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Abstract: Frozen shoulder is the painful inflammatory 

condition of the shoulder, which affects normal 

movements of shoulder having different etiological 

causes, but if it is untreated then it progresses to 

person's lifetime disability and limit all functional 

activities of person. 

Objective: To determine the comparative 

effectiveness of Kaltenborn Scapular mobilization 

and General scapular mobilization in frozen 

shoulder for better recovery in patients. 

Material and Method: A single-blinded randomized 

control trial was conducted in Physiotherapy 

Department of Mayo Hospital Lahore from 20th 

December to 30th January 2020. The study included 

45 patients who were suffering from frozen shoulder 

of both genders and age group of 30-50 years had no 

local infection. The patients were randomly placed in 

three groups i.e.; conservative and two trial groups by 

computerized generated list. In conservative group; 15 

patients were treated with conventional therapy. In 

trial groups; one was treated with Kaltenborn scapular 

mobilization and Conventional therapy and the other 

trial group were treated with General scapular 

mobilization and Conventional therapy 3 sessions per 

week. Pain intensity, Shoulder ROM and level of 

disability were outcome measures by Numeric Pain 

Rating Scale (NPRS), Goniometer and Shoulder Pain 

and Disability Index scale (SPADI). 

Results: The results showed that pain intensity, ROM 

and disability was improved all groups. However, 

statistically significant improvement in ROM and 

reduction in pain were observed among which were 

treating with Kaltenborn Scapular mobilization along 

with Conventional treatment with p-value <0.05 as 

compared to the general scapular mobilization. The 

study provides the opportunity to the patients to 

consider physiotherapy as an effective treatment for 

the frozen shoulder. It also provides the statistical 

knowledge about the role of the Kaltenborn scapular 

mobilization in treating the disability among Frozen 

shoulder patients.  

Conclusion: It was concluded that Kaltenborn Scapular 

mobilization was more effective than General scapular 

mobilization in frozen shoulder not only in decreasing 

pain but also improves function and flexibility of 

shoulder. 

Index Terms: Frozen shoulder, Kaltenborn Scapular  

 

mobilization, General scapular mobilization. 

I. Introduction: 

Frozen shoulder or Adhesive capsulitis  was a painful 

self-limiting (1) inflammatory condition  in which 

fibrosis of capsule occurs causing severe pain at rest 

and limited active and passive range of motions (2) 

having an appearance of capsule peeling off from 

humeral head like an―adhesive  plaster  from  skin  

(3).  Frozen  shoulder  was  first  identified  by  Duplay  

in  1872  as periarthritis but term Frozen shoulder was 

introduced to medical world by Codman in 1930 (4). 

Frozen  shoulder  also  known  as  ―Scapulaohumeral  

periarthritis  (5).  The  etiology  of  Frozen shoulder 

was mostly unknown and unclear (6) except 

Idiopathic Frozen Shoulder. Frozen shoulder had a 

incidence of 3% in general population (7) as it mostly 

affect Women than men of 40 to 60years of age but 

peak age was 56years mostly in non-dominant 

shoulder (8)without any genetic or racial incidence. 

Frozen shoulder had two basic types which are 

Primary ( no specific pathology)  and  Secondary 

frozen shoulder (have a specific pathology ) further 

divided into Intrinsic (due to shoulder structures), 

Extrinsic (structures around shoulder) and Systemic 

(other systemic disorders diabetes mellitus) (9,10). 

While there was another type called Secondary 

Diabetic Frozen shoulder that was separated due to 

sever disease course (2, 11). Frozen shoulder 

clinically had three phases which were FREEZING or 

painful phase ( 2-9 months), FROZEN or progressive 

stiffness phase ( 10-36 weeks) and last was 

THAWING or resolution phase ( 15- 24 weeks) 

(5,12). Frozen shoulder was treated by medicines, 

injections, surgery (arthroplasty, arthrodesis), 

acupuncturing (13,14).But studies proved that 

Physiotherapy like mobilization (MWM Mobilization 

with movement, Kaltenborn mobilization and 

Scapular mobilization) and manual therapy, 

isometrics and stretching; cause long term effects than 

other treatment interventions(15). According to 

pervious researches, Kaltenborn mobilization used to 

cause decrease in pain and increase ROM (16). On the 

other hand, General Scapular mobilization was used 

to improve the scapula-humeral rhythm to enhance the 

shoulder movements (17). Previous literature mostly 

focused on the effectiveness of the mobilization 
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techniques and exercises on the shoulder joint. 

However, still, there is the gap about the role of the 

scapular mobilization in treating the Frozen shoulder 

joint. Scapular movement plays the significant role in 

scpaulao-humeral rhythm and in the end range of all 

shoulder movements. Therefore, the purpose of this 

study was to evaluate the efficacy of Kaltenborn 

Scapular mobilization with a comparison of General 

Scapular mobilization in frozen shoulder patients to 

find out which technique provides better results in 

decreasing pain and improving shoulder ranges and 

the disability level in patients. 

