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EFFECT OF DIFFERENT METHODS OF PHYSICAL 
THERAPY FOR THE RESTORATION OF IMPAIRED 
SHOULDER JOINT FUNCTIONS AND AUTONOMY 
 
Elzbieta Norkutė, Vaida Berneckė 
Šiauliai State College 
Lithuania  
 
Annotation  
The current article presents the effect of different methods of physical therapy for the 

restoration of impaired shoulder joint functions as well as autonomy. 1 male and 7 females 
(average age – 54.5±12.4 m) participated in the survey; four of them having the syndrome of 
the shoulder impingement syndrome and four with aII stage of the rheumatoid arthritis. 
Participants were divided into 4 experimental groups. IMPASIS group – (N=2) – patients with the 
shoulder impingement syndrome, IIMPARA group – (N=2) – patients with a II stage of the 
rheumatoid arthritis; immobilisation of the shoulder join was applied to these groups as well as 
post-isometric relaxation and active physical therapy exercises. IIIPPSIS group – (N=2) – 
patients with the shoulder impingement syndrome, IVPPRA group – (N=2) – patients with aII 
stage of the rheumatoid arthritis; proprioceptive neuromuscular facilitation (PNF) method was 
applied for those patients as well as the passive stretching. Individual work was applied for all 
participants of the survey with 12 meetings with a 30 minutes duration offered to each of them. 

Key words: joint immobilisation, PNF, shoulder impingement syndrome, rheumatoid 
arthritis. 

 
Relevance of the topic 
Spread of the rheumatoid arthritis (RA) in the western countries is 0.5-1 percent of 

popular; it was defined that females tend to have this disease twice more often if compared to 
men (Žebrauskaitė, 2014). Over than one half of seniors in the United States of America (USA) 
experience joint pain and 21 percent of adult citizens of the US are diagnosed with arthritis (The 
Ministry of Health, 2013). Spread of RA in Lithuania reaches 0.55 percent of adults; RA is 
diagnosed to 0.3-1 percent of adults (Lithuanian Association of Rheumatology, 2014). 
According to L. Bayam et al. (2011) frequency of shoulder joint impairment within the human 
population varies from 7 to 36 percent. According to C. Braun et al. (2013), the most often 
shoulder joint impairments appear due to the pain that can be caused by pathology of different 
structures; pain and function impairment have a tight link. It was defined that a proprioceptive 
neuromuscular facilitation (PNF), stretching exercises, mobilisation are effective pain-reducing 
as well as function-improving aids (Braun et al., 2013; Lee et al., 2013). According to I. Düzgün 
et al. (2012), mobilisation has a positive effect upon improving the shoulder joint mobility and 
reducing the pain together increasing the muscular power. There is a sufficient amount of 
evidence, proving that mobilisation of joints and PNF effectively treat shoulder joint and 
respective muscular impairments. Implemented surveys confirm the premise that these 
procedures increase the amplitude of movement, reduce pain and improve muscular activity 
(Babu et al., 2013; Dajah, 2014; Dudonienė et al., 2012; Kisieliūtė, 2013; Mahendran, Chetia, 
2013; Manske et al., 2012; Sharaf et al., 2013; Taragi et al., 2014). 

No experiments were found that would compare such combination of methods. PNF 
method is matched with a passive starching and the shoulder mobilisation is matched with post-
isometric relaxation as well as active physical therapy exercises. The end the survey shall 
define what combination of methods mentioned is the most effective upon the shoulder 
impingement syndrome and rheumatoid arthritis. 

Aim of the survey is to assess the effect of different methods of physical therapy for the 
restoration of impaired shoulder joint functions and autonomy. 

Object of the survey – changes in autonomy of the impaired shoulder joint functions 
after application of different Physical therapy methods. 

