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ABSTRACT: Frozen shoulder (FS) is a common
condition affecting the population between the ages of
30 and 60 for which joint mobilization techniques such
as Maitland, Mulligan, and Kaltenborn .
Objective: To check the effectiveness of Kaltenborn
versus Mulligan mobilizations as physical therapy
intervention in management of unilateral Frozen
shoulder.
Methodology: This was a randomized clinical trial.
Data was collected from DHQ Mandi Bha-ud-Din
(Physical Therapy Department with data size of 52
with equal distribution in two groups. Group A
received Kaltenborn Mobilization while group B
received Mulligan mobilization. Mulligan
mobilization belt was used to apply both techniques
and goniometer was used to measure the range of
motion. The Shoulder Pain and Disability Index for
quantifying shoulder pain and SF-36 for quantifying
quality of life was used. SPSS version 21 was used to
interpret the data.
Results: Within group analysis using paired samples
T-test indicated that subjects receiving treatment with
Kaltenborn mobilization with conventional physical
therapy showed statistically significant improvement
in functional status with p- value<0.05. Statistically
significant improvement in the mulligan mobilization
group which had greater effects on QOL and
Functional disability than the Inspiratory Kaltenborn
mobilization group.
Conclusion: This study revealed that mulligan
mobilization proved to be more efficacious as
compared to Kaltenborn mobilization.
Index Terms- Frozen shoulder, Adhesive capsulitis,
Kaltenborn mobilization, Mulligan mobilization,
Quality of life, unilateral shoulder pain.

l. INTRODUCTION:
The glenohumeral joint (shoulder joint) is a ball and
socket joint that connects the scapula and the
humerus.® The glenohumeral joint is constructed by
the articulation of the head of the humerus with the
glenoid cavity of the scapula.®® Pain, loss of
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movement, and loss of joint range of motion are all
symptoms of the disease.? Synovial inflammation,
joint capsule hypertrophy, and the formation of fibrous
structures are all part of the pathology of frozen
shoulder. ® Frozen shoulder (FS) is a common
condition affecting the population between the ages of
30 and 60; the causative agent is idiopathic, sedentary
lifestyle, post-traumatic, or secondary to any
pathological conditions.® The common clinical
features are pain, and reduction in the range of motion
in the capsular pattern. ()

The present literature shows the incidence of FS is 2
to 5% worldwide. FS is commonly seen in the
population lying in the age group 40-60. The incidence
of FS is less common after the 70s except in certain
cases with a traumatic shoulder injury.®The
prevalence is more common in women than in men.
On the other hand, in the population suffering from the
above-mentioned conditions such as diabetes,
hypothyroidism, etc., the risk of FS is increased by
10% to 38%.9 Individuals suffering from type 1
diabetes are at the greatest risk whereas the risk further
increases if the individual's age is more than 45 years.
This is because of the increased level of glycated
hemoglobin Alc (HbAlc) which is a deciding factor.
Individuals with poor glycemic control have a higher
risk of developing FS. 0

Functional disability is one of the most common
complaints for patients with shoulder pain.®? The aim
of shoulder pain treatment is generally to reduce pain
and strengthen functional disabilities.*> ' The
treatment modalities are medical therapy, physical
therapy, manipulations under anesthesia, nerve
blockers, and steroid injections.¥ Surgical treatment
is used when conservative treatment fails over a period
of three to six months.!® The management of FS
changes with the progression of the disease; during the
initial phase, which is the freezing phase, the duration
is 13-36 weeks. 9 Pain reduction and maintaining the
available range of motion (ROM) is the mainstay of
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the treatment for pain; steroid injection and pendulum
exercises are the choices of treatment.”)
The main clinical features presented by the patients are
reduction of the range of motion and moderate pain for
which joint mobilization techniques such as Maitland,
Mulligan, and Kaltenborn , can be used while in recent
years newer mobilization technique is also found to be
effective. ® For the individuals who are in the
thawing stage of the FS, the duration of the thawing
phase is 12-42 months; in this phase, progressive
reduction of the pain and gradual increment in the
range of motion are seen® @9 Physical functional
activities are restored and joint stiffness and pain are
reduced because of Maitland’s mobilization.®V
Various treatment methods are being used by medical
professionals, physiotherapists and surgeons to treat
adhesive capsulitis. Physiotherapy plays vital role in
treatment of frozen shoulder through electrotherapy
and manual therapy. Previous literature has compared
Mulligans and Maitland mobilization more often
while comparative study for kaltenborn and Maitland
mobilization were found less often. Current study
aimed to explore the effects of Kaltenborn versus
Mulligan  mobilizations as physical therapy
intervention in management of unilateral Frozen
shoulder.

