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ABSTRACT

Objectives: The objectives of the study were to determine and compare the effects of Swiss ball exercises and stretching exercises in improving
chest expansion, forced expiratory volume in one second (FEV1), and shoulder range of motion (ROM) among post-operative breast cancer women.

Methods: The study included 20 females who underwent surgery for breast carcinoma. Each group consists of 10 participants who were assessed for
chest expansion at three levels, FEV1, and shoulder ROM for flexion and abduction. Group A was treated with Swiss ball exercises and Group B was
treated with stretching exercises for a period of 4 weeks, 5 days/week following which post-test was performed same as of pre-test.

Results: Comparison between Swiss ball Group A and stretching Group B shows the chest expansion measurement at axillary level has a
significant difference between the groups with p=0.0001, fourth intercostal level showed a difference in mean with p=0.004 and
xiphisternal level p-value observed as (0.001), FEV1 between the group also shows significant changes in the post-test with a p=0.0481 and shoulder
flexion ROM was increased in post-test when compared to pre-test scores with a p=0.0042 and abduction ROM also showed a significant difference

with p=0.0463. Thereby, the post-test scores of Group A are higher than the Group B.

Conclusion: Exercise training on Swiss ball is more effective than stretching in treating post-operative breast cancer patients.
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INTRODUCTION

Cancer is a disease characterized by proliferation of abnormal tumor
cells. Breast cancer is the most commonly diagnosed cancer in
female [1]. Indian medical council research data reported that breast
cancer found to be the most common type of cancer in women with
an incidence about 50-60% cases in India. In 2011, 77,843 new cancer
cases were recorded in Tamil Nadu of that 7931 women were diagnosed
with breast cancer, which is slightly ahead of cervical cancer [2]. Genetic
history, reduced physical activity, poor diet control, western lifestyle,
and increased body mass index due to increased estrogen and estradiol
hormone [3] found to be a major risk factor for premenopausal and
postmenopausal women to develop breast cancer [4]. Even when the
incidence of breast cancer among our population is increasing, with the
effective methods of treatment and less invasive surgical approaches,
improved outcomes are attained.

Patients who underwent breast cancer treatments usually have a
generalized reduction in physical activity and also have an impact on
social, emotional, and mental well-being affecting the quality of life [5].
Fatigue, pain, anxiety, and depression are the common symptoms
found in breast cancer patients. Usually, the treatment approach for
breast cancer includes mastectomy following adjuvant therapy such
as hormone therapy and chemotherapy which reduce the recurrence
of breast cancer but with few side effects. Chemotherapy includes
long-term and short-term side effects such as fatigue, skin rash,
cardiopulmonary toxicity, and brachial nerve palsy. All these side effects
negatively influence the quality of life, especially among premature
menopause women [1].

The surgical procedure such as mastectomy shows some effects on
musculoskeletal system and pulmonary functions [6]. Upper limb
motion is impaired in a mastectomy due to restriction of shoulder

range of motion (ROM), pectoral muscle tightness which further limits
forward flexion and horizontal abduction ROM. This happens due to the
post-operative tightness, contractures, and radiation-induced fibrosis.
Pectoral muscle shortening is more common in patients who undergo
mastectomy; it further leads to contractures of costochondral and
costovertebral joint and it reduces the rib cage motion due to sustained
tightness, which further has an impact on postural changes such as
protracted and depressed scapula, which in turn causes myofascial pain
and rotator cuff disease; as a result, they affect the functionality and
health-related quality of life [1].

For patients with mastectomy, abdominal muscles predominantly act in
supine lying, as diaphragm moves, the cephalad pressure on the intra-
abdominal contents reduce the intra-thoracic size which further limits
the activity of diaphragm and intercostal muscle, leading to
shallow breathing pattern and increased respiratory rate, which resultin
decline of pulmonary functions especially involving forced
vital capacity, forced expiratory volume in one second (FEV1) and
functional residual capacity leading to atelectasis, and also found
to have a ventilation- perfusion mismatch ratio leading to
arterial hypoxemia. Therefore, stretching and strengthening of
trunk and abdominal muscles help in treating the rib cage
tightness, respiratory muscle weakness, and improve pulmonary
functions [1].

