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Effect of intermittent stretching of inferior capsule on 
shoulder function level of adhesive capsulitis patients: 
A randomized controlled study

Abstract

Purpose. This study aimed to investigate the effect of intermittent stretching of inferior capsule of frozen shoulder patient on 

shoulder range of motion (ROM) (shoulder \lexion, abduction, and external rotation), pain intensity level, shoulder function, and 

handgrip strength. Materials and Methods. Randomized controlled trial. Overall, 30 patients of both genders with ages ranged from 

40‑55 years with a frozen shoulder in the second stage were recruited randomly and divided into two equal groups; Group (A) 

(control group), received conventional treatment of frozen shoulder for 4 weeks three times per week, day after day and Group (B) 

(experimental group), received the same conventional treatment plus intermittent stretching with mobilization for 4 weeks three 

times per week, day after day. Pre‑ and post‑treatment assessment of the pain intensity level was done by numerical pain rating scale 

(NPRS), patients' ROM was assessed by Goniometer‑Pro App, handgrip strength was assessed by Jamar hand dynamometer and 

shoulder function by The American Shoulder and Elbow Surgeons evaluation form. Results. There were statistically signi\icant 

differences between pre and post‑treatment of each group, and signi\icant differences post‑treatment between the two groups, where 

statistical analysis showed greater improvement in pain intensity level, shoulder function, ROM, and handgrip strength (p < 0.05) in 

favor of the experimental group (B). Conclusion. Intermittent stretching of the inferior capsule is more effective when used with 

conventional physical therapy than conventional physical therapy alone in adhesive capsulitis patients.
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Streszczenie

Cel. Badanie to miało na celu zbadanie wpływu przerywanego rozciągania dolnej części torebki w przypadku zamrożonego barku 

pacjenta na zakres ruchu barku (ROM) (zgięcie barku, odwodzenie i rotacja zewnętrzna), poziom natężenia bólu, funkcję barku i siłę 

uścisku dłoni. Materiały i metody. Randomizowana próba kontrolowana. W sumie 30 pacjentów obu płci w wieku 40‑55 lat 

z zamrożonym barkiem zostało rekrutowanych losowo i podzielonych na dwie równe grupy; Grupa (A) (grupa kontrolna) była 

poddawana konwencjonalnemu leczeniu zamrożonego barku przez 4 tygodnie trzy razy w tygodniu, dzień po dniu, a Grupa (B) 

(grupa eksperymentalna) była poddawana takiemu samemu leczeniu konwencjonalnemu oraz przerywanemu rozciąganiu 

z mobilizacją przez 4 tygodnie trzy razy w tygodniu, dzień po dniu. Ocena poziomu natężenia bólu przed i po leczeniu została 

przeprowadzona za pomocą numerycznej skali oceny bólu (NPRS); ROM pacjentów oceniano za pomocą aplikacji Goniometer‑Pro, 

siłę uścisku dłoni oceniano za pomocą dynamometru ręcznego Jamar, a funkcję barku za pomocą formularza American Shoulder and 

Elbow Surgeons evaluation form. Wyniki. Wystąpiły statystycznie istotne różnice między pomiarami przed i po leczeniu w każdej 

grupie oraz istotne różnice po leczeniu między dwiema grupami; analiza statystyczna wykazała większą poprawę w zakresie 

natężenia bólu, funkcji barku, ROM i siły uścisku dłoni (p < 0,05) na korzyść grupy eksperymentalnej (B). Wniosek. Przerywane 

rozciąganie dolnej części torebki jest bardziej skuteczne, gdy jest stosowane w połączeniu z konwencjonalną \izjoterapią niż sama 

