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Adhesive capsulitis (AC) is frequently recognized as 'Frozen 

Shoulder', which is characterized by primarily painful joint 

range of motions and later progressively restricted range 

of motion of the glenohumeral joint. Other common names 

used for AC includes 'Periarthritis and Painful stiff shoulder' 

and 'Shoulder arthro�brosis'. Principally, the onset of AC is 

idiopathic with substantial feature of in�ammation of 

shoulder joint anatomical structures such as; synovial joint 

c a p s u l e,  sy n ov i a l  m e m b r a n e  a n d  sy n ov i a l  � u i d 

accompanied with �brosis, scar tissue formation, 

adhesions and progressive stiffness [1]. AC may be either 

primary AC which has idiopathic cause with no attributable 

factors or it may be secondary AC which has a de�ned 

known cause or pathology including dislocation or fracture 

of glenohumeral joint, articular trauma, any surgical repair, 

stroke and other various predisposing factors [2]. In 

general population, the prevalence of AC has been reported 

about 2% to 5%, while 70% of the population who 

presented with the AC were females [3]. While in diabetic 

population it has been declared as approximately 20% of 
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Adhesive capsulitis is frequently recognized as 'Frozen Shoulder', which is characterized by 

primarily painful joint range of motions and later progressively restricted range of motion of the 

glenohumeral joint. Other common names used for adhesive capsulitis includes 'Periarthritis 

and Painful stiff shoulder' and 'Shoulder arthro�brosis'. Objective: To compare the effects of 

scapular proprioceptive neuromuscular facilitation and Myofascial release techniques on pain 

and function in scapular dyskinesia associated with adhesive capsulitis. Methods: Quasi 

Experimental study was conducted on 34 patients of Scapular dyskinesia associated with 

Adhesive Capsulitis. Subjects were allocated to either to PNF technique group and Myofascial 

release technique groups. Both were treated for 12 sessions in 6 weeks. NPRS and SPADI scale 

were used to evaluate the treatment effects at baseline, 2 weeks, 4 weeks and 6 weeks. Results: 

The mean age of Group A was 43.12± 5.25. The mean age of Group B was 43.0±5.95. There was a 

signi�cant difference between the mean value of baseline, 2 weeks, 4 week and 6-week NPRS 

score and baseline, 2-week, 4 week and 6-week SPADI score with P value <0.05 in both study 

groups. There was more signi�cant mean difference of 6.23 between baseline and week 6 NPRS 

in Group A but there was less signi�cant mean difference of 4.00 between baseline and week 6 

NPRS in Group B. There was more signi�cant mean difference of 70.70 between baseline and 

week 6 SPADI in Group A but there was less signi�cant mean difference of 46.17 between 

baseline and week 6 SPADI in Group B. Conclusions: The study concluded that PNF technique 

and Myofascial release techniques were led to signi�cant difference in NPRS and SPADI score, 

but PNF technique had shown more signi�cant results than myofascial release technique to 

improve pain and function in scapular dyskinesia associated with Adhesive capsulitis.
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the diabetes mellitus patients face AC in their life [4]. While 

some authors reported approximately 59% of population 

with type 1 diabetes had diagnosed AC [5]. While a Lahore, 

Pakistan based study reported prevalence of AC as 

approximately 41.3% diabetic patients had AC [6]. 

