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ABSTRACT
A free shoulder exercise for individuals after breast cancer surgery has 
been used in a hospital. The exercise has no warm-up and cool-down and 
research evidence. The exercise should be adjusted to a certain designed 
progressive shoulder exercise that was expected to use instead of the  
previous one. The study aimed to compare the effect of the certain  
designed progressive with the free shoulder exercise on shoulder range 
of motion, shoulder and arm function, net amount of seroma, pain, and  
overall satisfaction. Sixty (n = 60) individuals after breast cancer surgery 
were randomized to the free (n = 30) and certain designed progressive 
shoulder exercise group (n = 30). Both groups exercised by themselves 
using booklet and video. The free shoulder exercise group chose and did 
exercise as they preferred, whereas the certain designed progressive 
shoulder exercise group followed the exercise as described. Both groups 
were assessed for active and passive shoulder range of motion in all  
directions, shoulder and arm function, total seroma excretion, pain, and 
overall satisfaction. The certain designed progressive shoulder exercise 
showed similar outcomes to the free shoulder exercise, except less active 
(p-value = 0.014) and passive (p-value = 0.012) shoulder flexion range on 
day 3 after surgery. The certain designed progressive shoulder exercise 
was inferior to the free shoulder exercise on shoulder flexion range on 
day 3 after surgery. However, its final effect was comparable to the free 
shoulder exercise. The certain designed progressive shoulder exercise is 
suggested to be a shoulder exercise after breast cancer surgery since it 
demonstrates a particular exercise poses and frequency and no pain after 
exercise. 
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Introduction
 Breast cancer is the most worldwide 
common cancer found in females(1). Generally, 
treatment is surgery probably with lymph nodes 
dissection(2) that may be associated with short- and  
long-term unexpected effects in several  
patients(3). The complications include hematoma,  
wound infection, seromas, pain, numbness,  

shoulder range of motion limitation, and  
lymphedema(4). Shoulder exercise can reduce 
pain, increase shoulder range of motion, decrease  
activity of daily living impairments, avoid  
seroma formation, and increase volume of wound  
drainage(5,6). There are several shoulder exercise  
programs; however, the suitable technique  
and content of programs still need further  
investigation(6).
 Shoulder exercise program can be active  
or passive exercise(6), or free or restricted  
amplitude active exercise(7,8). The free and 
restricted shoulder range of motion exercise 
demonstrate similar shoulder range of motion, 
pain, and upper limb function(8), and prevalence 
of seroma(7,8). In 2012 at a university hospital 
in Thailand a free amplitude active shoulder  
exercise was designed for individuals after breast 
cancer surgery and has been continuously used 
for the patients without supporting evidence by 
any research. The disadvantage of the exercise 
is no warm-up and cool-down that can reduce 
vicious resistance of muscles and joints(9), lactic 
acid accumulation, pain and muscle soreness(10). 
Additionally, subjectively observed individuals 
with complication after breast cancer surgery 
such as hematoma and wound pain did less and 
avoided exercise, and did not use arm (Private 
Patient Division, Siriraj Hospital, unpublished 
data, February 2015). Therefore, the program 
needs improvement. By collaboration between  
a nurse and a physical therapist, a certain de-
signed progressive active shoulder exercise con-
sisting of warm-up and cool-down, and a main 
active shoulder exercise was raised and expected 
to be a choice for individuals after breast cancer 
surgery. Moreover, individuals after breast cancer 
surgery still need certain shoulder exercise at 
home after discharge from hospital to reduce pain 

and promote shoulder range of motion(11). There-
fore, the objective of the study was to compare 
a certain designed progressive shoulder exercise 
with a free active shoulder exercise in individuals 
after breast cancer surgery on shoulder range 
of motion, shoulder and arm function, seroma 
drainage, pain, and satisfaction of the exercise 
and health professions.

Materials and methods
 The study was approved by the faculty ethic 
committee (COA No. Si 437/2017) and registered 
for clinical trial (TCTR20210427001). Participants 
were informed about the study and signed written 
informed consent prior to participation.

