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Abstract

Aim. The aim of the study was to compare the effects of aerobic exercise training and yoga on the functional capacity,
peripheral muscle strength, quality of life (QOL), and fatigue in breast cancer survivors. Material and methods. A total of 52
patients with a diagnosis of breast cancer were included in the study. The patients were randomly assigned to 2 groups:
aerobic exercise (n = 28) and yoga added to aerobic exercise (n = 24). Both groups participated in submaximal exercise
30 minutes/d, 3 d/wk for 6 weeks. The second group participated in a |-hour yoga program in addition to aerobic exercise
training. Functional capacity was assessed by the 6-Minute Walk Test (6MWT). Peripheral muscle strength was evaluated
with a hand-held dynamometer. The fatigue severity level was assessed with the Fatigue Severity Scale (FSS). The QOL was
determined by the European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire. Results.
There were statistically significant increases in peripheral muscle strength, the 6MWT distance, and the perception of QOL
in both groups (P < .05). Additionally, the group with aerobic exercise and yoga showed marked improvement compared
with the aerobic exercise group in fatigue perception (P < .05). Conclusion. According to the data from this study, aerobic
exercise training and yoga improved the functional capacity and QOL of breast cancer patients. Aerobic exercise programs
can be supported by body mind techniques, such as yoga, in the rehabilitation of cancer patients for improving functional
recovery and psychosocial wellness.
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capacity, also diminish patients’ quality of life (QOL).*

Notably, exercise interventions enhance immune function,
musculoskeletal performance, cardiorespiratory fitness,

Introduction

The most common type of cancer in women worldwide is
breast cancer. The last report of the Health Ministry in
Turkey demonstrated that the prevalence of breast cancer in
women is 40.6/100 000 (age standardised rate [ASR]).'
There is evidence of a strong relationship between the risk
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of breast cancer and physical activity levels because exer-
cise training is an important physiotherapy and rehabilita-
tion approach in breast cancer survivors.

Recent research on the benefits of exercise after the
diagnosis of breast cancer is challenging.’ According to ran-
domized controlled trials on the outcomes of exercise regi-
mens in women with breast cancer, there is improvement in
the survival rates for women who exercise. Symptoms
related to physical and psychological conditions, such as
fatigue, pain, anxiety, depression, and reduced functional
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body awareness, cognition, and psychological status in
breast cancer during or following treatment.’ Previous stud-
ies have shown that exercise programs have beneficial
effects on the QOL in cancer patients during and after can-
cer treatment.®’

The most accepted exercise regimen for breast cancer
survivors is performing moderate- to vigorous-intensity
aerobic exercise for approximately 150 minutes per week.®
" However, only 30% to 47% of breast cancer survivors
adhere to these exercise recommendations.'? According to
previous research and the study presented here, aerobic
exercise, strengthening exercises, and body mind exercises
have an important impact on the adverse effects of cancer
survivors."

Aecrobic and resistive exercises reduce particular physi-
cal and psychosocial problems associated with cancer and
cancer treatment.” The breast cancer survivors can also par-
ticipate in mindfulness, yoga, or body mind exercise classes
to feel better and more relaxed.'* Currently, yoga is used as
a complementary therapy in many major cancer treatment
centers worldwide.

Yoga is a mind-body exercise program that provides
physiological effects that are similar to aerobic exercise,
including physical poses, breathing, and meditation.'*'®
Performing breathing exercises during physical activity is
important for relaxation.'”” Yoga-related studies have
reported improved cardiopulmonary, cognitive, perceptual,
motor, spiritual, and physical outcomes in different patient
groups.'* The feeling of a positive mood, reduction in sleep
disturbances, and prevention of fatigue are the main results
of yoga sessions."® Yoga also increases the physical func-
tion of the patients as for aerobic exercise training.

Previous studies have already demonstrated the effects
of aerobic exercise and yoga on the functional capacity and
QOL of breast cancer survivors. Moreover, combining aer-
obic exercise and yoga programs may provide more infor-
mation on the effects on functional capacity, muscle
strength, fatigue, and QOL than either modality alone.
However, no previous studies have investigated the effects
of the 2 exercise programs together. The main purpose of
the study presented here is to compare the effects of aerobic
exercise training and aerobic exercise training with the
effects of the addition of yoga on functional capacity as a
primary outcome and on the peripheral muscle strength,
fatigue, and QOL as secondary outcomes in breast cancer
survivors.

Materials and Methods
Participants

This study was carried out in the Cardiopulmonary
Rehabilitation Unit of Physiotherapy and Rehabilitation
Department and Hope Lodge. Hope Lodge is the first

residence in our country, founded by the support of
International Union Against Cancer, in which the patients
receive medical, psychological, and social support. As a
part of Hope Lodge, a Hope Support program has been
developed. The Hope Support Program provides emotional
support to people affected by cancer, including those who
care for them, from the time of cancer diagnosis, through
treatment and afterward, to enhance coping skills. Yoga was
a part of the Hope Support Program.

A total of 52 volunteer patients, between 20 and 60 years of
age with a diagnosis of unilateral breast cancer, who were
mentally intact and whose cancer treatment was completed at
least 3 years prior participated in the study. A cardiologist per-
formed the cardiological examinations. The randomization
procedures were performed by an independent person who
selected a random envelope from a box with sealed enve-
lopes.'® Among the participants, 28 were randomly allocated
to the aerobic exercise group; 24 patients were randomly allo-
cated to the aerobic exercise combined with yoga group.
Patient demographic data (age, sex, height, weight, and dis-
ease duration) were recorded. All patients were inactive before
participating in the study. The exclusion criteria for the study
included chronic systemic disease and metastasis, relative and
absolute contraindications for exercise training, drug therapy
with a risk for exercise, types I and II diabetes mellitus, uncon-
trolled hypertension, and cardiac disease.