 
Methods of the survey and respondents 
Patients, corresponding to the following selection criterions, participated in the survey:  
1. II stage of rheumatoid arthritis (RA) (reduced amplitude of movements, pain in the 

shoulder joint); 
2. Shoulder impingement syndrome (SIS); 
3. Subacute period of RA and SIS; 
4. Age of respondents – 40-70 years.  
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1 male and 7 females (average age – 54.5±12.4 m) participated in the survey; four of 
them having the syndrome of the shoulder impingement syndrome and four with a II stage of 
the rheumatoid arthritis. Participants were divided into 4 experimental groups. IMPASIS group – 
(N=2) – patients with the shoulder impingement syndrome, IIMPARA group – (N=2) – patients 
with a II stage of the rheumatoid arthritis; immobilisation of the shoulder join was applied to 
these groups as well as post-isometric relaxation and active physical therapy exercises. IIIPPSIS 
group – (N=2) – patients with the shoulder impingement syndrome, IVPPRA group – (N=2) – 
patients with a II stage of the rheumatoid arthritis; proprioceptive neuromuscular facilitation 
(PNF) method was applied for those patients as well as the passive stretching. Individual work 
was applied for all participants of the survey with 12 meetings with a 30 minutes duration 
offered to each of them. 

Increase of amplitude of the protraction movement was implemented with I-II grade joint 
surface protraction and I-III grade slide towards inferior from the freest bending position. Upon 
the limited interior upper arm rotation, I-II grade joint surface protraction and I-III grade slide 
towards posterior from the neutral interior upper arm rotation position were implemented. Post-
isometric relaxation was applied to the upper arm stretchers, rotators towards interior and 
exterior. According to R. Kesminas (2006), active exercise was applied (stretching, amplitude, 
pendulous). PNF method and the passive stretching were applied to IIIPPSIS and IVPPRA groups. 
According to Z. Gültekin et al. (2006) and N. Nakra et al. (2013) as well as implemented 
surveys, all movements were done from the furthest towards the closest part of the limb.6 PNF 
movement models were used and they were repeated 10 times. Testing was implemented at 
the beginning of the survey and was repeated at its end; the gained results were compared. 

 
Movement amplitude assessment 
At the beginning and end of the survey, goniometer measured movement amplitudes of 

the shoulder joint bending, stretching, protraction, horizontal protraction and retraction as well 
as internal and external rotation. 

 
Pain intensity assessment 
Application of the digital analogue scale (DAS). The main ruler from 0 to 10 was applied 

to assess the shoulder joint pain upon the upper arm stretching, bending, hyperextension, 
protraction, retraction, internal and external rotation. 

 
Autonomy assessment 
Autonomy in everyday activities was assessed by aids of the Oxford questionnaire (OQ). 
 
Muscular power assessment 
Lovett scale was applied for the assessment of the muscular power of upper arm rotators 

inwards and outwards as well as stretchers, retractors and protractors. 
 

Results of the survey 
Picture 1 (Pic.1) presents changes of the active movement amplitudes (MA) in the 

shoulder joint prior physical therapy and after 4 weeks of physical therapy (PT). 
Comparing IMPASIS and IIMPARA groups: at the beginning of the survey the MA 

average in IIMPARA group was 46o bigger and significantly higher (p < 0.05) in compared to 
IMPASIS group. After PT, MA averages between IMPASIS and IIMPARA groups weren’t 
significantly different (p=0.09), but 14o higher change was in IMPASIS group. Comparing IIIPPSIS 
and IVPPRA groups: prior PT, MA average in IVPPRA group was 22,5o bigger, but wasn’t 
significantly different (p=0.22) from MA average in IIIPPSIS group. At the end of treatment MA 
averages between IIIPPSIS and IVPPRA groups weren’t significantly different (p=0.12), but 15o 
higher change was observed in IVPPRA group. 