 Participants 
 The sample size calculation was based 
on two independent means formula on shoulder  
abduction at day 3 after breast cancer surgery(12) 
that the mean difference was 14.4 with a ratio of 
the two sample sizes = 1, a type II error probability =  
0.200, and level of significance = 0.05. A sample 
size with dropout 15% was 54. Therefore, 27 
subjects were in each group. The faculty ethic 
committee approved to collect 30 subjects in each 
group, totally 60 participants in the study.
 Sixty individuals with breast cancer (n = 60) 
receiving breast surgery including armpit lymph 
node removal participated in the study. They 
were recruited from a Private Patient Division of  
a university hospital and randomly assigned to 
the free shoulder exercise (n = 30) and certain 
designed progressive shoulder exercise group  
(n = 30). The inclusion criteria were 1) receiving 
mastectomy or wide excision of breast surgery, 
2) removing lymph nodes in the armpit including 
sentinel lymph node biopsy or axillary lymph node 
on the same side of breast surgery, 3) able to 
communicate in Thai, 4) able to move shoulder in 
all directions before surgery, 5) normal shoulder 
range of motion before surgery(13), 6) no history 
of frozen shoulder, and 7) no history of shoulder 
surgery. The exclusion criteria were 1) diagnosed 
diabetes mellitus, 2) diagnosed arteriosclerosis,  
3) receiving both breast surgery or breast  
augmentation surgery, 4) receiving radiation after 
breast surgery, 5) having wound infection after 
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surgery, and 6) retaining Redovac drain until  
follow-up.  

 Procedures
 The study was single-blind randomized 
controlled trial using the sealed envelope method. 
A researcher drew lots for participants that the 
number 1 was the free shoulder exercise group 
and the 2 was the certain designed progressive  
exercise group. On the day of admission, participants  
received a booklet to read and a compact disc 
to watch the video that contained the same  
information of breast cancer and surgery methods 
and the free or the certain designed progressive 
shoulder exercise. Nurses on the duty explained 
surgery methods and its consequences, and the 
exercises, and also asked participants to perform 
the exercises to ensure that they did correctly. 
Participants used the booklet and the compact 
disc to do exercise by themselves.
 Research assistances who were nurses  
working in the ward were blinded to the data  
collection. They extracted age, weight, side of 
breast surgery, dominant hand and the side of 
breast surgery, surgical method and amount of 
lymph node dissection, tumor size, and length of 
hospitalization from medical files. The length of 
stay in hospital was usually about five days after 
surgery. Participants could be discharged from  
hospital if they no longer needed inpatient care and 
could go home. Therefore, research assistances 
assessed the following outcomes during participants  
staying in the hospital and at follow-up (day 
14 after surgery). Active and passive shoulder 
range of motion in flexion, extension, abduction,  
adduction, and internal and external rotation were 
examined on day 0 (before surgery), and day 3 and 
5, and 14 after surgery by using goniometer(13). 
Shoulder and arm function(14) was evaluated before 
surgery and at follow-up. Total seroma excretion 
was assessed at 6.00 am every day after surgery 
during staying in the hospital and at follow-up.
 Additionally, participants assessed pain on 
every session before and after shoulder exercise 
using numerical rating scale(15) and evaluated 

satisfaction of exercise program and advice of 
health professions at follow-up using a developed 
questionnaire. 

 Interventions

 Free shoulder exercise
 The free shoulder exercise (Figure 1) was 
a routinely exercise in real situation in a hospital 
composing of seven shoulder exercises; 1) arm  
forward lifting, 2) shoulder abduction, 3) wall 
shoulder side lift, 4) wall shoulder flexion,  
5) shoulder extension, 6) shoulder circles, and 
7) elbow push back. Participants were free to 
choose exercise poses and frequency of exercise. 
The period of exercise was from day 1-14 after 
surgery. Each exercise was performed 5-10 times, 
3-4 sessions/day and done limited by pain. During 
staying in the hospital and at follow-up nurses 
asked participants whether they did exercise and 
how often.