konwencjonalna \izjoterapia u pacjentów z zarostowym zapaleniem torebki.
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Introduction
Adhesive capsulitis is a term that can be used interchangeably 
with “frozen shoulder” and represents a commonly reported 
shoulder condition that may affect up to 5% of the overall po‐
pulation, normally, around their 40th to 60th [1,2]. It is a pa‐
thological process that includes glenohumeral capsule 
contractures as a hallmark. Patients with adhesive capsulitis 
may be clinically presented as having limited shoulder range 
and function associated with pain upon pressure, and stiffness 
on the affected side [1].The frozen shoulder pathology is for‐
med of three stages. It begins with a “freezing” stage, which 
is typified by increased pain and stiffness and takes about 2 to 
9 months, continuing into a “frozen” stage that is described by 
persistent stiffness and motion loss, lasting for 4 months to 
a year. Finally, the “thawing” stage appears as a progression 
of the “frozen” stage and represents spontaneous recovery, re‐
turning of the restricted range, and reduction in pain levels 
that continues for a year to more than 3 years [2].
Painfully restricted shoulder movement found in most adhesive 
capsulitis patients can be due to pain inhibitory effect, rotator 
cuff tear that leads to muscle weakness, or neurological deficits. 
The presence of a primary shoulder pathological condition can 
lead to a poor prognosis and greater challenges to diagnose the 
current condition than in patients with painful shoulder restric‐
tions without any detected shoulder pathology [3]. 
Frozen shoulder is a frequently reported orthopedic condition, 
yet it is still unknown how to best treat that condition. While 
capsular release, using arthroscopy, and manipulating the af‐
fected joint under anesthesia can be considered as possible 
options, they are only used in case of patients not responding 
to other conservative treatments that mainly include oral stero‐
ids or intra­articular steroid injection and physiotherapy, with 
the latter having a role in preventing more motion reduction 
and thus increasing the motion range in the affected joint [4]. 
Intermittent traction therapy (ITT) is a form of therapy that 
uses body mechanical forces to stretch muscles and to lessen 
the pressure produced by gravity, causing increased negative 
pressure that eventually relieves pain and decreases pressure 
on nerve roots. In other words, it is a way of using altered 
traction force and time to create a therapeutic effect [5]. ITT 
helps alleviate pain by enhancing tissue circulation, thus redu‐
cing the swelling. A study done by Paul et al. [6] has demon‐
strated a positive influence of sustained traction on pain and 
shoulder range in cases having adhesive capsulitis. Similarly, 
gentle change between soft tissue stretching and relaxation 
was found to avert joint capsule adhesions formation [6]. 
Though there are plenty of noninvasive treatment options for 
such a case, evidence of their effectiveness is still lacking. The‐
refore, this study was designed to investigate the effectiveness of 
inferior shoulder capsule stretching, especially the intermittent 
form, using mechanical traction, on ROM, pain, shoulder func‐
tion, and handgrip strength in patients with frozen shoulder. 

Materials and methods
Design
A randomized control trial was conducted to investigate the 
effect of intermittent stretching of the inferior capsule on ad‐
hesive capsulitis. Data was collected from September 2019 to 

March 2021. The research related to human use has been ap‐
proved by the authors of the institutional review board at the 
Faculty of Physical Therapy, Cairo University [P.T.REC/
012/001246] on April, 2016. It followed the Guidelines of the 
Declaration of Helsinki on the conduct of human research.

Participants
This study was conducted at the outpatient physical therapy 
department of El­Sherouk Hospital, where 35 patients of both 
genders with an age range of 40­55 years having adhesive cap‐
sulitis, diagnosed as frozen shoulder stage two by the orthope‐
dic surgeon, were selected and screened for eligibility to the 
study. inclusion criteria included restricted shoulder joint mo‐
vement and pain especially that disturbing patient at night, 
while exclusion criteria involved joint infection/ surgery with 
the past 6 months, history of shoulder joint subluxation/dislo‐
cation, or ligament injury. Also, shoulder arthroplasty, impin‐
gement syndrome, recent trauma, and upper trapezius trigger 
points were among the exclusion criteria [6].

Randomization
After screening, 30 recruited patients were randomly assigned, 
after signing a consent form, into two equal groups (A&B), 15 
on each group. Single blinded randomization was carried out 
by assigning the odd numbers to group (A) (control group) and 
the even numbers to group (B) (experimental group). After 
randomization, there was no dropping out of participants from 
the study, Figure 1.

Interventions
Group (A) (control group) included 15 participants who rece‐
ived three sessions per week, every other day for 4 weeks of 
20 minutes of conventional treatment for frozen shoulder, 
whereas Group (B) (experimental group), included 15 partici‐
pants who received the same conventional treatment plus inter‐
mittent stretching of the inferior capsule. 

