
ORIGINAL ARTICLE Arch AHS

59

Archives of Allied Health Sciences 2024; 36(2): 59-65.

ABSTRACT
The shoulder joint frequently faces the risk of joint injury affecting its 
flexibility due to a large range of motion. Current managements usually 
require several poses and expert guidance that could affect their clinical 
application. The present study developed a practical strategy, as the  
so-called modified wall-stretching exercise, and preliminary investigated  
its possibility to improve shoulder flexibility in order for the findings to 
estimate the suitable number of sample size required to confirm the  
effectiveness of this technique. This quasi-experimental design was  
conducted in 10 pilot participants (5 females, and 5 males) who had limited 
flexibility in both shoulders as determined using the back scratch test. 
Participants performed a modified wall-stretching exercise by placing both 
hands on the wall and bending their upper trunks downward. They executed 
this exercise in three hand positions, including turning both hands upward, 
sideward, and downward with holding for 15 seconds in each hand position. 
The outcomes of the back scratch test were measured immediately before 
and after the exercise. Participants demonstrated significant reduction in 
the distance between both hands of the back scratch test immediately 
after completing a modified wall-stretching exercise (p-value < 0.01). 
The preliminary findings suggested the possibility of using a modified 
wall-stretching exercise as an alternative practical strategy to improve 
shoulder flexibility. In addition, the finding further suggested that a future 
study required at least 31 participants to confirm the effectiveness of this 
stretching protocol.
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Introduction
	 The shoulder joint has a large range of  
motion (ROM), enabling the ability to execute  
daily activities, such as overhead reaching, combing  
hair, and placing a hand behind the back(1,2). 
However, the large ROM also increases the risk of 
injury affecting joint flexibility, a crucial factor 
in reducing joint mobility through an unrestricted 
and pain-free range(3,4). However, many factors 
can decrease joint flexibility (e.g., improper 
joint use, a sedentary lifestyle leading to muscle 
weakness, poor posture, and age-related systemic 
decline) that could affect the ability to conduct 
daily activities(5–7). Therefore, exercise protocols  
play crucial roles to maintain and optimize  
shoulder flexibility.
	 Currently, many exercise protocols, either 
active or passive exercises, have been prescribed 
to maintain and enhance shoulder flexibility(8–11).  
However, many of these protocols are challenging 
for their clinical applications due to the requirement  
of expert guidance and numerous specific poses 
that are difficult to remember and time-consuming 
for their effectiveness(12,13). With the emphasis  
on self-care management nowadays, further  
exploration for a practical and self-administrating  
strategy may offer an alternative protocol to  
promote shoulder flexibility. 
	 From the literature review, the researchers 
found a method of wall stretching exercise that 
requires an individual to stand facing the corner 
or the doorway, place both hands on the wall, and 
lean the trunk forward. However, this exercise  
protocol can stretch mainly for pectoralis  
muscles(2,14,15). When considering particular  
characteristics of the shoulder, the surrounding  
soft tissues travel, covering the joint with the  
attachment between the upper trunk and upper 
arms. The researchers hypothesized that developing  
an exercise protocol—as the so-called modified 
wall-stretching exercise—with fixing the arms on 
the wall would help fix the distal end (insertion)  
of the soft tissues. Then, turning the hand  
positions by leaning the upper trunk downward 

would alter the soft tissues surrounding the joint 
to be exposed to the stretching forces of the body 
weight. Therefore, this study preliminary assessed 
the possibility of a modified wall-stretching  
exercise to improve shoulder flexibility. Furthermore,  
the findings of the present study would be used 
to estimate the suitable number of sample size 
required to further confirm the effectiveness of 
this exercise protocol.