 Progressive shoulder exercise
 The progressive shoulder exercise (Figure 2) 
consisted of 2 warm-up and cool-down and main 
exercises. The warm-up and cool-down exercises 
were shoulder shrugs and shoulder circles. The 
three main exercises on day 1-3 after surgery 
were 1) shoulder flexion and abduction with  
elbow flexion, 2) elbow pushback, and 3) body 
twist with shoulder abduction. On the first day  
after surgery the flexion and abduction of the 
shoulder were limited at maximum 90 degrees(8). 
On day 2 and 3 after surgery the range of motion 
were gradually increased and limited by pain. From 
day 4 after surgery until follow-up, participants  
still performed those three exercises together 
with the other three main exercises limited by 
pain that were 1) wall shoulder flexion, 2) wall 
shoulder abduction, and 3) towel shoulder internal 
rotation. Participants started the exercises on day 
1 after surgery until follow-up, 5 times/exercise,  
3 sessions/day. They could contact physical  
therapist if they requested. Participants received 
a logbook to record exercise and submitted to 
nurses on the follow-up day.
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Figure 1 Free shoulder exercise:  a. arm forward lifting, b. shoulder abduction, c. wall shoulder side  
 lift, d. wall shoulder flexion, e. shoulder extension, f. shoulder circle, g. elbow push back
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Figure 2  A certain designed progressive shoulder exercise. Please scan QR code: a. booklet, b. video

 Outcome measures

 Shoulder range of motion
 Active and passive shoulder range of motion 
in flexion, extension, abduction, adduction, and 
internal and external rotation was assessed by 
a universal goniometer(13). A physical therapist 
trained research assistances to use universal  
goniometer. The inter-and intra-rater reliability  
were good and excellent(16). The inter-rater  
reliability was 0.721 (95%CI = -0.379 – 1.000), 
0.700 (95%CI = -0.647 – 1.000), 0.816 (95%CI  
= 0.005 – 1.000) 0.833 (95%CI = 0.151 – 1.000), 
0.764 (95%CI = -0.378 – 1.000), 0.866 (95%CI  
= 0.383 – 1.000) for shoulder flexion, extension, 
abduction, adduction, and internal and external 
rotation, respectively. The intra-rater reliability 
was 0.989 (95%CI = -0.949 – 0.997), 0.857 (95%CI 
= -0.366 – 0.968), 0.919 (95%CI = 0.640 – 0.982), 
0.865 (95%CI=0.399 – 0.969), 0.981 (95%CI  
= -0.914 – 0.996), 0.977 (95%CI = 0.896 – 0.995) for 
shoulder flexion, extension, abduction, adduction, 
and internal and external rotation, respectively.

 Shoulder and arm function
 Shoulder and arm function(14) was rated 
on 5-point scale; 0 = unable to perform, 1 =  
severe difficulty, 2 = moderate difficulty, 3 = mild  
difficulty, and 4 = no difficulty. The activities were 

1) brush and comb hair on the same side of the 
breast operation, 2) pull a T-shirt/blouse that 
does not unbutton or tight necked sweater over 
your head, 3) put on a pair of pants or pantyhose 
and pull them up, 4) close a back-fastening bra, 
5) completely zip up a dress with a back-fastening 
zipper, 6) wash the upper part of your back on 
the same side of the breast surgery, 7) wash the 
upper part of your back on the opposite side of the 
breast surgery, 8) reach into a cupboard over your 
head on the same side of the operation, 9) make 
a double bed, 10) carry an approximately 2-kg 
grocery bag on the same side of the operation. 
Each item score was summed to the total score. 

 Total seroma excretion
 During staying in the hospital, the seroma 
excretion in milliliter (ml) was read and recorded  
from a vacuum drain bottle every morning at 
6.00am. At follow-up a needle with syringe was 
used to draw the seroma. The amount of liquid 
was read from the syringe and recorded in ml. The 
total seroma was the summation of the seroma  
excretion during in the hospital and at the  
follow-up.