The conventional program 
All participants in both groups (A & B) received a selected co‐
nventional physical therapy program, applied three sessions 
per week every other day for four weeks. The selected physical 
therapy program consisted of heat application, in form of a he‐
at pack, for ten minutes, followed by 4 sets of mobilization, 
each set has 8 to 12 repetitions for increasing ranges of shoul‐
der flexion, abduction and rotation and application of ultraso‐
und for five minutes to affect deeper tissue and reduce pain [6].

Intermittent traction of inferior capsule adhesive capsulitis 
Group (B), the experimental group, received the same selected 
physical therapy program as in group (A) three times per week, 
day after day for four weeks, in addition to intermittent traction 
of the affected shoulder as follows:
The patient was comfortably positioned on the shoulder coun‐
ter­traction apparatus, sitting upright with the back supported, 
both hips and knees were flexed 90° and feet were fully resting 
on the ground. The weight added for performing traction was 
calculated based on the patient’s body weight. After applying 
a hot pack, the traction apparatus was attached to the patient’s 
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affected hand for 10 minutes by the interval (4­2­4); traction – 
release – traction applied to stretch the inferior capsular on the 
affected shoulder [6]. 
While the distraction was provided by the apparatus, glenohu‐
meral joint glides were manually applied in the posteroante‐
rior direction, with various grades according to the level of 
restriction, then gentle passive internal and external rotatory 
passive movements were applied. The patient was seated fa‐
cing opposite to the suspended weights, to increase shoulder 
flexion range and parallel to them, to increase shoulder joint 
abduction range. The patient was given 3­5 minutes of mobi‐
lization and passive range of motion (ROM) in each position, 
and 3 minutes to relax in between [6].

Outcome measures
The Numeric Pain Rating Scale (NRS)
The NRS measures pain intensity on a one­dimensional 
aspect. It is recognized as a scale with a high construct validi‐
ty and high test­retest reliability when using with adults com‐
plaining of chronic pain. Also, NRS has been found to have 
a high correlation with the visual analog scale (VAS). It is 
even superior to VAS by its easiness of scoring and its ability 
to be applied vocally and in written format [7].

The American Shoulder and Elbow Surgeons (ASES) evalu‐
ation form
The ASES assessment form is a self­administered type of qu‐
estionnaires, composed of ten items, which respectively corre‐
spond to the patient’s capacity of using one hand to throw 
a ball, to comfortably sleep on the affected shoulder, to get 
dressed without assistance, to wash his/her back, to manage 
toilet activities, to wash his/her hair without assistance, to ele‐
vate a weight of 10 pounds overhead, to reach for high she‐
lves, to do routine daily tasks, and to perform a regular hobby/
sport [8].
Each answer for previously mentioned items is assessed and 
scored according to a four­level scale, ranked from 0 till 3, 
with (0) representing a complete failure to perform the task, (1) 
indicating moderate trouble when performing the task, (2) ha‐
ving slight trouble when performing the task, and (3) meaning 
the capacity to perform the task without trouble. The ASES 
form total score extends from 0, which corresponds to functio‐
nal loss/ disability, to 30 that indicates no functional problems. 
The total score can be then divided by 0.3, and the score is as‐
sessed and recorded on a scale that extends from 0, seen as 
maximum trouble, to 100, which indicates no functional tro‐
uble [9].

Figure 1. Flow chart of the study
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 Table 1. Demographic data for all patients in both groups

Group A (n = 15)
Mean ± SD

Group B (n = 15)
Mean ± SD

p value*

Pre­treatment

Post­treatment

t­test

p value**

Pre­treatment

Post­treatment

t­test

p value**

Table 2. ROM, pain intensity level, shoulder function level, handgrip strength for both groups