Material and methods
	 Study design and participants
	 This quasi-experimental study was conducted  
with 10 pilot participants, both males and  
females. All of them had limited shoulder  
flexibility on both sides, as determined using 
the back scratch test—both hands could not 
touch each other—a score less than zero(16,17). In  
addition, the eligible participants did not have  
significant painful shoulder(s) (visual analog scale < 
5 out of 10)(18), general joint laxity, or hypermobility,  
determined through a hyperabduction test(19)or  
any musculoskeletal or neuromusculoskeletal  
abnormalities, such as arthritis, cervical radiculopathy,  
impingement, fractures, frozen shoulder, joint 
dislocation, or subluxation. This study is part of 
a research project aiming to preliminary explore 
an effective and practical strategy to improve 
shoulder flexibility for caregivers working with  
individuals with movement impairments (HE662206).  
Eligible participants signed a written informed 
consent that had been approved by the Khon Kaen 
University Ethics Committee for Human Research 
before participation in the study.

	 Research protocols
	 The eligible participants were interviewed 
and assessed for their demographics, including 
age, body weight, height, history of shoulder 
injury, and dominant and non-dominant arms, 
using the Edinburgh Handedness Inventory(19). 
Subsequently, participants were assessed for their 
shoulder flexibility using the back scratch test for 
both arms(16,17). After sufficient rest, participants 
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performed a modified wall-stretching exercise, 
with the assessment of the back scratch test 
thereafter. Details of stretching exercises and 
outcome measures are as follows.

	 Modified wall-stretching exercise
	 In general, a stretching protocol can be 
done by fixing one end and moving the other end  
of the soft tissue(20). Therefore, in this study, 
participants stood facing the wall at a distance 
of their arm length. Then, they were instructed 
to place both hands on the wall firmly at their 
shoulder level with the elbow extension and the 
distance between the hands slightly wider than 

their shoulder width (Figure 1A). The stretching  
protocol was executed while participants 
placed their hands in three directions, including  
upward, sideward, and downward. In each hand 
position, they were instructed to lean the upper 
trunk downward as far as they could (Figure 1),  
but without any discomfort, and hold for 15  
seconds(15,21). Then, they repeated the exercise 
protocol with the remaining hand positions  
(sideward and downward, Figure 1C and 1D), and thus, 
the total stretching duration took approximately  
45 seconds.

Figure 1 	 A modified wall-stretching protocol. 
	 (A) Starting position.
	 (B) Stretching while hands in upward position.
	 (C) Stretching while hands in sideward position.
	 (D) Stretching while hands in downward position.

	 Back scratch test 
	 The back scratch test is practical  with  
excellent reliability measure (ICC: 0.98, 95%  
CI: 0.97 to 0.98) for assessing the upper limb and 
upper trunk flexibility(16,17). In a standing position, 
participants attempted to touch both hands  
behind their backs, with one hand reaching  
downward from over the shoulder and the other 
hand reaching upward from behind their back. 
The distance between the fingertips was then 
measured. Scores (in cm) were assigned for the 

top arm as zero if the fingertips of both hands 
could contact each other, a negative value if they 
were unable, and positive if they overlapped each 
other. The average result from two attempts was 
recorded for each hand(16,17). A previous study  
reported a minimal detectable change of this test 
at 1.41 cm(16).

	 Statistical analysis
	 The Shapiro-Wilk test was used to assess 
the normality of the data distribution. Descriptive  
statistics were employed to explain the demographics  
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and findings of the study. The paired samples 
t-tests were utilized to analyze the changes  
before and after the stretching exercise. The level 
of significant difference was set at p-value < 0.05.

Results
	 Ten participants (five females and five 
males), with an average age of 36.20±8.27 years 
and a body mass index of 28.48±5.74 kg/m2,  
completed this study. All of them did not have any 
previous shoulder injury and did not report any 
noticeable shoulder pain during exercises.

All participants had limited flexibility as  
measured using the back scratch test, especially 
in the non-dominant arm, approximately 15 cm 
(Figure 2). After exercise, they showed significant 
improvement for both arms, about 3 cm (p-value 
< 0.01, Figure 2). Then, the researchers took 
these data to estimate the appropriate number 
of sample size to further confirm the exercise’s 
effectiveness, with the test’s power at 0.9. The 
data indicated that a future study would require 
at least 31 participants.