Comparing IMPASIS and IIIPPSIS groups: prior PT, MA average in IIIPPSIS group was 41o 
bigger, but wasn’t significantly different (p=0.06) from the average in IMPASIS group. At the end 
of the survey MA averages between IMPASIS and IIIPPSIS groups weren’t significantly different 
(p=0.96), but 51o higher change was observed in IMPASIS group. Comparing IIMPARA and 
IVPPRA groups: prior PT, MA average in IVPPRA group was 17,5o bigger, but wasn’t 
significantly different (p=0.39) from MA average in IIMPARA group. After PT, MA of both groups 
increased by 22o each. Comparing separate groups prior and after PT in all groups. MA 
significantly increased (p < 0.05). 
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Fig. 1. Amplitude changes of active upper arm movements prior and after physical therapy (°) 
 

Note: *p < 0,05 – in groups prior and after PT, #p < 0,05 – between IMPASIS and IIMPARA 
groups. For IMPASIS – for patients with shoulder impingement syndrome, IIMPARA – for patients 
with rheumatoid arthritis – joint mobilisation, post-isometric relaxation and active exercises were 
applied; for IIIPPSIS – for patients with shoulder impingement syndrome, IVPPRA – for patients 
with rheumatoid arthritis – PNF methods and a passive stretching were applied. 

 
Picture (Pic. 2) presents changes of the passive movement amplitude (PMA) in the 

shoulder joint prior and after 4 weeks of physical therapy (PT). 
Comparing IMPASIS and IIMPARA groups: prior PT, average of passive MA in IIMPARA 

group was 25o bigger, but wasn’t significantly different (p=0.06) from the passive MA average in 
IMPASIS group. At the end of the survey, averages of PMA between IMPASIS and IIMPARA 
groups weren’t significantly different (p=0.09), but 10.5o higher change was observed in IMPASIS 
group. Comparing IIIPPSIS and IVPPRA groups: prior PT, average of passive MA in IVPPRA 
group was 16.7o bigger, but wasn’t significantly different (p=0.24) from the average in IIIPPSIS 
group. At the end of the survey, averages of PMA between IIIPPSIS and IVPPRA groups weren’t 
significantly different (p=0.12), but 1.3o higher change was observed in IIIPPSIS group. Groups 
with a lower primary mobility were identified a higher change; a premise can be offered that in 
case of a smaller primary amplitude, patients have greater possibilities. 

Comparing IMPASIS and IIIPPSIS groups: prior PT, average of passive MA in IIIPPSIS 
group was 11.9o bigger, but wasn’t significantly different (p=0.08) from the average PMA in 
IMPASIS group. At the end of the survey, averages of PMA between IMPASIS and IIIPPSIS groups 
weren’t significantly different (p=0.53), but 8,2o higher change was observed in IMPASIS group. 
Comparing IIMPARA and IVPPRA groups: prior PT, average of passive MA in IVPPRA group 
was 3.6o bigger, but wasn’t significantly different (p=0.68) from the average PMA in IIMPARA 
group. At the end of the survey, averages of PMA between IIMPARA and IVPPRA groups weren’t 
significantly different (p=0.49), but 1o higher change was observed in IVPPRA group. Comparing 
separate groups prior and after PT, IMPASIS and IIMPARA groups were identified with a 
significant (p < 0.05) improvement, while in IIIPPSIS (p=0.12) and IVPPRA (p=0.14) groups, 
passive MA wasn’t significantly changed. 
   

 

Fig. 2. Amplitude changes of passive upper arm movements prior and after physical therapy (°) 
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Note: *p < 0.05 – inside the group prior and after PT. For IMPASIS – for patients with 
shoulder impingement syndrome, IIMPARA – for patients with rheumatoid arthritis – joint 
mobilisation, post-isometric relaxation and active exercises were applied; for IIIPPSIS – for 
patients with shoulder impingement syndrome, IVPPRA – for patients with rheumatoid arthritis – 
PNF methods and a passive stretching were applied.  

 
Picture (Pic. 3) presents pain dynamics in the shoulder joint during active movements of 

the shoulder joint. 
Comparing IMPASIS and IIMPARA groups: at the beginning of the treatment the pain 

intensity average in IMPASIS group was 0.8 point higher, but wasn’t significantly different 
(p=0.31) from the pain intensity average in IIMPARA group. As it was observed at the end of the 
treatment, the pain intensity averages between IMPASIS and IIMPARA groups weren’t 
significantly different (p=0.07), but 0.3 point higher change was observed in IIMPARA group. 
Comparing IIIPPSIS and IVPPRA groups: prior PT the pain intensity average in these two 
groups weren’t significantly different (p=0.49), but in IIIPPSIS group, the pain intensity was 0.4 
point higher. After PT the pain intensity change in IVPPRA group was 2.9 point significantly (p < 
0.05) higher than in IIIPPSIS group. 