Several studies show that exercises are effective in minimizing the side
effects of breast cancer and also help in improving physical functions,
quality of life among breast cancer survivors, and also have physiological
and psychological benefits. Usually stretching exercise programs are
emphasized in breast cancer patients. A low-load, prolonged passive
stretching exercise of pectoral muscle is suggested [1,7]. Group and
supervised exercise programs improve shoulder ROM and strength, and
create a positive impact on pain and disability in breast cancer women,
which emphasize on improving physical fitness and quality of life [8],
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Table 1: Comparison of pre-test and post-test values of chest expansion in Group A

Chest expansion Pre-test Post-test t-value p-value
Mean SD Mean SD
Axillary level 0.56 0.10 1.59 0.35 9.06 0.0001
4% intercostal level 1.01 0.15 1.60 0.52 3.93 0.004
Xiphisternal level 1.26 0.48 1.83 0.54 4.74 0.001
SD: Standard deviation
Table 2: Comparison of pre-test and post-test values of chest expansion in Group B
Chest expansion Pre-test Post-test t-value p-value
Mean SD Mean SD
Axillary level 0.84 0.37 1.14 0.47 4.74 0.001
4™ intercostal level 1.06 0.19 1.51 0.37 2.86 0.019
Xiphisternal level 1.44 0.13 1.99 0.63 2.85 0.019

SD: Standard deviation

and do not precipitate lymph edema in post-operative breast cancer
patient [9]. In general, Swiss ball exercises use to improve core stability,
muscle strength, muscle endurance, balance, cardio endurance, and
functional fitness. However, not many studies report the effects of
Swiss ball in pulmonary functions and musculoskeletal changes
among mastectomy. Thereby, in our study, we propose to determine
the effects of Swiss ball exercises and stretching exercise in improving
chest expansion, FEV1, and shoulder ROM among post-operative breast
cancer patients.

METHODS

A quasi-experimental study was conducted at Saveetha Medical College
Hospital. Scientific Review Board Approval and Ethical Committee
approval was obtained before the study. Following the ethical clearance,
data collection procedure was initiated. Detailed procedure was clearly
explained to the patient by providing information sheet and written
informed consent was taken from all the participants. A consecutive
sampling technique used to allocate the participants equally into two
groups by Odd-Even method.

Twenty females who underwent surgery for breast carcinoma were
selected based on inclusion and exclusion criteria. The study included
those aged between 40 and 60 years, patients who underwent unilateral
breast cancer surgery within 1 month period following surgery and
patients who underwent breast conservation surgery. The study
excluded those with movement limitation before surgery evaluated with
adifference >20°in flexion and abduction, chronic diseases - rheumatoid
arthritis, low back pain involving disc problems, shoulder dysfunction -
adhesive capsulitis, rotator cuff disease, recent fractures, unstable vital
signs, cardiovascular diseases, acute or chronic respiratory diseases,
systemic disease affecting muscles and joints, osteoporosis, and those
patients who are not willing for 4 weeks follow-up program.

Each group consists of 10 participants. Both the group participants were
assessed for chest expansion at three levels axillary level, 4™ intercostal
level, and xiphisternal level using inch tape, FEV1 was measured using a
computerized spirometer and shoulder ROM for flexion and abduction
measured with universal goniometer as pre-test outcomes. Following the
intervention period of 4 weeks, same tests were repeated for post-test.
Group A (experimental group) was treated with Swiss ball exercise and
diaphragmatic breathing exercises. Group B (control group) was treated
with stretching exercise and diaphragmatic breathing exercises. Both the
group participants were treated for a period of 4 weeks, 5 days/week.

Group A: Swiss ball exercises
Swiss ball roll away

Patient is asked to sit with Swiss ball on either side, resting their palm
on the ball, with the shoulders abducted laterally and palms placed over

the Swiss ball tightly. Make sure both the elbows are extended. Asked
them to sway the trunk laterally by leaning on one side and on the other
side; repeat the exercise.

Swiss ball roll on

Patient is asked to sit with Swiss ball on either sides, with the elbows
and hands rested on the ball, with shoulders slightly abducted with
elbows flexed, and ask to roll the ball away from the body in forward
and backward direction; repeat the exercise.

Swiss ball hold on

The patient is asked to lie on crook lying by holding the Swiss ball
between the hands above the head. The patient is asked to lift the ball
and bring it back to tummy level; repeat the exercise alternatively.

Swiss ball hold up

The patient is asked to lie on crook lying position by holding the Swiss
ball between the hands, facing forward with shoulders in 90° flexion and
elbow extended, and asked to perform an internal rotation of shoulder
and external rotation of shoulder; repeat the exercise alternatively.