II. Materials and Methods: 

The study was single blinded randomized control trial 

which was conducted at Physiotherapy department of 

the Mayo hospital Lahore after getting the ethical 

permission from the research committee with the 

reference number 2198/RC/KEMU. In this study, 50 

patients referred from the orthopedic department from 

20th December to 30th January 2020 were assessed 

through the general examination including 

demographic data, mode of onset, and duration of 

symptoms and location of symptoms. The 45 patients 

both male and female of 30-50 years age having no 

local infection suffered from Frozen Shoulder were 

selected according to inclusion criteria of study by 

using Simple random sampling technique. The 

patients were equally divided into three groups by 

random allocation to prevent biasness as 15 

individuals in each group. Group – A; patients were 

treated with Conventional Therapy as Hot pack 

applied for 10 minutes, Shoulder isometrics, Wall and 

Codman exercises. Group –B patients were treated 

with Conventional therapy and General scapular 

mobilization. Group – C patients were treated with 

Conventional therapy and Kaltenborn Scapular 

mobilization. For the assessment of each patient’s 

General shoulder test like Apply scarf test was used to 

assess shoulder disability along with Shoulder 

Disability Questionnaire having 16 items which 

measures patient’s limitation and functional status. 

Numeric pain rating scale (NPRS) and ROM by 

Goniometer measured pain before the treatment and 

immediately after treatment session. The difference in 

the improvement and reduction in symptoms was 

noted and compared before the treatment session and 

after the treatment session. In Group A; Conventional 

therapy was applied in which hot pack; all shoulder 

isometrics, wall exercises and Codman exercises were 

performed in sitting and standing position. In Group 

B; hot pack was applied for 10 minutes then General 

scapular mobilization was performed as techniques in 

which therapist passively move scapula in rotations 

and inferiorly without any sustained stretch or 

oscillatory movements for 5-10 minutes. In Group C; 

hotpack as it applied for 10 minutes. After this, 

Kaltenborn scapular mobilization is applied on 

scapula as sustained stretch applied on the scapula by 

moving scapula in upward rotation, downward 

rotation and inferiorly by the therapist for 5-10 

minutes. After all the sessions, Home guided 

physiotherapy program was instructed to each patient 

which include Conventional therapy and patient have 

to perform each guided exercises three times in a day 

for almost 15 minutes. 

The sample size of the study was calculated from the 

research center of King Edward Medical using G power 

program. Total 45-sample size was estimated with 95% 

confidence interval. The data was collected through the 

written questionnaire forms and the analysis was done 

by the SPSS version 23. Paired sample t-test and 

ANOVA were used to analyze results. Demographic 

data were shown by bar chart and other factors such as 

marital status, socioeconomic status, gender, duration 

with behavior of pain and education are analyzed 

through descriptive statistics and shown by pie and bar 

charts. 

Table I:  Baseline Characteristics of participants of 

all groups: 

Variables                                        Result 

group A group B group C 

1. Age:-  

50.37±9.

852. 

 

47.00 

±10.6 

 

51.13 

±7.482 

2.  

Gender:

- 

 

Male =5 

Female= 

10 

 

Male = 

6 

Female

= 9 

 

Male = 

7 

Female

s = 8 

3. Mode of 

pain:- 

 

Night = 7 

Rest =2  

Movemen

t=6 

 

Night = 

6 

Movem

ent = 9 

 

Night 

=3 

Rest = 

2 

Movem

ent = 

10 

4. Behavio

r of 

pain:- 

     

Localized 

= 5 

Radiating 

= 10 

Localize

d = 3 

Radiatin

g = 12 

Localize

d = 4 

Radiatin

g = 11 
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Table II: NPRS and SPADI Between group 

difference of all groups:- 

 

 

Table 3: Range of motions Between group difference 

of all groups:- 

Ranges Group A 

post 

Grou

p B 

post 

Group C 

post 

p 

value 

Flexion 102.6±17.41 90.7±

20.73 

107.933± 

26.35 

0.029 

Extension 28.06±13.05 37.40

±12.4

3 

39.93±15.6

5 

0.026 

Abduction 106.26±30.74 96.80

0±26.

104 

116.86±28.

45 

0.168 

External 

Rotation 

43.66±27.99 29.00

±16.9

70 

44.53±17.4

5 

0.05 

Internal 

Rotation 

62.66±18.90 50.06

±21.1

2 

73.46±14.4

2 

0.005 

III. Results: 

The results of the study showed that the mean age of 

patient’s were49.3as it varied among all three groups. 

The baseline characteristics of the patients were 

described in Table 1. There was no significant 

difference among the baseline characteristics of all 

groups. Table 1 showed that among groups, group A 

had 5 males and 10 females; group B had 6 males and 9 

females while group C had 7 males and 8 females. The 

mode of pain among frozen shoulder patients varied 

among different groups. Among group A, 7 had night 

pain, 6 had pain on movements while 2 had pain at rest. 