Comparing IMPASIS and IIIPPSIS groups: prior PT the pain intensity average during 
active shoulder joint movements in IIIPPSIS group was 0,7 point higher, but wasn’t significantly 
different (p=0.0.6) from the pain intensity average in IMPASIS group. After PT, 1.4 point 
significantly (p < 0.05) higher change was observed in IMPASIS group. Comparing IIMPARA and 
IVPPRA groups: at the beginning of the treatment, the pain intensity average in IVPPRA group 
was 1.1 point higher, but wasn’t significantly different (p=0.06) from the pain intensity average in 
IIMPARA group. At the end of the survey pain intensity averages in IIMPARA and IVPPRA groups 
weren’t significantly different (p=0.59), but 1.2 point higher change was observed in IVPPRA 
group. Comparing separate groups prior and after PT, the pain intensity in all groups after PT 
significantly (p < 0.05) reduced. 
 

 

Fig.3. Pain intensity changes upon active shoulder joint movements (in points) 
 

Note: *p < 0.05 – in group prior and after PT, #p < 0.05 – between IMPASIS and IIMPPRA 
groups and IIIPPSIS and IVPPRA groups. For IMPASIS – for patients with shoulder impingement 
syndrome, IIMPARA – for patients with rheumatoid arthritis – joint mobilisation, post-isometric 
relaxation and active exercises were applied; for IIIPPSIS – for patients with shoulder 
impingement syndrome, IVPPRA – for patients with rheumatoid arthritis – PNF methods and a 
passive stretching were applied.  

 
Picture (Pic. 4) presents the assessment of autonomy in everyday activity by aids of 

Oxford questionnaire (OQ).  
Comparing IMPASIS and IIMPARA groups: prior PT, average of autonomy in everyday 

activity in IIMPARA group was 6 points higher, but wasn’t significantly different (p=0.29) from the 
average in IMPASIS group. After PT, 7 points higher change of the autonomy in everyday activity 
was observed in IMPASIS group. Comparing IIIPPSIS and IVPPRA groups: prior PT, average of 
autonomy in everyday activity in IVPPRA group was 5.5 points higher, but wasn’t significantly 
different (p=0.50) from the average in IIIPPSIS group. After PT 5.5 points higher change of the 
autonomy in everyday activity was observed in IIIPPSIS group. 
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Comparing IMPASIS and IIIPPSIS groups: prior PT, average of autonomy in everyday 
activity in IIIPPSIS group was 7 points higher, but wasn’t significantly different (p=0.75) from the 
average in IMPASIS group. After PT averages of levels of autonomy in everyday activity between 
IMPASIS and IIIPPSIS groups weren’t significantly different (p=0.93), but 5.5 points higher change 
was observed in IMPASIS group. Comparing IIMPARA and IVPPRA groups: prior PT, average of 
autonomy in everyday activity in IVPPRA group was 6.5 point higher, but wasn’t significantly 
different (p=0.58) from the average in IIMPARA group. After PT, 4 point higher change of the 
autonomy in everyday activity was observed in IIMPARA group. 
 

 

Fig. 4. Autonomy changes prior and after physical therapy (in points) 
 

Note: For IMPASIS – for patients with shoulder impingement syndrome, IIMPARA – for 
patients with rheumatoid arthritis – joint mobilisation, post-isometric relaxation and active 
exercises were applied; for IIIPPSIS – for patients with shoulder impingement syndrome, IVPPRA 
– for patients with rheumatoid arthritis – PNF methods and a passive stretching were applied.  