Swiss ball cat press

Patient asked to sit on a mat with hands-on Swiss ball which has been
placed in front of the patient, with elbows stretched and asked to
perform trunk flexion and extension; repeat the exercise alternatively.

Group B: Stretching exercises
Butterfly stretch

With the patient on lying position, ask to place both the hands behind
the neck, with their shoulders apart and elbows out to the side, and ask
them to move their elbows together in front of their body until they
touch, will feel a stretch across the shoulder; hold it and then relax;
return to starting position and repeat the stretch.

Shoulder blade squeeze

With patient on sitting position, with back straight not resting against
the back of the chair, having the arms at their side with the elbows bent
and ask them to squeeze the shoulder blades together by bringing the
elbows behind, will feel a stretch across the shoulder blade; hold it and
then relax; make sure that their shoulder level is maintained on doing
the stretch; return to starting position and repeat the stretch.

Shoulder stretch

Patient standing close to the wall with hands resting on it and ask them
to climb the wall, reaching as high as they can, until they feel the stretch;
hold it and then relax; make sure as they climb up, their shoulders are
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placed far away from their ears; return to starting position and repeat
the stretch.

Corner stretch

Patient standing in a corner, with their elbows bend and forearm
resting on the wall, one on each side of the corner. Make sure the elbows
placed closed to the shoulder height as possible. Ask to keep their arms
and feet in place and move the chest towards the corner, with forearm
and hands pressing against the wall; they will feel a stretch across the
chest and shoulder; hold it and then relax; return to starting position
and repeat the stretch.

Chest stretch

Patient standing beside the wall, with one of the palm resting on the
wall. Make sure the hand is placed closed to the shoulder height as
possible with elbow bend. Ask to keep their arms and feet in place and
turn the body away from the wall, with palm pressing against the wall;
they will feel a stretch across the chest; hold it and then relax; return to
starting position and repeat the stretch.

Both groups were treated with diaphragmatic breathing exercises.

Diaphragmatic breathing exercise

Patient is asked to sit straight with her shoulder girdle and upper chest
relaxed with head and neck supported. Therapist must place her hands
over the lower costal margin and over the upper abdomen of the patient.
To facilitate and feel the diaphragm movement. Patient is asked to blow
out gently and be aware of the movement. At the end of
expiration, therapist gently applies pressure over the diaphragm
and commands the patient to breathe in when applying pressure
which serves as the resistance for diaphragm, and it helps to
strengthen the diaphragm. The patient is assisted by the therapist by
repeating the same procedure until she is mastered. Four weeks
of treatment protocol includes 1 session/day, 10 repetitions, and
5 days/week.

RESULTS

Twenty females who underwent surgery for breast carcinoma
were selected based on inclusion criteria. The collected data were
tabulated and analyzed using descriptive and inferential statistics. To
all parameters, mean and standard deviation (SD) were calculated. A
paired t-test was used to analyze significant changes between pre-test
and post-test measurements within the groups. An Independent t-test
was used to analyze significant changes between two groups.

Statistical analysis of quantitative data shows a significant difference
between Group A and Group B for all the outcomes and also within the
group, the difference has been observed. Table 3 shows that the post-
test mean value of chest expansion measurement at an axillary level in
Group A is 1.59 (SD 0.35) and post-test mean value of chest expansion
measurementin Group Bis 1.14 (SD 0.47), Group A shows the significant
difference with p=0.025. The post-test mean value of chest expansion
measurement at fourth intercostal space in Group A is 1.60 (SD 0.52)
and post-test mean value of chest expansion measurement at fourth
intercostal space in Group B is 1.51 (SD 0.37), Group A considered to
be not statistically significant with p0.661 showed in Table 3. The post-
test mean value of chest expansion measurement at xiphisternal level in
Group A is 1.83 (SD 0.54) and post-test mean value of chest expansion
measurement at xiphisternal level in Group B is 1.99 (SD 0.63), Group A
shows the significant difference with p=0.547 showed in Table 3.

Table 5 shows that the post-test mean value of FEV1 in Group A is
101.40 (SD 14.52) and post-test mean value of FEV1 in Group B is
89.50 (SD 10.19), Group A shows the significant difference with p-value
(0.0481). Table 8 shows that the post-test mean value of shoulder
flexion in Group A is 159.80 (SD 6.80) and is higher than the post-test
mean in Group B 147.20 (SD 10.80), this shows that Group A shows
the significant difference with p=0.0042. The post-test mean value of
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shoulder abduction in Group A is 128.60 (SD 6.83) and is higher than
the post-test mean in Group B 119.80 (SD 11.06), Group A shows the
significant difference with p=0.0463 showed in Table 8.