 Pain
 Numerical rating scale(15) ranged from 0  
(no pain) to 10 (the worst pain) was rated by  
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participants before and after exercise session. 
The score of before as well as after exercise 
session was averaged. The pain score difference 
was calculated by the score at before minus after 
the exercise. 

 Satisfaction of exercise program, nurses, 
and physical therapists
 A questionnaire of satisfaction was devel-
oped by a researcher using 5-point scale; 1 = very 
dissatisfied, 2 = dissatisfied, 3 = neither satisfied 
nor dissatisfied, 4 = satisfied, and 5 = very satis-
fied. The questions were 1) easy program to rec-
ognize, understand and can follow immediately, 
2) clear pictures and contents, 3) able to ask 
questions and interact with nurses, 4) able to ask 
questions and interact with physical therapists, 5) 
good advice and information from nurses, 6) good 
advice and information from physical therapists, 
7) friendly and supportive nurses, 8) friendly and 
supportive physical therapists, and 9) overall, 
satisfaction with the exercise program.

 Statistical analysis
 The SPSS version 23 was used for statistical 
analyses. Kolmogorov–Smirnov test determined 
data normal distribution. Two-way mixed model 
ANOVA adjusted with day 0, dominant hand on 
the side of breast surgery, surgical methods, and 
lymph node dissection was conducted to analyze 
shoulder range of motion on day 0, and day 3, 5, 
and 14 after surgery between groups. Independent 
t-test or Mann-Whitney U test, as appropriately, 
was conducted to compare demographic data, 
shoulder and arm function, total seroma excre-
tion, pain, and satisfaction between groups. No 
intention-to-treat was done in statistical analysis. 
The significance value was set at less than 0.05.

Results
 Participants
 Sixty participants (n = 60) were recruited 
and randomized to the free (n = 30) and certain 
designed progressive shoulder exercise groups  
(n = 30). On day 4 after surgery 17 participants 
in the free shoulder exercise group and 20 in the  
certain designed progressive group were 
discharged from the hospital. Thus, on day 5 after 
surgery there were 13 in the free and 10 in the  
certain designed progressive group. All participants 
came to follow-up (Figure 3). The characteristics 
of participants are shown in table 1.

 Shoulder range of motion
 There was no difference in active or passive 
shoulder range of motion in flexion, extension, 
abduction, adduction, and internal and external 
rotation before, day 3, 5, and 14 after surgery 
between groups, except active and passive  
shoulder flexion on day 3 after surgery (Table 2). 
No difference between before, day 3, 5, and 14 
after surgery within groups was observed in all 
shoulder directions.

 Shoulder and arm function
 There was no difference in shoulder and 
arm function between groups before surgery and 
follow-up (Table 3). 

 Total seroma excretion
 No difference in the total seroma [median 
(Q1, Q3) (min-max)] between the free [220 (143, 
428) (0-710)] and certain designed progressive 
[220 (143, 428) (0-3800] shoulder exercise group 
was observed (p-value = 0.734). A participant in 
the certain designed progressive shoulder exercise 
group drained the highest amount of seroma that 
was 3,800 ml.
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Figure 3 Number of participants in the free and certain designed progressive shoulder exercise groups.
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Table 1 Characteristics of participants in the free and certain designed progressive shoulder exercise  
 groups

Shoulder exercise
p-valueFree

(n = 30)
Certain designed

(n = 30)
Age (years)
[mean ± SD (min – max)]

54.3 ± 10.5
(34 – 75)

54.9 ± 9.1
(37 – 69)

0.803

Body mass index (kg/m2)
[mean ± SD (min – max)]

23.7 ± 4.3
(17.0 – 34.2)

23.2 ± 3.7
(18.1 – 31.3)

0.614

Side of breast surgery [n, (%)]
    Left
   Right

18 (60.0)
12 (40.0)

16 (53.3)
14 (46.7)