 
Table (Table 1) presents changes of the shoulder joint muscular power prior and after 4 

weeks of physical therapy (PT). After generalisation of the gained results, it is possible to state 
that groups with joint mobilisation, post-isometric relaxation and active exercises, composed 
from patients with SIS (IMPASIS) experienced higher changes; here RJ statistically significantly 
(p < 0.05) increased. For groups where PNF methods and the passive stretching were applied, 
a higher, but not significant change was observed in the group, composed from patients with 
SIS (IIIPPSIS). 

Table 1 

Changes of the shoulder joint muscular power during the course of survey (in points) 
 

Groups I MPASIS  II MPARA III PPSIS IV PPRA 

Respondents I * II I II I II I II 
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Bending   2 3 4 4 4 4 4 5 3 4 4 4 4 4 3 3 
Stretching 2 3 4 4 4 4 4 4 3 3 3 3 3 4 3 4 
Protraction   2 3 4 4 4 4 4 4 3 4 3 3 4 4 3 4 
Horizontal 
protraction    

2 3 4 4 4 4 4 4 3 3 3 3 4 4 3 3 

Horizontal retraction   2 3 5 5 4 5 4 4 3 3 4 4 4 4 3 3 
External rotation   2 3 4 4 4 4 4 4 3 3 3 3 4 4 3 3 
Internal rotation   2 3 4 4 4 4 4 4 3 3 3 3 4 4 3 3 

 
Discussion of results 
Summing changes of active shoulder joint movement amplitudes after physical therapy 

(PT), statistically significant (p < 0.05) improvement was observed in all groups (see Pic. 1). 
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After summing changes of the passive movement amplitudes, a significant improvement was 
observed in groups where a combination of joint mobilisation, post-isometric relaxation and 
active exercises was applied (see Pic. 2). In one of the newest studies, a joint mobilisation was 
applied for 40 respondents with adhesive capsulitis. One group was introduced and applied with 
general exercises while the other – exercises and joint mobilisation (oscillating movements – 2-
3 slides per second for 30 seconds, total of 5 series). At the end of the survey, MA significantly 
increased in both groups, but in the group with joint mobilisation applied, the change was 
significantly higher (Kumar et al., 2012). This survey confirms a premise that joint mobilisation, 
implemented with exercises is more effective with increase of movement amplitudes. The 
similar survey by J. Wies (2005) analysed the effect of joint mobilisation and exercises, 
implemented at home. The survey lasted for 12 weeks and contained 8 respondents with a 
diagnosis of the adhesive capsulitis. After PT, researchers identified a significant increase in 
active movements. This survey also had 8 respondents and it lasted for 4 weeks, but MA 
significantly increased (p < 0.05), even though the duration of the survey was 3 times shorter if 
compared to the survey of J. Wies (2005). Active exercises (amplitude, stretching) as well as 
post-isometric relaxation were applied in this survey with mobilisation, therefore the MA 
increase was more rapid. The gained survey results can be compared to results of the survey, 
implemented by A. Narayan and V. Jagga (2014), where 30 respondents with a diagnosis of the 
adhesive capsulitis participated. The following procedures were compared: ultrasound therapy, 
wet warmth, movement amplitude, pendulous exercises and all the same procedures; 
moreover, the upper arm bending, protraction and external rotation were applied the post-
isometric relaxation. At the end of the survey a premise can be offered that patients who were 
applied post-isometric relaxation next to other procedures, changes of the upper arm bending, 
protraction and external rotation amplitude was significantly higher. During the current survey, 
IMPASIS and IIMPARA groups were also applied with post-isometric relaxation for the upper arm 
stretchers and rotators internally inwards and outwards. MA change of these groups was higher 
than in those groups where post-isometric relaxation was not applied (IIIPPSIS and IVPPRA). 
After PT, upper arm bending and external rotation MA change in IMPASIS group was higher 
though the primary amplitude was lower than in IIMPARA group. It is credible that change in 
IMPAPSA group is bigger, because upon smaller primary amplitudes, patients had higher 
possibilities. Generalising, it is possible to state that the combination of joint mobilisation, post-
isometric relaxation and active exercises is more effective than PNF methods and passive 
stretching increasing the passive MA in the shoulder joint. 

