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Abstract: Adhesive capsulitis represents one of the most frequent complications in diabetic patients. It is
associated with prolonged shoulder immobilization, leading to severe restrictions in the functional ability,
working  capacity  and  sport  participation.  The current study aimed to compare the effect of mobilization
versus kinesiotaping on adhesive capsulities in diabetic patients. Forty diabetic patients, having unilateral
adhesive capsulities for at least 2 months, were randomized into 2 equal groups. Group (A) received
kinesiotaping, once/week for 6 weeks, while group (B) received Mulligan's and Maitland's mobilization
techniques, 3 times/week for 6 weeks. Additionally, both groups performed therapeutic exercises as a home
program. All patients were evaluated by universal standard goniometer to measure the active shoulder range
of motion (ROM) pre- and post-treatment. Comparing both groups post-treatment showed that there was a
statistically significant increase in shoulder ROM at flexion, extension, abduction and internal rotation (P < 0.05)
in favour of group (B). However, there was a non-significant difference regarding shoulder external rotation
between both groups post-treatment (P > 0.05). Mobilization is more effective than kinesiotaping in increasing
shoulder ROM for patients with diabetic adhesive capsulities.
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INTRODUCTION Kinesiotaping is a  new  emerging  technique  used

Adhesive capsulitis is a clinical condition, involves the application of  a  thin  elastic  tape,  which
characterized  by  painful  progressive  restriction of can be stretched  up  to  120 %  -  140 %  of  its original
active and passive shoulder ROM in all directions, length. The different pulling forces to the skin allow a
particularly  external  rotation  and abduction [1, 2]. It is a partial to full ROM for the  applied  muscles  and  joints,
widespread musculoskeletal problem accompanying as well as increasing  the  space  between  the muscle and
diabetes. In Egypt, its prevalence was 38.6% among skin. Thus, kinesiotaping results in localized pressure
diabetic patients and 32.95% among pre-diabetic patients, reduction, circulatory and lymphatic drainage
with a total prevalence of 71.5% [3]. It is more common in improvement, pain relief, swelling diminution and muscle
the age of 40-60 years, with greater incidence in females spasm reduction [9]. 
than in males [4]. Mobilization techniques, mainly Maitland’s

Physiotherapy and home exercises are the first line of mobilization (end range mobilization) and Mulligan’s
treatment for adhesive capsulities patients, since they mobilization  (mobilization  with  movement), are effective
produce  pain  reduction in addition to ROM restoration in improving shoulder mobility and restoring functional
[5]. A diversity of interventions is used, including ice ability in adhesive capsulities patients [10].
application, heat application, transcutaneous electrical Although  both  kinesiotaping   and  mobilization
nerve stimulation, laser therapy, active and passive ROM were  proven to be effective in adhesive capsulitis
exercises, stretching exercises, techniques of patients [7, 10], none of the previous studies have yet
proprioceptive neuromuscular facilitation, kinesiotaping compared  the  effect  of  kinesiotaping  versus
and mobilization [6, 7]. mobilization in diabetic patients with adhesive capsulities.

for treatment of musculoskeletal problems [7, 8]. It
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Therefore, this study aimed to investigate the effect of strip was applied from acromioclavicular joint toward
kinesiotaping versus mobilization on diabetic adhesive inside over the muscle with 10% stretching while the arm
capsulitis. was abducted at 15°. For coracobrachialis muscle, the

MATERIALS AND METHODS manner with 10% stretching. For subscapularis muscle,

Study Design: The study was designed as a prospective, Y -shaped manner while the shoulder in the muscle action.
randomized, controlled trial. It was conducted between Tapes were replaced every week [11].
May 2016 and October 2016.

Participants:  Forty  diabetic   patients   (16   males  and Mulligan's   and   Maitland’s   mobilization  techniques,
24 females) were recruited from outpatient clinic of faculty for 40 minutes,  three  sessions  per  week,  for 6 weeks.
of physiotherapy. The inclusion criteria were type 2 For  Mulligan’s  mobilization,  three  techniques  were
diabetes mellitus for at least 7 years, fasting blood used, including Mulligan's posterior glide, Mulligan's
glucose level of more than 105 mg/dl and unilateral postero-lateral glide and Mulligan’s distraction to
adhesive capsulities for  at  least  2 months. The increase shoulder flexion, abduction and internal rotation.
participants' age ranged from 39 to 58 years. They were In each direction, the procedures were performed three
excluded if they had traumatic adhesive  capsulities, sets of 10 repetitions, with half minute rest in between,
history   of   surgical  interference or  intraarticular with a total duration of 30 minutes [12]. For Maitland's
corticosteroid injection in the treated shoulder and mobilization, glenohumeral caudal glide, glenohumeral
systematic musculoskeletal diseases. postero-anterior glide and glenohumeral lateral glide were