0.602

Dominant hand on the side of breast surgery [n, (%)]

Same side 
Opposite side 

10 (33.3)
20 (66.7)

16 (53.3)
14 (46.7) 0.118

Surgical method [n, (%)]
Total mastectomy

Modified radical mastectomy
Wide excision

24 (80.0)
3 (10.0)
3 (10.0)

22 (73.3)
8 (26.7)
0 (0.0)

0.076

Lymph node dissection [n, (%)]
Sentinel lymph node biopsy

Axillary lymph node dissection
Both

17 (56.7)
6 (20.0)
7 (23.3)

17 (56.7)
7 (23.3)
6 (20.0)

0.953

Total lymph node dissection (lymph nodes) 
[median (Q1, Q3)] (min – max) 

4 (2, 12)
(0 – 23)

4 (2, 12)
(1 – 30)

0.893

Tumor size (cm)
[median (Q1, Q3)] (min – max)

2.3 (1.7, 3.1)
(0.5 – 6.0)

2.1 (1.2, 4.0)
(0.5 – 9.5)

0.807

Length hospitalization (day)
[median (Q1, Q3)] (min – max)

5.0 (4.0, 6.0)
(2 – 9)

5.0 (3.8, 5.3)
(3 – 7)

0.677
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Table 3  Shoulder and arm function before surgery and follow-up in the free and certain designed  
 progressive shoulder exercise groups

Shoulder 
and arm 
function

Before surgery 
Median (Q1, Q3)

(min – max)
(n)

p-value

Follow-up
Median (Q1, Q3)

(min – max)
(n)

p-value

Free Certain designed Free Certain designed
Brush and comb your hair on the same side of the operation

4 (4,4)
(3 – 4)

(n = 30)

4 (4,4)
(4 – 4)

(n = 30)

0.129 4 (4,4)
(3 – 4)

(n = 30)

4 (4,4)
(3 – 4)

(n = 30)

0.220

Pull a T-shirt, blouse that does not unbutton or tight necked sweater over your head
4 (4,4)
(3 – 4)

(n = 30)

4 (4,4)
(4 – 4)

(n = 30)

0.129 4 (4,4)
(2 – 4)

(n = 27)

4 (4,4)
(3 – 4)

(n = 29)

0.384

Put on a pair of pants or pantyhose and pull them up
4 (4,4)
(3 – 4)

(n = 30)

4 (4,4)
 (4 – 4)
(n = 30)

0.129 4 (4,4)
(3 – 4)

(n = 30)

4 (4,4)
(4 – 4)

(n = 30)

0.181

Close a back-fastening bra
4 (4,4)
(0 – 4)

(n = 27)

4 (4,4)
(4 – 4)

(n = 30)

0.544 4 (4,4)
(0 – 4)

(n = 22)

4 (4,4)
(3 – 4)

(n = 25)

0.832

Completely zip up a dress with a back-fastening zipper
4 (4,4)
(3 – 4)

(n = 30)

4 (4,4)
(4 – 4)

(n = 30)

0.181 4 (4,4)
(0 – 4)

(n = 30)

4 (4,4)
(3 – 4)

(n = 23)

0.654

Wash the upper part of your back, i.e., shoulder-blade area on the same side of the operation 
(ipsilateral scapula)

4 (4,4)
 (3 – 4)
(n = 30)

4 (4,4)
(3 – 4)

(n = 30)

0.181 4 (4,4)
(1 – 4)

(n = 28)

4 (4,4)
(3 – 4)

(n = 25)

0.467

Wash the upper part of your back, i.e., shoulder-blade area, on the opposite side of the operation 
(contralateral scapula)

4 (4,4)
(1 – 4)

(n = 30)

4 (4,4)
(4 – 4)

(n = 30)

0.490 4 (4,4)
(1 – 4)

(n = 28)

4 (4,4)
(3 – 4)

(n = 28)

0.738

Reach into a cupboard over your head, on the same side of the operation
4 (4,4)
(3 – 4)

(n = 30)