At the beginning of the survey, a subjective pain intensity assessment during active 
shoulder joint movements was implemented. After PT, a light pain remained in all groups (1-3 
points), but it was significantly lower if compared to the one prior procedures (see Pic. 3); it is 
credible that in case of the continued survey, the shoulder joint pain may disappear. S. B. Al 
Dajah (2014), analysed effect of the soft tissue mobilisation and PNF upon reduction of the pain 
intensity for patients with SIS. 30 patients participated in the survey; in the group where PNF 
was applied together with mobilisation of soft tissues, the pain significantly decreased if 
compared to group that was treated by ultrasound procedures. In the similar study with a 
duration of 4 weeks (24 patients), effect of paraffin applications and soft tissue mobilisation as 
well as the effect of similar procedures and PNF on shoulder joint functions after arthroscopic 
shoulder joint surgery and RA. After PT, the pain intensity in the group where PNF was applied 
reduced by 5 points (Taragi et al., 2014). A similar survey compared the effect of joint 
mobilisation as well as joint mobilisation together with PNF. The control group was applied with 
joint mobilisation and the experimental group was treated by aids of combining both methods. 
After 4 weeks researchers defined that the joint mobilisation together with PNF is more effective 
upon the pain reduction for patients with adhesive capsulite (Mahendran, Chetia, 2013). Results 
of our survey match data and results gained by the mentioned foreign authors, because the 
pain intensity significantly decreased in all groups.  

Generalising the gained results, it is possible to make a conclusion that combination of 
joint mobilisation, post-isometric relaxation and active exercises is significantly (p < 0.05) more 
effective than PNF method and passive stretching upon reduction of the pain intensity during 
active movements for patients with SIS. According to S. L. Edmond (2012), one theory states 
that the pain reduces due to the activation of pain blocking mechanisms or the pain 
management centres in the central of peripheral system of nerves or due to chemical changes 
in peripheral receptors. According to A. Kumar et al. (2012), oscillation may bear the blocking 
pain perception effect; these vibes move the joint fluid and improves the nutrition of the joint 
cartilage. Comparing the effect of PNF method and passive stretching, changes in group from 
patients with RA (IVPPRA group) after PT were significantly (p < 0.05) higher if compared to the 
group from patients with SIS (IIIPPSIS group).The gained results of our survey may be compared 
to results of the survey by M. Bang and G. Deyle (2000). 54 respondents participated in the 
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survey; muscle stretching and strengthening programmes were compared to those of muscle 
stretching and strengthening together with joint mobilisation. According to the results of the 
survey, the group that was applied with the joint mobilisation indicated a much better state of 
patients (the pain reduced, functions increased, the strength increased) if compared to those 
where the joint mobilisation was not applied. A similar study compared the ordinary treatment, 
composed from the shoulder joint and shoulder mobilisation, ultrasound, laser and TENS; the 
other group was applied with the same procedures as well as stretching and strengthening 
exercises. Pain significantly reduced for respondents in both groups, but a greater improvement 
was defined for respondents in the group where exercises were applied together with an 
ordinary treatment (Sharaf et al., 2013). 

Upon assessment of the shoulder joint muscular power changes, we noticed that a 
statistically significant (p < 0.05) improvement was defined for respondents in IMPASIS group; 
this group was offered a combination of joint mobilisation, post-isometric relaxation and active 
exercises. Muscular power in those groups where PNF method was applied together with a 
passive stretching also increased, but significant changes were not observed (IIIPPSIS and 
IVPPRA). Primary muscular strength in IMPASIS group (2 points) was two times lower than the 
primary muscular strength in IIIPPSIS and IVPPRA groups. In order for the muscular power to 
increase up to 3 points, it is necessary to increase the mobility of the joint and to strengthen 
muscles so that they could compete the gravitation. E. Kisieliūtė (2013) analysed effect of joint 
mobilisation and exercises on the shoulder joint functions. 26 respondents participated in the 
survey after arthroscopic rotator cuff repair surgery. 14 procedures were applied; during them, 
20 min. were given for active exercise and 5 minutes – for the joint mobilisation. After PT the 
muscular power significantly increased. 