Il. MATERIAL AND METHODS
This was a randomized clinical trial. Data was
collected from DHQ Mandi Bha-ud-Din (Physical
Therapy Department with data size of 52 with equal
distribution in two groups. Group A received
Kaltenborn Mobilization while group B received
Mulligan mobilization. Simple random sampling
technique was used. Inclusion criteria was based on
both genders, aged between 20-40 years diagnosed
frozen shoulder patient, idiopathic as well secondary
to diabetes, All stages of frozen shoulder, Pain of any
level and Limited range of motion (ROM). Exclusion
criteria was based on history of fracture or trauma
around shoulder joint, reported cancer around
shoulder, Open reduction & internal fixation (ORIF)
of shoulder and Unwilling patient. Mulligan
mobilization belt was used to apply both techniques
and goniometer was used to measure the range of
motion. The Shoulder Pain and Disability Index for
quantifying shoulder pain and SF-36 for quantifying
quality of life was used. SPSS version 21 was used to
interpret the data. Independent samples T-test was
applied for between group comparison. Paired samples
T-test was applied for within group comparison. P-
value was set to 0.005.

I1l. RESULTS
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A comparative study was done to find the efficiency
of Kaltenborn versus Mulligan mobilizations as
physical therapy intervention in management of
unilateral  frozen shoulder. A  comparative
experimental study was conducted to carry out the
research. 52 subjects were randomized in this study
design. 26 subjects included in the Kaltenborn
mobilization in  company with conventional
physiotherapy group and 26 subjects were included in
the Mulligan mobilization in company with
conventional physiotherapy. One and all participant of
the two groups was scored on SPADI Questionnaire
and SF-36 Questionnaire before and after end of
treatment session. The outcome of this experimental
study revealed the efficacy of Mulligan mobilization
had finer treatment results than Kaltenborn
mobilization on pain, disability of the shoulder and
quality of life in patients with unilateral frozen
shoulder. In this study total patient were 52, in which
15 males and 11 females were obtain the kaltenborn
mobilization while 17 males and 09 females were
obtaining mulligan mobilization.

Table 1: Baseline measurement of outcome
variables:

Kaltenborn Mulligan
mobilization | mobilization P
(n=26) (n=26) value

Mean + SD Mean + SD

SPADI 76.23+5.46 76.57+6.03 | 0.829

SF-36 35.46+5.01 34.07+4.38 | 0.294

Both groups were similar in SPADI questionnaire and
MLHFQ at baseline treatment values with p-
value>0.05. Pre-treatment MeantSD of SPADI
questionnaire in  kaltenborn  mobilization s
76.23+5.46 while in mulligan mobilization is
76.57+6.03. Pre-treatment mean value of SF-36 in
kaltenborn mobilization is 35.46+5.01 while in
mulligan mobilizations are 34.07+4.38. Independent
sample t-testwas applied to compare pre-treatment and
post-treatment SPADI questionnaire between two
groups.

Table 2: Between group comparisons of SPADI
questionnaire:
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Kaltenborn Mulligan P-
SPADI mobilization | mobilization | value
(Mean % (Mean £
S.D) S.D)
(n=26) (n=26)
Pre- 76.2315.46 76.57+6.03 | 0.829
treatment
Post 33.3846.11 16.84+3.09 | 0.00
treatment

The results showed that there was statistically
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showed statistically important variation for both
groups (p-value less than 0.05) with greater difference

seen in group of mulligan mobilization.

Table 5: Within group comparisons for SF-36:

significant difference between two groups with p <
0.05. Pre-treatment Mean * SD of SPADI
questionnaire in  kaltenborn  mobilization is
76.23+5.46 while in mulligan mobilization is
76.57+6.03. Independent sample t-test was applied to
compare pre-treatment and post-treatment SF-36 value
between two groups.