76.47 ± 8.66

93.80 ± 14.09

−5.187

0.0001S

95.07 ± 7.76

116.53 ± 13.82

−9.215

0.000S

74.20 ± 13.24

96.47 ± 16.43

−5.776

0.0001S

92.40 ± 10.36

122.33 ± 17.91

−7.861

0.000S

0.6167NS

0.0172S

 0.465NS

0.028S

Abduction

Flexion

Jamar plus hand dynamometer
A hand dynamometer is normally used to assess handgrip 
strength in either kilograms or pounds. It is utilized to test iso‐
metric muscle strength with almost no noticeable movement 
regardless of the grip strength. That kind of dynamometers di‐
splayed a superior sensitivity as well as a better intra­ rater 
and inter­rater reliability in detecting rotator cuff strength de‐
fects when compared to muscle testing [10]. Similarly, 
a hand­held dynamometer was proven to have an excellent le‐
vel of intra­ rater and inter­rater reliability for assessing sho‐
ulder internal and external rotation in symptomatic patients, 
making it an accurate and reproducible tool for evaluating ro‐
tator cuff strength [11].

Goniometer­Pro App
It is an application (App) for iPhone that can be used for as‐
sessing joint ROM in clinical settings. This app was shown to 
be a feasible alternative for universal goniometers and incli‐
nometers in measuring angular changes, which are usually as‐
sociated with ROM evaluation. It was found to have excellent 

interrater reliability and good intra­rater reliability along with go‐
od concurrent validity, making it superior to traditional measuring 
tools with more accuracy [12­14].

Statistical analysis
Descriptive statistics data included the mean and standard de‐
viation for demographic data (age, weight, height, and BMI), 
shoulder ROM (flexion, abduction, and external rotation), pain 
intensity level, handgrip strength, and shoulder function. Pa‐
ired t­test was used to compare pre and post­treatment results 
within each group for shoulder ROM, pain intensity level, 
handgrip strength, and shoulder function. Unpaired (Indepen‐
dent) t­test was used to compare between conventional group 
vs. experimental group for shoulder ROM, pain intensity level, 
handgrip strength, and shoulder function. All statistical analy‐
ses were significant at 0.05 level of probability (P ≤ 0.05).

Results 
At baseline, both groups were similar regarding age, gender, 
and all outcome measures (p > 0.05) (Table 1).

Group A
Mean ± SD

Group B 
Mean ± SD

p­value

Age [years]

Gender [n (%)]:

Male

Female

50.47 ± 3.70 

6 (40.00%)

9 (60. 00%)

49.13 ± 3.541

8 (53.33%)

7(46.66.%)

0.322NS

0.164NS

NS p > 0.05 = non­significant, p = probability 

Goniometer­Pro App showed a statistically significant incre‐
ase in shoulder ROM of flexion, abduction, and external rota‐
tion (p < 0.05) within the two groups (A & B) post­treatment 
than pre­treatment. The post­treatment comparison of both 
groups showed a statistically significant increase (p < 0.05) in 
favor of the experimental group (B). The NPRS showed stati‐
stically significant reductions in pain intensity level (p < 0.05) 
within the two groups (A & B) post­treatment than pre­treat‐
ment. The post­treatment comparison of both groups showed 
a statistically significant reduction (p < 0.05) in favor of the 
experimental group (B). The ASES total score showed a stati‐

stically significant increase in the total score of shoulder func‐
tion level (p < 0.05) within the two groups (A & B) post­treat‐
ment than pre­treatment, whereas the post­treatment 
comparison of both groups showed a statistically significant 
increase (p < 0.05) in favor of experimental group (B). Also, 
Jamar plus hand dynamometer showed a statistically signifi‐
cant increase in handgrip strength (p < 0.05) within the two 
groups (A & B) post­treatment than pre­treatment and the post­
treatment comparison of both groups showed a statistically si‐
gnificant increase (p < 0.05) in favor of experimental group 
(B) (Table 2).
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Group A (n = 15)
Mean ± SD