Gained results of our survey may be explained that the pain, movement amplitude and 
the muscular power are interrelated. As it has already been mentioned, after PT, a minor pain 
remained in groups that blocks the activity of muscles around the impaired joint. According to S. 
L. Edmond (2012), this blocking reduced upon mobilisation and the normal joint mechanics is 
possibly to be restored. Our survey was shorter if compared to E. Kisieliūtės (2013); it is 
credible that there was a shortage of time for the restoration of the joint mechanics.  

 
Conclusions 
1. In groups where a combination of joint mobilisation, post-isometric relaxation and 

active exercises (IMPASIS ir IIMPARA) was applied, active and passive shoulder joint MA 
significantly (p < 0,05) increased. The pain intensity during active shoulder joint movements 
reduced (p < 0,05). Muscular power significantly (p < 0,05) increased in IMPASIS group. 

2. In groups where PNF methods together with a passive stretching were applied (IIIPPSIS 
and IVPPRA) active shoulder joint MA significantly (p < 0,05) increased. The pain intensity during 
active shoulder joint movements reduced (p < 0,05). 

3. A combination of joint mobilisation, post-isometric relaxation and active exercises was 
more effective than PNF methods together with a passive stretching upon increasing the 
muscular power and the passive MA in the shoulder joint. Subjectively assessed shoulder joint 
muscular power as well as autonomy and functions haven’t significantly improved in any of 
groups.  

 
References 
1. Babu VS, Srinivas M, Kumar BR, Prakash J. The effects of Anterior versus Posterior 

Glide joint Mobilization in Improving Functional Activity of the shoulder in Patients with adhesive 
capsulitis. International Research Journal of Biological Sciences. 2013;2(1):15-21. 

2. Bayam L, Ahmad AM, Naqui ZS, Chouhan A, Funk L. Pain Mapping for Common 
Shoulder Disorders. The American Journal of Orthopedics. 2011;40(7):353-358. 

3. Bang MD, Deyle GD. Comparison of supervised exercise with and without manual 
physical therapy for patients with shoulder impingement syndrome. J Orthop Sports Phys Ther. 
2000;30(3);126-137. 

4. Braun C, Bularczyk M, Heintsch J, Hanchard AC. Manual therapy and exercises for 
shoulder impingement revisited. Physical Therapy Reviews. 2013;18(4):263-284. 

5. Dajah SB. Soft Tissue Mobilization and PNF Improve Range of Motion and Minimize 
Pain Level in Shoulder Impingement. J. Phys. Ther. 2014;26(11):1803-1805. 

6. Dudonienė V, Krutulytė G, Grinevičienė D. Individualių ir grupinių kineziterapijos 
procedūrų veiksmingumas atkuriant sustingusio peties sąnario funkcijas. Lietuvos bendrosios 
praktikos gydytojas. 2012;16(5):284-288. 

7. Düzgün I, Baltacı G, Atay AÖ. Manual therapy is an effective treatment for frozen 
shoulder in diabetics: An observational study. Eklem Hastalık Cerrahisi. 2012; 23(2):94-99. 



 

  
 

P
R

O
F

E
S

S
IO

N
A

L
 S

T
U

D
IE

S
: 

T
h

eo
ry

 a
n

d
 P

ra
ct

ic
e 

 
2

0
1

6
 /

 2
 (

1
7

) 
 

 41

8. Edmond SL. Sąnarių mobilizacija, manipuliacija. Kaunas: Vitae Litera, second issue; 
2012. 

9. Holst S, Meiser U. Sėkmingas reumato gydymas. Vilnius: Algarvė; 2008. p. 24-29. 
10. Iannotti PJ, Williams RG. Disorders of the Shoulder– Diagnosis & Management. 