4 (4,4)
(3 – 4)

(n = 30)

0.181 4 (4,4)
(3 – 4)

(n = 29)

4 (4,4)
(1 – 4)

(n = 30)

0.589
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Shoulder 
and arm 
function

Before surgery 
Median (Q1, Q3)

(min – max)
(n)

p-value

Follow-up
Median (Q1, Q3)

(min – max)
(n)

p-value

Free Certain designed Free Certain designed
Make a double bed

4 (4,4)
(3 – 4)

(n = 30)

4 (4,4)
(4 – 4)

(n = 30)

0.129 4 (4,4)
(3 – 4)

(n = 25)

4 (4,4)
(1 – 4)

(n = 27)

0.404

Carry a grocery bag that weighs approximately 2 kg, on the same side of the operation
4 (4,4)
(3 – 4)

(n = 30)

4 (4,4)
(3 – 4)

(n = 30)

0.181 4 (4,4)
(3 – 4)

(n = 24)

4 (4,4)
(2 – 4)

(n = 28)

0.538

Note: The number (n) was less than 30 since participants did not do that function.

 Pain
 There was no difference in pain score before 
and after exercise between the free and certain 
designed progressive shoulder exercise groups. 

The difference in pain score between before and 
after exercise was not different between groups 
(Table 4).

Table 4  Pain score before and after exercise session and its difference between the free and curtain  
 designed progressive shoulder exercise group

Exercise session
Pain score [median (Q1, Q3) (min – max)]

p-valueShoulder exercise group
Free (n = 30) Certain designed (n = 30)

Before 0 (0, 0) (0, 0) 0 (0, 0) (0, 0) 0.214

After 0 (0, 0) (0, 1) 0 (0, 0) (0, 1) 0.215

Difference between before and after 0 (0, 0) (0, 0) 0 (0, 0) (0, 1) 0.091

 Satisfaction of exercise program, nurses, 
and physical therapists
 No difference was shown in satisfaction  
of the exercise program, nurses, and physical 

therapists between groups (Table 5). In the certain  
designed progressive shoulder exercise participants  
did not request physical therapists to advice the 
exercises. 

Table 3  Shoulder and arm function before surgery and follow-up in the free and certain designed  
 progressive shoulder exercise groups (cont.)
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Table 5  Satisfaction of exercise program, nurses, and physical therapists in the free and certain designed  
 progressive shoulder exercise groups

Questions

Satisfaction scores
Median (Q1, Q3) (min-max)

p-value
Free

(n = 30)
Certain designed 

(n = 30)

Program is easy to recognize, understand and can be 
followed immediately.

5 (4,5) (3 – 5) 5 (4,5) (3 – 5) 0.555

Pictures and contents are clear and corresponded. 5 (4,5) (3 – 5) 5 (4,5) (3 – 5) 0.551

You can ask questions and interact with nurses. 5 (4,5) (3 – 5) 5 (4,5) (4 – 5) 0.497

You can ask questions and interact with physical 
therapists.

NA - -

Nurses give good advice and information. 5 (4,5) (4 – 5) 5 (4,5) (4 – 5) 0.403

Physical therapists give good advice and information. NA - -

Nurses are friendly and supportive. 5 (4,5) (4 – 5) 5 (4,5) (4 – 5) 0.376

Physical therapists are friendly and supportive. NA - -

Overall, you are satisfied with the exercise program. 5 (4,5) (4 – 5) 5 (4,5) (4 – 5) 0.439

Note: NA; not applicable, -; no data for analysis.