However, 6 had night pain and 9 had pain on 

movements in group B patients while 3 had night pain, 

10 had pain on movements while 2 had pain at rest in 

group C patients. Similarly, Table I described about the 

behavior of pain in which 5 had localized pain and 10 

had radiating pain in group A, 3 had localized pain and 

12 had radiating pain in group B while 4 had localized 

pain and 11 had radiating pain in group C. Table II 

provides the results about the improvement in pain and 

disability level among the frozen shoulder patients. 

Table II showed that Pain was statistically reduced by 

all three techniques in all groups according NPRS 

scoring with 5.53±1.5, 4.20 ±1.2 and 3.1±0.83 but 

significant reduction in pain intensity was observed in-

group treated with Kaltenborn scapular mobilization 

with p-value 0.00. Table II shows that there is 

improvement in SPADI score among all groups with 

79.4±17.62, 90.5±15.48 and 80.9 ±15.9 but there is no 

significant difference among all groups as p-value = 

0.00 which described that more time is required for 

treating disability completely and to determine the 

significant difference among groups. Table III shows 

that Active flexion, extension, abduction, external and 

internal rotation improved in all groups with group A 

flexion (102.6±17.41), extension (28.06±13.05) , 

abduction (106.26±30.74),  external rotation 

(43.66±27.99) and internal rotation (62.66±18.90). 

While in General Scapular mobilization flexion 

(90.7±20.73), extension (37.40±12.43), abduction 

(96.800±26.104), external rotation (29.00±16.970) and 

internal rotation (50.06±21.12). However, Kaltenborn 

scapular mobilization in flexion (107.933± 26.35), 

extension (39.93±15.65), abduction (116.86±28.45), 

external rotation (44.53±17.45) and internal rotation 

(73.46±14.42) with p-value <0.05 but the significant 

improvement in all ranges by Kaltenborn scapular 

mobilization among the patients treated with frozen 

shoulder 

IV. Discussion: 

The study was conducted to find out the effectiveness 

of Kaltenborn scapular mobilization VS General 

Scapular mobilization in the treatment of the Adhesive 

capsulitis. Studies shows positive results that 

Conventional treatment, Kaltenborn scapular and 

General scapular mobilization all involve in the relief 

of pain, improve disability and range of motion. Pain 

was relieved in each group as isometrics of shoulder 

cause development of effective strength in muscles and 

decrease fatigability (18) but Kaltenborn Scapular 

mobilization have marked significant results in 

reduction of pain as joint mobilization had hypo-

analgesic effect and cause stimulation of 

mechanoreceptors which indirectly inhibits the activity 

of type IV nociceptors (19). Range of motion was 

improved in all three groups but Kaltenborn and 

general scapular mobilization both involve in 

increasing the range of motion of shoulder by 

increasing the Scapulohumeral rhythm and treating 

tipping of scapula (20,21) but Kaltenborn Scapular 

mobilization have more benficial effects as it also cause 

Out

co

me 

Me

asu

re  

Group A Group B Group C 

P

re 

Post p P

re 

Post p Pr

e 

Pos

t 

p 

NP

RS  

6.

40

± 

1.

5 

5.53

±1.5 

0.

0

0 

6.

8

± 

1.

20 

4.20 

±1.2 

0.

0

0 

6.

6± 

1.

5 

3.1

±0.

83 

0.

0

0 

SP

AD

I  

80

.0

± 

17

.8 

79.4

±17.

62 

0.

0

0 

94

.7

± 

15

.2 

90.5

±15.

48 

0.

0

0 

89

.0

1± 

16

.0

1 

80.

9 

±15

.9 

0.

0

0 
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sustained stretching effect on shoulder soft tissues and 

scapular structure cause lifting the arm above the head 

and reduced disability (22). Physiotherapy played 

important role in managing the frozen shoulder as 

mobilization, heating modalities and exercises. As 

disuse atrophy was very common in these patients 

which eventually lead to severe the condition and 

pathology. Therefore; physiotherapy played important 

role in educating the patient, prevent the complications 

which eventually better the prognosis in the patients 

(23). Post rehabilitation of frozen shoulder have better 

and long-lasting effect in improving the range of 

motion in frozen shoulder in all movements (24). 

Limitation: The study was conducted on very small 

sample size and the time duration of research was 

also very small. 
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V. Conclusion: 

Frozen shoulder is the most common joint disease 

which affects daily activity of human being. 

Physiotherapy plays an important role in treatment of 

frozen shoulder along with other medical treatments. 

According to this research; symptoms of the frozen 

shoulder decreased by using physiotherapy treatment 

but Klatenborn Scapular mobilization is more effective 

in the management of frozen shoulder as compared to 

General scapular mobilization in improving range of 

motions, reduce pain and reduce disability by enabling 

the patients to life independently and perform the 

normal activities of daily living. So, by using 

Physiotherapy and this technique recovery rate in the 

patients increased and help patients to return to their 

normal daily activity easily and earlier. 
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