DISCUSSION

Breast cancer is the most frequently diagnosed malignant tumor among
women worldwide; the complications of the treatment are enormous
which have an impact in daily activities and quality of life in women [7].
An increase in incidence has made way for improvement in advanced
treatment approaches which had an impact among breast cancer
survival [10]. Breast cancer patients showed marked impairment in
muscle strength and joint dysfunction before and after anticancer
treatment [6]. Incidences have been increasing over the past decades
for both premenopausal and postmenopausal women. Although the
incidence of breast cancer increases during postmenopausal years, it
is the leading cause of cancer death in women younger than 50 years
of age [1].

A total of 185,660 cancer notifications have been registered with Tamil
Nadu Cancer Registry Project for 2012-2014 from 964 data sources.
The preliminary data for 2012, after eliminating duplicate notifications
of the same cases, revealed of 53,363 new cancer cases in Tamil Nadu.
Of this, there were 23,149 men and 30,214 women. Chennai has the
highest incidence rate among all the 32 districts in the state. The city
has a crude incidence rate of 120.4, while Nilgiris has 30.9, the lowest
among districts. Among women, breast cancer was slightly ahead of
cervix cancer. Data processing for 2013-2014 is in progress [11].

Post-operative breast cancer patients tend to have a poor functional
status and reduced quality of life which is commonly caused due
to pain, radiation-induced fibrosis, surgical scarring, or intercostal
brachial nerve damage, which can persist from months to years after
surgery. Anxiety, depression, anger, fatigue, insomnia, hot flashes,
mood disturbances, poor body image, [12] swelling, weakness,
stiffness, limited ROM [13] declined cardiovascular, and pulmonary
functions [10] are the other common sequel. Few studies show that
exercises are known to decrease anxiety and it helps to regain functional
ability as early as possible [14]. Sagen et al. also reported about the
risk factors of breast cancer surgery, stating about reduced handgrip
strength, restricted shoulder mobility and shoulder abduction evoked
pain, numbness in chest wall, and tightness, pulling or stretching in the
arm, and disruption in physical and psychological dimensional quality
of life [15].

Physical activity and functional improvement are an integral part
in women’s health. When it is disturbed, it affects their growth as
an individual in family and society. Hence, to provide an ultimate
care, we proposed this study to determine the effects of Swiss ball
exercise and stretching exercise among post-operative breast cancer
women. This study included two groups with 20 post-operative breast
cancer patients who underwent surgical treatment within a period
of 1 month. Each group consisted of 10 participants in Group A and
Group B. Group A experimental group received Swiss ball exercise and
diaphragmatic breathing exercise, Group B received stretching exercise
and diaphragmatic breathing exercise. The study investigated on the
effects of Swiss ball exercise and stretching exercise in chest expansion,
FEV1, and shoulder flexion and abduction ROM.

Based on scientific data, a general rehabilitation program with aerobic
exercise, stretching, and strengthening exercises found to be an effective
approach in patients with mastectomy. Core stability exercises were
also implemented to prevent misalignment and maintain axial muscle
strength. Multi-model deterioration is common among surgically
treated breast cancer patients. The absence of exercise programs
among patients of chronic disease, including cancer, has a great impact
on energy deterioration leading to lethargy and fatigue affecting
physical functions, muscle weakness, social, and cognitive functions [5].
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Table 3: Comparison of post-test values of chest expansion measurement in Group A and Group B

Chest expansion Group A Group B t-value p-value
Mean N Mean SD

Axillary level 1.59 0.35 1.14 0.46 2.451 0.025

4™ intercostals level 1.60 0.52 1.51 0.37 0.446 0.661

Xiphisternal level 1.83 0.54 1.99 0.63 0.614 0.547

SD: Standard deviation

Table 4: Comparison of pre-test and post-test values of FEV1 in

Table 7: Comparison of pre-test and post-test values of shoulder

Group A and Group B flexion and abduction ROM in Group B
FEV1 Pre-test Post-test t-value p-value Shoulder Pre-test Post-test t-value p-value
Mean SD Mean N ROM Mean SD Mean SD
GroupA 8590 1033 101.40 1452 526 0.0005 Shoulder 140.10 11.57 147.20 10.08 6.22 0.0002
GroupB 8330 6.99 89.50 10.19 247 0.0356 flexion
SD: Standard deviation, FEV1: Forced expiratory volume in one second Shoulder 9550 6.85 119.80 11.06 8.19 0.0001
abduction