Randomization: Each participant was informed about the abduction and rotation. Passive oscillations were
study nature, purpose and benefits, the right to refuse or performed  at  rate  of  2-3   oscillations   per   second  for
withdraw at any time, as well as the obtained data 30 seconds for each glide and each glide was performed
confidentiality. The diabetic adhesive capsulities patients for 5 sets [13].
were randomly assigned into 2 groups of an equal number
(group A and study B) with the use of a computer-based Home  Exercise  Program:  All  patients  in both groups
randomization program. No subjects were dropped out (A & B) performed therapeutic exercises in the form of
from the study following randomization. pendulum exercises as a home program, for 5 minutes,

Interventions:  Group  (A)  was composed of 20 patients stand beside the bed with leaning forward, let the affected
(9 males, 11 females) who received kinesiotaping, one time arm hanged using the gravity force and try to move
per week, for 6 weeks. Group (B) consisted of 20 patients his/her arm in all directions for 5 minutes.
(8 males, 12 females) who received Mulligan's and
Maitland’s mobilization techniques, for 40 minutes, three Outcome Measures: The active shoulder ROM was
sessions per week, for 6 weeks. In addition, both groups measured, by a plastic universal goniometer, for all
performed therapeutic exercises as a home program. patients in both groups (A & B) pre- and post-treatment.

Kinesiotaping: Each patient in group (A) received (flexion, extension, abduction, external rotation and
Kinesiotaping for deltoid, supraspinatus, coracobrachialis internal rotation) according to Clarkson and Gilewich [14].
and subscapularis muscles, once per week, for 6 weeks. Three measurements were taken in each direction and the
Standard 5 cm beige kinesio Tex tape was used for all average of them was used for statistical analysis.
applications in group (A). For deltoid muscle, a Y- strip
was applied from insertion to origin with paper-off Statistical   Analysis:    Results    are    expressed as
tension. The first tail of the first strip was applied to the mean  ± standard deviation (SD). The current test
anterior deltoid with the arm in horizontal abduction and involved two independent variables. The first one was the
external rotation, while the other tail was applied to the (tested group); between subjects’ factor which had two
posterior deltoid with the arm in horizontal adduction and levels (Group A & Group B). The second one was the
internal rotation. For supraspinatus muscle, the second (training  periods);  within  subject  factor which  had  two

third strip was applied from origin to insertion in I-shaped

the  fourth  strip  was  a pplied from insertion to origin in

Mobilization: Each patient in group (B) received

applied for 10 minutes to increase shoulder flexion,

twice per day, for 6 weeks. Each patient was instructed to

The  ROM  was  measured  in   different  directions
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levels (pre and post). In addition, this test involved six fluid circulation, reducing soft tissue inflammation and
tested dependent variables (ROM of shoulder flexion, minimizing pain [16, 17]. Additionally, Hsu et al. [18]
extension, abduction, adduction, internal and external reported a positive effect of Kinesiotaping on activity,
rotation). 2×2 mixed design MANOVA was used to motion and performance of scapular muscles. Moreover,
compare the tested variables of interest at different tested the elastic properties of Kinesio tape stimulates different
groups and training periods. The MANOVAs were sensory receptors in the skin during movement, resulting
conducted  with  the initial alpha level set at 0.05. in activation of spinal and descending inhibitory systems,
Statistical Package for Social Sciences (SPSS) computer as well as pain reduction through the gate control theory
program (version 23 windows) was used for data analysis. [7]. Furthermore, the tape application stimulates joints
P value  0.05 was considered significant. proprioceptors, leading to improvement of joint function

RESULTS Concerning  group  (B),  results  showed a

Both  groups  were similar at baseline (P > 0.05) shoulder  ROM  in  all  directions  between   pre-  and
regarding age, fasting blood glucose level, 2 hours post-treatment. This result was consistent with previous
postprandial level (2 hr P.P) and the outcome measures studies  that  reported  the  effectiveness  of Mulligan's
(Tables 1-2). and Maitland’s mobilization techniques in decreasing

