 

• The massage of the trigger points and 
the subsequent adaptive gymnastic exercises 
positively impact the increased muscle tonus and 
the functional status of the women volleyball 
players. 

• The reduction of the pain and the 
improvement of the muscle balance improve the 
kinetics of the knee joint. 

• The tendency towards functional 
recovery shown by our contingent provides 
the reason to recommend the adaptive physical 
activity for the prophilaxis of chronic pain in the 
knee joints athletes. 
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  Apstrakt 
       Celta na istra`uvaweto be{e da se sozdade i neposredno  pred treningot po od-
bojka, da se primeni specijalna programa za adaptirana fizi~ka aktivnost (AFA) za 
redukcija i prevencija na hroni~nata bolka vo zglobovite na kolenicite. Primero-
kot na ispitanicite go so~inuvaa {est odbojkarki na vozrast od 15 do 18 godini so 
bolka vo zglobovite na kolenicite. Istra`uvaweto e sprovedeno vo periodot fevru-
atru – mart 2011 godina vo odbojkarskiot klub Panidaliakos vo Nikozija vo Kipar. 
Adaptiranata fizi~ka aktivnost se primenuva{e so ~etirimese~na programa, pet 
pati nedelno, so  posebno utvrdena procedura. Vrz osnova na sprovedenata eksperi-
mentalna rabota utvrdeno e deka: funkcionalnata sostojba na kolenicite, poradi 
postojanoto aktivirawe na telesniot aparat za dvi`ewe za vreme na treninzite i 
natprevarite, e od posebno zna~ewe za sportskata dejnost; tendencijata na primene-
tata funkcionalna procedura, poka`a potreba da se prepora~a adaptirana fizi~ka 
aktivnost za profilaksa na hroni~nata bolka vo zglobovite na kolenicite  na odbo-
jkarkite.     

Klu~ni zborovi: kineziolo{ki eksperiment, motorni testovi, 
adaptirana fizi~ka aktivnost, adaptirani gimnasti~ki ve`bi,
adaptirani odbojkarski ve`bi, fitenes, masa`a, 
ocenuvawe na muskulniot tonus, aritmeti~ka sredina.
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