Second Edition. China:  Lippincott Williams & Wilkins; 2007. p. 1308. 
11. Younis F, Sultan J, Dix S, Hughes PJ. The range of the Oxford Shoulder Score in the 

asymptomatic population: a marker for postoperative improvement. Ann R Coll Surg Engl. 2011; 
93: 629-633. 

12. Kisieliūtė E. Peties sąnario mobilizacijos ir pratimų efektyvumas gydant peties sąnario 
sukamosios manžetės plyšimus. Kaunas: Final Bachelor’s Degree Work. Lietuvos sporto 
universitetas; 2013. 

13. Kumar A, Kumar S, Aggarwal A, Kumar R, Das PG. Effectiveness of Maitland 
Techniques in Idiopathic Shoulder Adhesive Capsulitis. International Scholarly Research 
Network ISRN Rehabilitation. 2012;6(3): 1-8. 

14. Lee JH, Park SJ, Na SS. The Effect of Proprioceptive Neuromuscular Facilitation 
Therapy on Pain and Function. J. Phys. Ther. Sci. 2013;25(6):713-716. 

15.  Lithuanian Association of Rheumatology. Reumatoidinio artrito diagnostikos ir 
gydymo metodika. 2014.  

16. Mahendran P, Chetia D. Combined Effects of Joint Mobilization with Proprioceptive 
Neuromuscular Facilitation in Subjects with Adhesive Capsulitis of Shoulder. Journal of 
Chalmeda Anand Rao Institute of Medical Sciences. 2013;6(1):5-11. 

17. Manske RC, Meschke M, Porter A, Smith B, Reiman M. A Randomized Controlled 
Single-Blinded Comparison of Stretching Versus Stretching and Joint Mobilization for Posterior 
Shoulder Tightness Measured by Internal Rotation Motion Loss. Sports Physical Therapy. 2012; 
2(2):94-100. 

18. Narayan A, Jagga V. Efficacy of Muscle Energy Technique on Functional Ability of 
Shoulder in Adhesive Capsulitis. Journal of Exercise Science and Physiotherapy. 
2014;10(2):72-76. 

19.Ryliškis S. Ortopedija – traumatologija. Vilnius; 2014. 
20. Ryliškis S. Paciento įvertintos ir tyrėjo išmatuotos peties raumenų jėgos palyginimas. 

Lietuvos chirurgija. 2008;6(3):216-222. 
21. Sharaf AM, Ahmed TE, Abdel-Aziem AA. The efficacy of designed physical therapy 

program on frozen shoulder syndrome. Journal of American Science. 2013;9(8):1-6. 
22. Skorupskienė D. Onkologinių ligų sukelto skausmo konservatyvaus gydymo gairės. 

Medicina. 2004;40(9):919. 
23.Stonkutė R. Kineziterapijos procedūrų eiliškumo įtaka peties sąnario funkcijoms po 

sąauginio kapsulito artroskopinės operacijos: Final Master’s Degree Work. Kaunas: Lietuvos 
kūno kultūros akademija; 2007. 

24. The Ministry of Health. Cited [2014-02-19]. Available from: 
http://www.sam.lt/popup2.php?ru=OgqGftMoBm&tmpl_name=m_article_print_view&article_id=4
182 

25. Taragi R, Sen S, Khurana S. Combined effect of soft tissue mobilization with PNF on 
glenohumeral range of motion and overhead reach in frontal plane along with pain perception. 
International Journal Of Advanced Research. 2014;2(1):578-586. 

26. Wies J. Treatment of eight patients with frozen shoulder: a case study series. J 
Bodyw Mov Ther. 2005;9(1):58-64. 

27. Žebrauskaitė V. Kineziologinio teipavimo poveikis pacientų, sergančių reumatoidiniu 
artritu, rankos funkcijai. Kaunas: Final Master’s Degree Work. Lietuvos sveikatos mokslų 
universitetas; 2014. 

 
Received: 9 August 2016 
Accepted: 24 November 2016 
 

 
 
 
 
 
 
 
 
 
 