Statistical analysis using mixed design MANOVA pain and improving shoulder ROM of adhesive capsulities
analyzed  forty  patients  assigned  into  two  equal patients. They explained their findings by the beneficial
groups.   It revealed   that   there   were  significant effects of mobilization on improving the joint place
within  subject  (F=  158.485,  p  = 0.0001), treatment*time between articular surfaces, keeping scapula in correct
(F  =  58.518,  p  =  0.0001)  and  between  subject  effects position throughout dynamic shoulder movement,
(F = 13.411, p = 0.0001). The active shoulder ROM showed relaxing surrounding fascia, correcting the biomechanics
a statistically significant increase in all directions within of the joint, stimulating peripheral mechanoreceptors,
both groups (P < 0.5). Also, the post-treatment inhibiting nociceptors, reducing pain perception,
comparison  revealed  a  statistically  significant increase promoting biological alterations in synovial fluid,
in active shoulder ROM at flexion, extension, abduction enhancing exchange, breaking down adhesions, inducing
and internal rotation (P < 0.5) in favour to group B. collagen realignment and helping fiber glide when
However, there was a non-significant difference regarding particular mobilization movements stress the particular
shoulder external rotation ROM between both groups parts of the capsule [10, 19, 20]. In addition, mobilization
post-treatment (P > 0.5). has a  positive effect on increasing the blood supply to

DISCUSSION inflammatory cycle, reducing joint effusion and fibrosis,

Adhesive  capsulities  is  a prevalent shoulder pain [21, 22]. 
disorder among diabetic and pre-diabetic patients [3]. It is Regarding the comparison between both groups
characterized by extreme pain that negatively impacts the post-treatment, the results revealed a statistically
daily living activities and working ability of affected significant improvement in active shoulder ROM at
individuals [15]. Therefore, the current study was flexion, extension, abduction and internal rotation in
conducted to compare the effect of mobilization versus favour of group (B).
kinesiotaping on active shoulder ROM in diabetic patients The review of literature did not detect any study
with adhesive capsulities. addressing the comparative effect of mobilization versus

Concerning group (A), results showed a statistically kinesiotaping on adhesive capsulitis in diabetic patients.
significant increase in the active shoulder ROM in all Therefore,  the  current study is considered the first one
directions between pre- and post-treatment. This result on this point. Hence, the results cannot be compared or
could  be  related  to  the valuable effects of Kinesio tape discussed with other studies outcomes but showed a
on  promoting  physical  correction,  relaxing fascia, significant effect of mobilization compared to
helping space recuperation, supporting ligaments and kinesiotaping on treating patients with diabetic adhesive
tendons, rectifying movement and improving lymphatic capsulitis.

[11].

statistically  significant  improvement in the active

the nerve fibers, reversing ischemia, edema and

minimizing pressure over the nerve endings and relieving
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Table 1: Demographic data of both groups
Characteristics Group A Group B P-value
Age (years) 47.85±4.95 49.15±6.01 0.71
Fasting blood glucose (mg/dl) 165.45±41.63 165.15±47.09 0.86
2 hr P.P (mg/dl) 231.35±53.86 238.15±73.15 0.63

Table 2: Active shoulder ROM for both groups
Group A Group B
-------------------------------------------------------- ----------------------------------------------------------
Pre-treatment Post-treatment Pre-treatment Post-treatment

Flexion 95.45±9.71 108.15±10.00 95.50±7.11 154.10±16.17
Extension 27.75±5.25 33.40±5.49 28.00±5.23 46.50±8.75
Abduction  86.40±10.16 96.45±10.14 88.55±14.01 133.55±9.84
External rotation 72.15±16.07 75.60±14.69 65.50±17.23 81.15±9.21
Internal rotation 68.25±18.01 72.15±16.74 71.00±15.69 84.25±6.93

Within groups (Pre Vs. Post)
p-value Flexion Extension Abduction External rotation Internal rotation
Group A <0.0001* <0.0001* <0.0001* 0.026* <0.0001*
Group B <0.0001* <0.0001* <0.0001* <0.0001* <0.0001*

Between groups (group A Vs. group B)
p-value Flexion Extension Abduction External rotation Internal rotation
Pre-treatment 0.985 0.881 0.582 0.215 0.607
Post-treatment <0.0001* <0.0001* <0.0001* 0.160 0.0049*
*Significant at the alpha level (p < 0.05)

CONCLUSION 6. Georgiannos, D.,  G.  Markopoulos,  E.  Devetzi  and

Diabetic adhesive capsulitis patients who received shoulder. Is there consensus regarding the
mobilization exhibited significantly greater improvement treatment? A comprehensive review. Open Orthop. J.,
in shoulder ROM when compared to those receiving 11: 65-76.
kinesiotaping. Therefore, mobilization is a physical 7. Kanase, S.B. and S. Shanmugam, 2014. Effect of
therapy option that could be used for increasing ROM in kinesiotaping with Maitland mobilization and
diabetic patients with adhesive capsulitis. Maitland mobilization in management of frozen
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