Discussion
 The study compared a certain designed 
progressive shoulder exercise with a free active 
shoulder exercise for individuals after breast  
cancer surgery on shoulder range of motion, 
shoulder and arm function, seroma drainage, 
pain, and satisfaction of the exercise and health 
professions in individuals after breast cancer  
surgery. The certain designed progressive shoulder  
exercise showed similar outcomes to the free 
shoulder exercise, except less active and passive 
shoulder flexion on day 3 after surgery than the 
free exercise.
 The active and passive shoulder flexion 
range of motion in the certain designed progressive  
shoulder exercise group was less than the free 
shoulder exercise group. It may be due to the  
restriction at 90° of shoulder flexion and abduction  
in the first day after surgery and gradually  
increased the range of motion, limited by pain, 
in the consecutive day. Both groups had no pain 
before each exercise session. Thus, participants 
in the certain designed progressive shoulder  
exercise may perform less shoulder range of  
motion than those in the free shoulder exercise 

group because of instruction. Additionally, the 
certain designed progressive shoulder program 
designed a particular number of exercises,  
5 times/exercise, 3 sessions/day, whereas the free 
shoulder exercise was suggested in a range, 5-10 
times/exercise, 3-4 sessions/day. By communication 
with nurses on duty, participants in the free  
shoulder exercise groups did 3 exercises, 10 
times/exercise, and 3 sessions/day. Therefore,  
participants in the free shoulder exercise group 
seemed to do a greater number of exercise than 
those in the certain designed progressive shoulder 
exercise group. Those in the free shoulder exercise 
did 90 times/day, whereas those in the certain  
designed progressive shoulder exercise did 45 
times/day. However, the active and passive  
shoulder flexion on days 5 and 14 after surgery was 
similar in both groups. It may be that the 3 main 
exercises on the first 3 days together with the  
other 3 exercises increased the number of  
exercises in the certain designed progressive 
shoulder exercise group. Furthermore, the 3 main 
exercise on the first 3 days was a combination of 
shoulder external rotation with the movement 
of flexion and abduction. Shoulder external  
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rotation is a component of shoulder flexion and 
abduction(17,18) and is an important factor for 
the effectiveness of shoulder range of motion  
exercise(19,20). It also stretches anterior upper 
trunk tightness and upper limb dysfunction after 
breast surgery(21). Therefore, finally, the certain 
designed progressive shoulder exercise produced 
the similar shoulder flexion range of motion to the 
free shoulder exercise.
 The shoulder and arm function, total seroma,  
and pain of the certain designed progressive  
shoulder exercise was similar to the free shoulder  
exercise. It may be due to shoulder exercises 
starting on the first day after surgery and similar  
shoulder range of motion in all directions in both 
groups. After breast cancer surgery, the pain  
decreases as the shoulder range of motion  
increases (22). In the present study, participants 
had no pain before and after shoulder exercise 
in each session. Hence, shoulder range of motion 
was improved, then promoted shoulder and arm 
function(12) and seroma excretion in individuals 
with breast surgery(5).
 Good satisfaction in the program, nurses, 
and physical therapists was demonstrated in both 
the free and certain designed progressive shoulder 
exercise. No participants in the certain designed 
progressive shoulder exercise requested to consult  
physical therapists for exercise. It may be  
because of clear instruction and ease to follow the  
exercises from the booklet and video. Moreover, 
they did not make decision on pose and frequency  
of exercise, or were worried about pain if they 
did a lot. Furthermore, they did not have any 
complications after surgery. Therefore, the  
exercise booklet and video may be useful for 
shoulder exercise in individuals after breast cancer 
surgery who did not have any complication.
 There were few limitations in the study. 
Since the free shoulder exercise group was done 
routinely in a real situation, the amount, poses, 
and frequency of exercise in individuals was not 
recorded. The effect of the free and the certain 
designed progressive shoulder exercise after 
surgery was observed in a short duration. The 
long-term effect of both exercises is suggested in 
future study.

Conclusion
 The certain designed progressive shoulder 
exercise may be inferior to the free shoulder 
exercise on shoulder flexion range of motion on 
day 3 after surgery, but finally produced similar 
effects.  

Take home messages  
        The certain designed progressive shoulder 
exercise consisting of warm-up, cool-down, 
and a particular poses and frequency that is 
easy to perform could be a shoulder exercise 
for individuals after breast cancer surgery to 
increase shoulder range of motion and func-
tion without pain after exercise.
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