Alteration and variation in the scapula position and 

movement pattern in relation to scapulothoracic joint 

results in scapular dyskinesia. Shoulder associated 

pathologies leading to scapular dyskinesia have a common 

feature that is altered glenohumeral rhythm due to 

abnormal position of scapula. The hallmark of scapula 

dyskinesia is altered positioning which is prevalent in 

various conditions such as AC, impingement syndrome, 

and rotator cuff and glenoid labrum injuries [7].  Scapular 

dyskinesia have been reported as associated with 

increased risk to further injuries, limitation in activities of 

daily living due to pain and may result in affecting the effect 

of treatment being provided [8]. In physical therapy 

treatment passive joint mobilization techniques, active, 

passive range of motion exercises, function training of 

activities of daily living, pendulum exercises have been 

proved effective [9]. In treatment options for scapular 

dyskinesia proprioceptive neuromuscular facilitation 

(PNF) regime is in practice with covering different 

concepts and mechanism such as reciprocal and autogenic 

inhibition, gate theory and stress relaxation [10]. It is 

reported that pain and functional abilities due positional 

fault of scapula can be targeted with PNF technique 

because one of PNF concern that focus on reciprocal 

activation of muscles of both domain agonists and 

antagonists in a particular motion which is the reason that 

PNF catches this effect on scapular position and 

dyskinesia [11].While myofascial release is soft-tissue 

oriented technique which involves targeting muscles and 

subcutaneous fascia by applying gentle sustained 

pressure in a therapeutic and targeted manner to eliminate 

the fascia and muscular tightness causing pain and 

movement restriction [12]. Myofascial release technique 

also has been investigated to decrease pain in AC 

population in very limited studies. Myofascial release 

emphases on decreasing pain by assistance the tension 

and tightness of trigger points [13]. The study aim was to 

contrast the impacts of scapular PNF and myofascial 

release techniques on pain and function in scapular 

dyskinesia associated with AC. As per recurrence 

knowledge, no study compared the effects of PNF and 

myofascial release technique to treat pain and function. To 

�ll this study gap current study incorporated the 

comparison of effects of PNF and myofascial release 

technique on pain and function in scapular dyskinesia 

associated with adhesive capsulitis. There was less 

evidence in which long term effects of proprioceptive 
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neuromuscular facilitation technique as compared to 

myofascial release technique in treating pain and 

functional status. The study will help to evaluate which 

treatment approach provide better outcomes for pain and 

functional status in intervention regimen. 

M E T H O D S
Subjects were allocated to either to PNF technique group 

and Myofascial release technique groups. Standard 

conventional treatment was given to both the groups which 

were application of moist heating pad for 10 minutes to the 

shoulder joint. After the application of heating pad, 

scapular proprioception neuromuscular facilitation was 

delivered for 10 minutes and classic exercises that was one 

set of stretching wand and pendulum exercises, one set of 

strengthening exercises including scapular elevation and 

abduction and scapular stabilization exercises were also 

performed with 20 repetitions for each in 3 sessions per 

week in 6 weeks. Treatment included scapular mobilization 

with PNF stretch in directions including anterior elevation, 

posterior elevation, anterior depression and posterior 

depression [14]. While for the group B after the application 

of heating pad muscles of shoulder complex and scapula 

were treated with myofascial release of 10 minutes and 

classic exercises that was one set of stretching wand and 

pendulum exercises, one set of strengthening exercises 

including scapular elevation and abduction and scapular 

stabilization exercises were also performed with 20 

repetitions for each in 3 sessions per week in 6 weeks. 

Manually fascia and muscles were approached with rolling, 

sliding and lifting myofascial release techniques [15]. 

Muscles included were upper trapezius, middle trapezius, 

deltoid and levator scapulae. Both groups received 12 

sessions over the course of six weeks. At baseline, 2 weeks, 

4 weeks, and 6 weeks, the NPRS and SPADI were used to 

assess treatment effects. The inclusion criteria: Age from 

35yrs to 55yrs, Both males and females, Pain in shoulder for 

at least 3 months, Unilateral frozen shoulder, Limited 

Scapular upward rotation, Capsular pattern (more limited 

external rotation than abduction), Scapular mal-

positioning and Inferior medial border prominence. The 

exclusion criteria included the conditions with history of: 

Shoulder surgery, Any neurological de�cit i.e. winged 

scapula due to lesions of long thoracic nerve or spinal 

accessor y ner ve,  Other shoulder pathology l ike 

Impingement syndrome, rotator cuff tear, Cervical 

stenosis, Cervical myelopathy, Prolapsed cervical disc.

1.Numerical Pain Rating Scale (NPRS) is segmented NPRS 

in which the individual chooses a whole number (0–10 

integers) that best represents the severity of pain. NPRS 

has shown good to excellent reliability in measuring various 

musculoskeletal pains ICC ranged 0.85 to 0.96 [16]. 