Group B (n = 15)
Mean ± SD

p value*

Pre­treatment

Post­treatment

t­test

p value**

Pre­treatment

Post­treatment

t­test

p value**

Pre­treatment

Post­treatment

t­test

p value**

Pre­treatment

Post­treatment

t­test

p value**

 24.40 ± 5.85

37.53 ± 10.31

−13.13 ± 7.12

0.000S

8.27 ± 1.22

4.47 ± .1.13

11.635

0.000S

34.67 ± 7.74

78.00 ± .7.10

−16.397

0.000S

16.66 ± 5.64

19.47 ± .5.46

−6.918

0.000S

23.27 ± 5.75

38.67 ± 8.96

−7.182

0.000S

8.40 ± 1.12

4.47 ± .7.4

15.849

0.000S

34.67 ± 7.74

78.88 ± .7.31

−19.32

0.000S

14.06 ± 5.67

 19.75 ± .4.74

−7.357

0.000S

 0.574NS

0.0359S

0.551NS

0.043S

1.00NS

0.043S

0.348NS

0.006S

External Rotation

Pain Intensity Level

Shoulder Function Level

Hand Grip Strength

SD: standard deviation; P­value: probability value; S: significant; NS: non­significant

Discussion
Frozen shoulder is an enormously agonizing and limiting con‐
dition in the shoulder that is stated to result from capsular fibro‐
sis which occurs following shoulder synovial inflammation. 
Even with being a prevalent shoulder disorder, there is not eno‐
ugh evidence regarding the most effective treatment for it [15]. 
This study was done to investigate the effect of intermittent 
stretching of the shoulder joint inferior capsule on the shoul‐
der ROM (flexion, abduction, external rotation), pain intensi‐
ty level, shoulder functional level, and handgrip strength. Pre 
and post­study values of pain, assessed by NRS in both gro‐
ups, indicated a significant decrease in shoulder pain at the 
end of treatment compared to pretreatment values in both gro‐
ups, while post­treatment comparison of both groups showed 
a statistically significant reduction of pain in group B than 
group A.
Pain reduction noticed in both groups post­treatment could be 
attributed to the positive effect of thermotherapy on relieving 
muscle spasms, improving affected tissue circulation, leading 
to better healing, as well as stimulating pain gate control me‐
chanism through providing a source for thermoreceptors’ sti‐
mulation [16]. Also, combining deep heating modalities (e.g., 
ultrasound) with mobilization at the joint end range was pro‐
ved to be more beneficial in pain relief than cryotherapy com‐
bined with mobilization at the end range [17]. On the other 
hand, pain reduction levels achieved by the interventions in 
the experimental group could be due to the unloading effect 
of intermittent traction that allows pressure to be taken off the 
nerve roots and thus enhance the circulation along with its ef‐
fect on stretching tight structures [5,6], especially, with some 
studies having reported capsular adhesions as a possible sour‐
ce of shoulder pain [18]
Regarding shoulder ROM and from the statistical analysis of 
pre and post­treatment results, there was a significant increase 

in joint ROM in the three directions of flexion, abduction, and 
external rotation, which can be attributed to pain relief as well 
as greater mobility obtained from joint mobilization as previo‐
usly reported by Yang et al [19]. For between­group difference, 
the improvement achieved in shoulder ROM was greater in the 
group (B) and these results could be due to the intermittent co‐
unter­traction stretching effect on elongating adhered soft tis‐
sues and the effect exerted by the axial distraction that 
provides higher end­range mobility [19]. 
Handgrip strength was assessed by Jamar hand dynamometer 
as it gives an indicator for general upper limb muscle strength. 
A substantial correlation was found between the external rota‐
tor muscles’ strength and handgrip strength, implying that 
handgrip strength could be used to examine muscle recruitment 
function [20]. Moreover, by the evaluation of handgrip 
strength pre and post­intervention in both groups, there was 
a significant improvement in both handgrip and hand strength, 
more evident in group (B) group.
For shoulder function, analysis of the results, obtained from 
the ASES evaluation form, showed a significant improvement 
of the shoulder function post­intervention that could be related 
to relieving pain, increased ROM, and enhanced joint mobility. 
The improvement in the shoulder function post­study was in 
favor of the study group (B), who received intermittent coun‐
ter­traction. Many underlying mechanisms could share in that 
finding. First, the joint was mobilized in its functional position. 
Also, a possible positive psychological effect of intermittent 
counter­traction might be shown. Moreover, the functional im‐
provement could result from stretching of the joint soft tissues, 
the fascia, and ligaments [5, 6].
Though the study shows valuable results, there are some limi‐
tations. Further studies can be done with a larger sample size. 
Also, the study lacks a period of long­term follow­up. Finally, 
the study examined the effect of intermittent stretching on cer‐
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