Table 5: Comparison of post-test values of FEV1 in Group A and

Group B
Parameter Group A Group B t-value p-value
Mean SD Mean SD
FEV1 101.40 14.52 89.50 10.19 2.12 0.0481

SD: Standard deviation, FEV1: Forced expiratory volume in one second

Table 6: Comparison of pre-test and post-test values of shoulder
flexion and abduction ROM in Group A

Shoulder Pre-test Post-test t-value  p-value
ROM

Mean SD Mean SD
Shoulder 14280 6.61 159.80 6.80 16.46 0.0001
flexion
Shoulder 9410 348 128.60 6.83 23.47 0.0001
abduction

SD: Standard deviation, ROM: Range of motion

Exercise intervention for cancer patient aimed at improving the patient
quality of life and physical activity, which creates a sense of control and
confidence in the patient by reducing stress and anxiety, which also
helps in increasing acceptance of illness. The advantage of physical
rehabilitation programs increases the quality of life, positive emotions
decrease stress and improve physical functions. The rehabilitation
process reduces pain, fatigue, and improve symptoms, especially among
patients recovering from breast cancer [5,14].

From this study, we found that Swiss ball exercise is effective in
improving chest expansion, FEV1, and shoulder flexion and abduction
ROM. As this study was also supported by various other studies, “The
Swiss ball can be a useful physiotherapeutic resource in promoting
adequate functional recovery and, consequently, providing a better
quality oflife, besides being playful and having a low financial cost” [16].

In this study, among Group A, five different types of Swiss ball exercises
were given which was supported by Mariano et al. stating that a positive
response in shoulder flexion and abduction movements and also
minimized the incidence of cicatricial adhesion in women who were
surgicallytreated forbreastcancer[16].Controlgroup, Group B, istreated
with stretching exercises general pectoral stretches which increase
the extensibility of soft tissue, ROM, and flexibility to prevent muscle
shortening [17]. Recent studies stated that the use of Swiss ball exercise
is capable of increasing the shoulder muscle activity of pectoralis major
and triceps, by improving the muscular demand required to maintain

SD: Standard deviation, ROM: Range of motion

Table 8: Comparison of post-test values of shoulder flexion and
abduction ROM in Group A and Group B

Shoulder Group A Group B t-value p-value
ROM Mean SD Mean SD

Shoulder  159.80 6.80 147.20 10.08  3.28 0.0042
flexion

Shoulder  128.60 6.83 119.80 11.06 2.14 0.0463
abduction

SD: Standard deviation, ROM: Range of motion

postural stability and improves joint proprioception [18]. Swiss ball
was found to be effective as the exercises stretch and also strengthen
the muscles of the shoulder joint and scapula by increasing the ROM,
whereas stretching helps in the prevention of muscle shortening. At the
end of 4 week treatment with stretching exercises, especially pectoral
stretch, an improvement in shoulder horizontal abduction was noted
but did not lead to an improvement in upper extremity symptoms,
functions, and quality of life [7].

Diaphragmatic breathing exercise helps in reducing the respiratory
rate and improves tidal volume and pulmonary functions; it is a
common conventional protocol followed immediately after any surgery
to maintain the tidal volume of the lung and to prevent secretion
accumulation and atelectasis [19]. Hence, we included diaphragmatic
breathing exercises for both groups. This study included a sequence of
exercises with Swiss ball along with breathing exercise as it mobilizes
the chest wall which can improve chest expansion and FEV1. Swiss ball
training is very helpful as it improves oxygen delivery and decreases
blood lactate and carbon dioxide output; by that, it helps in improving
aerobic capacity and increases muscle strength and desensitization
to dyspnea [20]. The findings suggested that Swiss ball exercises
motivate the patient on indulging themselves more on exercise regime
which helped them in the improvement of functional capacity. Swiss
ball exercise, along with breathing exercise, showed a significant
improvement in pulmonary function, especially FEV1, and also had a
positive effect on physical functions, especially shoulder ROM.

CONCLUSION

Post-operative breast cancer patients found to have an increased
risk of reduced chest wall mobility due to tight fibrous scar tissues
and restricted shoulder functions due to the excision of the pectoral
muscle. Hence, Swiss ball exercises, along with breathing exercise, were
found to improve chest wall mobility and shoulder ROM among breast
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cancer patients. Therefore, from this study, it is concluded that exercise
training on Swiss ball is more effective in treating post-operative breast
cancer patients.
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