2.Shoulder Pain and Disability Index (SPADI) is a 
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questionnaire with two dimensions; pain and the other for 

functional activities. High reliability of SPADI has been 

reported as ICC ≥ 0.89 in a diversity of patient populations 

and high internal consistency is reported as Cronbach α > 

0.9 [17]. SPSS-24 was used for data analysis. The statistical 

signi�cance level was set at P= 0.05. Between the groups, 

comparison was calculated using Mixed Model ANOVA. For 

Within group comparison was Repeated Measure ANOVA 

was used.
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R E S U L T S

The �ndings of the current study are supported by 

previously published literature such as;  JS Tedla et al., 

2019 conducted the study in which the authors found PNF 

techniques contract relax and hold relax performed  in 

upper extremity patterns were effective in minimizing pain 

and improving ROM and function in patients of adhesive 

Capsulitis [18]. This study supported the current study 

results that PNF was more effective in treating scapular 

dyskinesia. Similarly, Yi –Fen Shih concluded that manual 

Myofascial release was effective in improving muscle 

activity muscular activity, kinematics and lowering the pain 

in adhesive capsulitis [15]. Our study showed signi�cant 

results that PNF was more effective in decreasing pain and 

disability than Myofascial release technique. Both 

techniques were signi�cant but according to mean 

difference of repeated measure ANOVA and mixed 

measure ANOVA PNF technique showed more signi�cant 

results. Moreover, Derya Celik et al., (2010) reported that 

pain was signi�cantly decreased in the group with 

scapulothoracic exercises and shoulder ranges of motion 

were also improved with statistical signi�cance in the 

group with scapulothoracic exercises [19]. Shoulder joint 

involve scapular movement so PNF technique showed 

remarkable results in scapular dyskinesia associated with 

Adhesive Capsulitis. Myofascial release technique also 

showed decrease in pain and function but PNF was more 

effective in treating pain and function. Eda Akbas et al., 

(2015) study revealed that VAS score for pain and shoulder 

ranges were signi�cantly approved in both study groups 

(p<0.05) [20]. While between group comparison showed 

that superior performance of shoulder �exion and 

abduction were noted in PNF group (p<0.05). Similarly pain 

also reduced signi�cantly in PNF group (p<0.05). We 

checked long term follow up effects of Proprioceptive 

neuromuscular facilitation treatment technique for 

treatment plan of adhesive capsulitis could be effective 

addition for better outcomes such as to decrease pain and 

improve shoulder ranges on recommendation of this study. 

Lim WS et al., (2002) investigated the effectiveness of 

scapular PNF hold-relax technique of proprioceptive 

neuromuscular facilitation on the outcomes including ROM 

(�exion, abduction and external rotation via goniometer 

and pain (VAS) in adhesive capsulitis patients. The study 

was concluded with the comments that scapular PNF hold-

relax technique of proprioceptive neuromuscular 

facilitation is effective in essential outcomes related to 

shoulder adhesive capsulitis. This conducted study also 

supports my study results that PNF was effective 

technique for treating pain and function in scapular 

dyskinesia associated with Adhesive capsulitis [21].

two groups as p-value was less than 0.05 

Table 1 has shown the descriptive statistics of participants 

of the study with 16 males (47.1%) and 18 females (52.9%). 

Mean age of Group A was 43.12 ± 5.255. The Mean age of 

Group B was 43.00 and standard deviation was ± 5.958. The 

level of signi�cance was set at p<0.05. The data was 

normally distributed as Shapiro-Wilk test value greater 

than 0.05 so parametric tests were used for analysis. 

Within group analysis of variables depicted that group A 

produced more signi�cant improvement in NPRS and 

SPADI score as compared to group B. Across the group 

analysis of NPRS and SPADI depicted that there was 

statistically signi�cant difference between two groups as 

p<0.05.

Table 1: Descriptive statistics of Participants

Table 2: Within group's analysis of NPRS and SPADI 

Table 3: Across the group analysis of NPRS and SPADI

Across the group analysis of NPRS and SPADI predicted 

that there was statistically signi�cant difference between 
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[16]

The study results concluded that both treatment 

techniques Proprioceptive neuromuscular technique and 

Myofascial release technique were effective in improving 

pain and function in scapular dyskinesia associated with 

Adhesive capsulitis. But technique of study group A, 

Proprioception neuromuscular technique had shown 

better results for improvement in pain and function as 

compared to Myofascial release technique in patients of 

scapular dyskinesia associated with Adhesive Capsulitis.
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