Table 3: Between group comparison of SF-36:

SF-36 Kaltenborn Mulligan P-
mobilization | mobilization | value
(Mean = (Mean
S.D) S.D)
(n=26) (n=26)
Pre- 35.46+5.01 | 34.07+4.38 | 0.294
treatment
Post 46.03+4.54 | 64.19+6.19 | 0.00
treatment

The results showed that there was statistically
significant difference between two groups with p <

0.05. Pre-treatment mean value of SF-36 in kaltenborn

mobilization

is 35.46+5.01 while

mobilizations are 34.07+4.38.
Table 4: Within group comparisons for SPADI

guestionnaire:

in  mulligan

Kaltenborn Mulligan
SPADI mobilization mobilization
questionnaire | (Mean + SD) (Mean £ S.D)
(n=26) (n=26)
Pre- 76.2345.46 76.5746.03
treatment
Post 33.38+6.11 16.84+3.09
treatment
P-value 0.00 0.00

The comparison of SPADI questionnaire within each
treatment group using paired sample t-test. The results
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Kaltenborn Mulligan
SF-36 mobilization mobilization
(Mean = SD) (Mean = S.D)
(n=26) (n=26)
Pre- 35.46+5.01 34.07+4.38
treatment
Post 46.03+4.54 64.19+6.19
treatment
p-value 0.00 0.00

While the comparison of SF-36 within each treatment
group using paired sample t-test. The results showed
statistically important variation for both groups (p-
value less than 0.05) with greater difference seen in
group of mulligan mobilization.
IV. DISCUSSION

A study was performed to find the comparative effect
of mulligan mobilization with movement (MWM)
technique versus Kaltenborn mobilization technique
on pain, disability and end range of motion of shoulder
joint in patients with adhesive capsulitis. Study
showed that the effect of Mulligan MWM technique
and Kaltenborn mobilization technique was significant
in reducing pain and improving end range of motion
but on comparison Mulligan ‘MWM’ was more
effective than Kaltenborn mobilization technique.(22)
Now current study also indicated statistically
significant improvement in the mulligan mobilization
group which had greater effects on QOL and
Functional disability than the Inspiratory Kaltenborn
mobilization group. Another study performed to
compare the effectiveness of Kaltenborn mobilization
combined with thermotherapy versus Kaltenborn
mobilization alone in patients with adhesive capsulitis.
Shoulder pain and disability index (SPADI) was used
at baseline and post-treatment to evaluate pain and
disability of AC patients. The result of study found
that Kaltenborn mobilization combined with
thermotherapy was found to be more effective than
Kaltenborn mobilization alone in patients with
adhesive capsulitis.(23) Present study results for
within group analysis using paired t test indicated that
subjects receiving treatment with Kaltenborn
mobilization with conventional physical therapy
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showed statistically significant improvement in
functional status with p- value<0.05.

Previous study conducted by Deepali Rathod to
compare the efficacy of Kaltenborn versus mulligan
mobilization in frozen shoulder. The baseline data of
ROM of all movements of shoulder was obtained
using universal goniometer, pain and disability data
was obtained using SPADI. Results found that
Mulligan mobilization is more effective in improving
VAS (Pain), ROM of shoulder and Shoulder pain and
disability index (SPADI) than Kaltenborn
mobilization.(24) In favor to above results, this study
revealed that mulligan mobilization proved to be more
efficacious as compared to Kaltenborn mobilization
regarding pain, functional disability and quality of life
among frozen shoulder patients.

Current study results for between group analysis using
independent sample t test indicated that subjects
receiving treatment with mulligan mobilization with
conventional physical therapy showed statistically
significant improvement in pain, QOL and functional
status with p- value<0.05. This has also been proved
in a previous study which concluded that application
of mulligan’s mobilization with movement (MWM)
technique did add to the effectiveness of a regimen of
supervised exercises and HEP in frozen shoulder
patients with type 2 diabetes mellitus. Based on these
results, it is suggested to incorporate MWM
techniques along with routine exercise regimens while
treating these patients in clinical practice.(25) Present
study shows a statistically significant difference
between two groups with p- value < 0.05 in terms of
all outcome measures by using paired t test and
independent sample t test. But there is more
improvement in the group receiving Mulligan’s
mobilization as compared to that of other group in
which participants were treated with Kaltenborn
mobilization technique. There is marked improvement
in pain, QOL and improvement in functional status.
Recommendation(s):

It was suggested that more randomized controlled
trials should be conducted to prove effects of
Mulligan’s mobilization as an independent technique.
Sample population should comprise of approximately
equal number of both male and female. Further
research should be conducted to determine the long-
term consequences of intervention by continuing
follow-up sessions. The study should be conducted in
multi-centered clinical settings.

LIMITATION(S):

Effects were not categorized according to chronicity
of the condition. Study was conducted in single setting
so results cannot be generalized. Data was not equally
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distributed for males and females so outcomes cannot
be differentiated for genders.