 
Figure 2 	 The change of back scratch test of the dominant and non-dominant arms before and after  
	 the modified wall-stretching exercise.
Note: The data are presented using the mean±standard deviation with the p-value from the paired t-test.

Discussion
	 This study developed a self-administering 
stretching exercise protocol, as the so-called  
modified wall-stretching exercise, and investigated  
its possibility to promote shoulder flexibility in 
10 pilot participants. The findings would also be 
used to estimate the suitable number of sample 

size required to further confirm the exercise  
effectiveness. The results revealed a significant  
improvement in the back scratch test, approximately  
3 cm for both arms, immediately after the modified  
wall-stretching exercise (Figure 2). This improvement  
was greater than the level of minimal detectable 
change of the test (1.41 cm)(16). 
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	 The improvement found in the study may 
preliminary reflect the clinical benefit of the 
modified wall-stretching exercise. By fixing their 
hands against the wall and leaning the upper  
trunk downward (Figure 1), the protocol enabled 
effective and self-controlled stretch of both ends 
of the soft tissues in the arms and upper trunk, 
utilizing the body weight. Then, turning the 
hands in three directions (upward, sideward, and 
downward, as depicted in Figure 1) altered the 
soft tissues surrounding the shoulders, arms, and  
upper trunk to the stretching force from the body 
weight. This explanation may be the possible  
reason for the significant improvement immediately  
after the exercises (p-value < 0.01, Figure 2). 
	 The back scratch test measures combined 
shoulder movements, including internal rotation, 
extension and adduction of the lower arm, external  
rotation, flexion, and upper arm abduction. 
Outcomes of the test, therefore, can be used  
as a quick screening measure for shoulder  
limitations(22). In addition, the back scratch test 
can be used to reflect the flexibility of the anterior 
compartment of the trunk due to its involvement 
as the origin of shoulder muscles(23). Therefore, 
the improvement in the outcomes of this test  
preliminary suggested the benefit of a modified 
wall stretching exercise for the upper limb,  
particularly the shoulder and upper trunk  
flexibility. 
	 Previously, some studies have reported the 
benefit of exercise protocols on the outcomes 
using the back scratch test. Stanziano et al(24)  
reported the improvement of the back scratch test 
for 0.83-1.76 cm after an 8-week static stretching 
exercise using rope loops. Another study also found 
significant improvement in the back scratch test 
after a 12-week Nordic Walking training program in 
postmenopausal female office workers(25). A recent 
study additionally found a significant improvement 
in the back scratch test after 12-week resistance 
exercises with low-intensity elastic bands and 
full body stretching exercise program(26). With its 

practicability and self-administration protocol, 
the present findings suggest the possibility of using 
a modified wall stretching exercise to promote 
upper limb and upper trunk flexibility. 

Limitations
	 This single-group pre-and post-test design 
involved 10 pilot participants who did not have any 
other problems accompanying joint limitation, such 
as pain, history of joint injury, or inflammation,  
with the outcome assessment only using the back 
scratch test. Thus, the findings may not clearly 
confirm the clinical utility of this technique for the 
general population. Therefore, a future study of 
at least 31 participants who have other problems 
relating to joint limitation using a randomized 
controlled trial covering other variables relating  
to joint functions would clearly confirm the  
effectiveness of this practical stretching strategy, 
namely a modified wall-stretching exercise. 

Conclusion
	 This study preliminary supported the  
effectiveness of a modified wall-stretching  
exercise for 45 seconds on shoulder flexibility 
(p-value < 0.001). However, a further randomized 
controlled trial with at least 31 participants is 
needed to clearly confirm the effectiveness of 
this practical and self-administrating exercise 
protocol.  

Take home messages  
	 A modified wall-stretching exercise may 
be applied as an alternative practical strategy  
to promote upper limb and upper trunk  
flexibility. 
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