V. CONCLUSION:
The study concluded that both Kaltenborn and
Mulligan’s mobilization technique were useful in
reducing pain and functional disability, and quality of
life among patients unilateral frozen shoulder.
However, Mulligan’s mobilization technique was
more effective in terms of mentioned outcome
measures based on their mean differences.
Conflict of Interest
There was no conflict of interest.
Financial Statement
No fundings were given by any authorities; it was a
project thesis of doctor of physical therapy.
Data availability
Data will be provided on the demand by corresponding
author.

REFERENCES:

1. Kisner C, Colby LA, Borstad J. Therapeutic exercise:
foundations and techniques: Fa Davis; 2017.

2. Kibler WB, Sciascia AD. Disorders of the Scapula and
their role in shoulder injury. Cham, Switzerland: Springer
International Publishing AG. 2017.

3. Verma DK, Neyaz O, Nanda S, Handa G. Comparison
of outcome of ultrasound- gulded suprascapular nerve block versus
intra-articular steroid injection in adhesive capsulitis of shoulder: A
randomized control trial. Indian Journal of Rheumatology.
2019;14(2):113.

4. Khalil R, Tanveer F, Hanif A, Ahmad A. Comparison of
Mulligan technique versus muscle energy technique in patients with
adhesive capsulitis. J Pak Med Assoc. 2022;72(2):211-5.

5. Brantingham JW, Cassa TK, Bonnefin D, Pribicevic M,
Robb A, Pollard H, et al. Manipulative and multimodal therapy for
upper extremity and temporomandibular disorders: a systematic
review. Journal of manipulative and physiological therapeutics.
2013;36(3):143-201.

6. Agarwal S, Raza S, Moiz JA, Anwer S, Alghadlr AH.
Effects of two different mobilization techniques on pain, range of
motion and functional disability in patients with adhesive capsulitis:
a comparative study. J Phys Ther Sci. 2016;28(12):3342-9.

7. Phansopkar P. A Review on Current Notion in Frozen
Shoulder: A Mystery Shoulder. Cureus. 2022;14(9).
8. Asif A, Zia A, Liagat S, Afzal F. Comparison of Anterior

and Posterior Kaltenborn Grade 111 Glide on Glenohumeral Joint for
Improving External Rotation in Adhesive Capsulitis (Frozen
Shoulder). Annals of King Edward Medical University.
2022;28(1):26-32.

9. Chan JH, Ho BS, Alvi HM, Saltzman MD, Marra G. The
relationship between the incidence of adhesive capsulitis and
hemoglobin Alc. Journal of Shoulder and Elbow Surgery.
2017;26(10):1834-7.

10. Akbar M, McLean M, Garcia-Melchor E, Crowe LA,
McMillan P, Fazzi UG, et al. Fibroblast activation and inflammation
in frozen shoulder. Plos one. 2019;14(4):0215301.

11. Yao J, Liu C, Pang T, Li J, Lei S, Zhang J, et al. Joint
mobilization for frozen shoulder: A protocol for systematic review
and meta-analysis. Medicine. 2022;101(14):e29123.

12. Cavalleri E, Servadio A, Berardi A, Tofani M, Galeoto
G. The effectiveness of physiotherapy in idiopathic or primary

1496-1501


http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition

frozen shoulder: a systematic review and meta-analysis. Muscle
Ligaments and Tendons J. 2020;10:24.

13. Phansopkar P, Qureshi MI. A Research Protocol on
Comparative evaluation of Efficacy of Spencer Technique,
Kaltenborn, Mulligan, and Maitland mobilization on Pain, Range of
Motion and Functional Disability in Frozen Shoulder.

14. Yang JL, Chang CW, Chen SY, Wang SF, Lin JJ.
Mobilization techniques in subjects with frozen shoulder syndrome:
randomized multiple-treatment trial. Phys Ther. 2007;87(10):1307-
15.

15. Redler LH, Dennis ER. Treatment of Adhesive
Capsulitis of the Shoulder. JAAOS - Journal of the American
Academy of Orthopaedic Surgeons. 2019;27(12):e544-e54.

16. Zhang J, Zhong S, Tan T, Li J, Liu S, Cheng R, et al.
Comparative efficacy and patient-specific moderating factors of
nonsurgical treatment strategies for frozen shoulder: an updated
systematic review and network meta-analysis. The American
Journal of Sports Medicine. 2021;49(6):1669-79.

17. Igbal M, Riaz H, Ghous M, Masood K. Comparison of
Spencer muscle energy technique and passive stretching in adhesive
capsulitis: a single blind randomized control trial. J Pak Med Assoc.
2020;70(12):2113-8.

18. Vermeulen HM, Rozing PM, Obermann WR, le Cessie
S, Vliet Vlieland TP. Comparison of high-grade and low-grade
mobilization techniques in the management of adhesive capsulitis of
the shoulder: randomized controlled trial. Phys Ther.
2006;86(3):355-68.

19. Rahbar M, Ranjbar Kiyakalayeh S, Mirzajani R,
Eftekharsadat B, Dolatkhah N. Effectiveness of acromioclavicular
joint mobilization and physical therapy vs physical therapy alone in

AUTHORS
First Author — Zainab Muzammal
Student , University Institute of Physical Therapy,
University of Lahore, Lahore, Punjab, Pakistan

Xainabch97 @gmail.com

Second Author — Farooq Islam

PhD (Scholar), Assistant Professor, Department of
Rehabilitation Sciences, University of Chenab, Gujrat,
Punjab, Pakistan.

faroog.islam@uipt.uol.edu.pk

Third Author — Misdaq Batool
MS-CPPT,DPT Visiting faculty Sargodha
medical college, Sargodha

misdagbatool@yahoo.com.ph

Fourth Author- Asim Raza

PhD (Scholar), Assistant Professor, Allied Health

Sciences, University of Chenab, Gujrat, Punjab, Pakistan.

http://xisdxjxsu.asia

VOLUME 18 ISSUE 12 December 2022

ISSN : 1673-064X

patients with frozen shoulder: A randomized clinical trial. Clin
Rehabil. 2022;36(5):669-82.

20. Duzgun |, Turgut E, Eraslan L, Elbasan B, Oskay D,
Atay OA. Which method for frozen shoulder mobilization: manual
posterior capsule stretching or scapular mobilization? J
Musculoskelet Neuronal Interact. 2019;19(3):311-6.

21. Louw A, Puentedura EJ, Reese D, Parker P, Miller T,
Mintken PE. Immediate effects of mirror therapy in patients with
shoulder pain and decreased range of motion. Archives of physical
medicine and rehabilitation. 2017;98(10):1941-7.

22. Ragav S, Singh A. Comparison of effectiveness of
mulligan ‘MWM’technique versus kaltenborn mobilization
technique on pain and end range of motion in patients with adhesive
capsulitis of shoulder joint: A randomized controlled trial. Journal
of Exercise Science & Physiotherapy Vol. 2019;15(1).

23. Hammad SM, Arsh A, Igbal M, Khan W, Bilal B, Shah
A. Comparing the effectiveness of kaltenborn mobilization with
thermotherapy versus kaltenborn mobilization alone in patients with
frozen shoulder [adhesive capsulitis]: A randomized control trial. J
Pak Med Assoc. 2019;69(10):1421-4.

24. Rathod D, Priyanka G, Palkar A. Comparative study of
kaltenborn mobilisation versus mulligan mobilisation in patients
with frozen shoulder. International Journal of Health Sciences and
Research. 2019;9(9):320-4.

25. Sai KV, Kumar JS. Effects of Mulligan’s mobilisation
with movement on pain and range of motion in diabetic frozen
shoulder a randomized clinical trail. Website: www ijpot com.
2015;9(4):187.

Correspondence Author — Zainab Muzammal

Xainabch97 @gmail.com

70058403 @student.uol.edu.pk

03410038895

Running Title: Effectiveness of Kaltenborn versus
Mulligan mobalization as physical therapy
intervention in management of unilateral

frozen shoulder.

1496-1501


http://xisdxjxsu.asia/
mailto:Xainabch97@gmail.com
mailto:Xainabch97@gmail.com
mailto:farooq.islam@uipt.uol.edu.pk
mailto:misdaqbatool@yahoo.com.ph

Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X

asimrazathakur@gmail.com

Fifth Author — Mahnoor Muzammal
Student , University Institute of Physical Therapy,
University of Lahore, Lahore, Punjab, Pakistan

mahnoormuzammall7@gmail.com

http://xisdxjxsu.asia VOLUME 18 ISSUE 12 December 2022 1496-1501



http://xisdxjxsu.asia/
mailto:asimrazathakur@gmail.com
mailto:mahnoormuzammal17@gmail.com