The study was accepted by the Ethical Committee of
University Medical Faculty. The patients signed informed
consent forms after the authors explained the purpose of the
study.

Functional Capacity Assessment

The 6-Minute Walk Test (6MWT) is a standardized measure
of functional capacity. It has been widely used for measur-
ing the response to therapeutic interventions for pulmonary
and cardiac disease.”” The participants were instructed to
walk as far as possible in 6 minutes in an enclosed 30-m
long corridor. During the walk, the patients’ heart rate, sys-
tolic and diastolic blood pressure, dyspnea, and fatigue per-
ception were recorded using the modified Borg Scale,
before and after the SMWT.*

Peripheral Muscle Strength Assessment

Peripheral muscle strength (knee extensors, shoulder abduc-
tors, and hand grip strength) was measured using a hand-
held digital dynamometer (JTECH, Medical Commander
Powertrack II, USA). For each area, muscle strength testing
was repeated 3 times, and the mean value was recorded in
Newtons. The extremity side that underwent surgery is not
assessed for muscle strength. The unaffected side was then
used in the statistical analysis.*'**
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Quality-of-Life Assessment

To assess QOL, the European Organisation for Research
and Treatment of Cancer Quality of Life C30 (EORTC
QOL-C30) questionnaire was utilized. The questionnaire
consists of 30 items, including 5 functional scales (physical,
role, cognitive, emotional, and social functioning), 3 symp-
tom scales (fatigue, pain, nausea, and vomiting), and symp-
toms reported by cancer patients (dyspnea, loss of appetite,
insomnia, constipation, diarrhea, and financial difficulties).
A score between 0 and 100 was given to each parameter of
the EORTC QOL-C30. High scores for functional and
global health scales show a good QOL, whereas high scores
in the symptom scale indicate higher insufficiency.”***

Fatigue Perception Assessment

Fatigue perception was evaluated with the Fatigue Severity
Scale (FSS). This is a 9-item self-report scale. Scores can
range between 9 (no fatigue) and 63 (maximum fatigue).
Patients were asked to rate their fatigue level in every state-
ment between 1 and 7 (1, strong disagreement; 7, strong
agreement). A score higher than 36 indicates the presence of
significant fatigue.”>*®

Interventions

Both groups performed aerobic exercise training on a tread-
mill for 6 weeks, 3 days a week, for 30 minutes each day at
the exercise level of 60% to 70% of the predicted maximum
heart rate. The heart rate, arterial blood pressure, and fatigue
perception were recorded before, during, and after the treat-
ment sessions. The fatigue perception level was examined
using the Modified Borg Scale. The aerobic exercise pro-
gram consisted of a warm-up period, main exercise period,
and cool-down period. The warm-up period consisted of 5
minutes of low-intensity exercise. The main exercise phase
was performed for 20 minutes at a submaximal heart rate
appropriate to the target intensity. The cool-down period
was approximately 5 to 10 minutes, with slow reduction in
the exercise intensity. The patients were monitored for 5
minutes in the recovery period.

The training intensity was increased with respect to the
individual tolerability, with a peak heart rate that corre-
sponded to 90% of the heart rate reached in the 6MWT and
a 4 to 6 rating on the modified Borg scale.

The yoga program consisted of 6-week group sessions in
Hope Lodge. Yoga classes were approximately 60 minutes
and 3 sessions per week on the same day as aerobic exercise
training. The yoga program, performed as yogasana,
included a set of asanas (physical postures that are adapted
to the abilities of cancer patients), pranayama (breathing
exercises), awareness meditation, and relaxation techniques
with imagery. The postures began with stretching tech-
niques for warm-up followed by standing, supine, and

side-lying and sitting postures. The applied asanas were the
following: side lateral bending (ardhakati chakrasana),
ardhachakrasana, side bending triangle posture (trikona-
sana), forward bending (padahastasana), bhujangasana,
salabhasana, dandasana, janusirsasana, makarasana, mat-
syasana, naukasana, side angle pose (parshvakondsana),
paschimatanasna, pavanamuktasana, savasana, ushtasana,
vajrasana, vakrasana, veerabhadrasana, tree pose sup-
ported by wall (vrikshdsana), and veerasana.”” Each pose
was held for 10 to 30 s, with resting periods between poses
lasting for 30 s to 1 minute. Asanas were followed by
breathing techniques. Then, meditation was performed in
the supine posture with closed eyes and relaxation of every
part of the body. The yoga program was supervised by a
physiotherapist with a yoga certification.

Statistical Analysis

Data were analyzed using the statistical software package
SPSS version 16.0 (SPSS Inc, Chicago, IL) and tested with
the Kolmogorov-Smirnov test for normality. The statistical
tests were 2 sided, and P < .05 was statistically significant.
The results were presented as means and standard devia-
tions and percentage. x> Analysis was used to examine the
differences in the frequencies for categorical variables.
Differences in continuous variables within and between the
groups were determined using Student’s ¢ test. Baseline and
posttraining data were compared with the paired ¢ test in
each group. Vital signs measured in every session were
compared with ANOVA analysis.

In the power analysis, the primary outcome was accepted
as differences in the 6MWT at the end of the training of
24.26 m in both groups. Finally, the power of our study was
85%, with a confidence interval of 95% and a risk for a type
1 error of 5%. The methodology used for the statistical anal-
ysis was a per-protocol approach.

Results

A total of 176 breast cancer patients, screened for eligibility,
were admitted to the oncology hospital. Among them 124
patients did not meet the inclusion criteria or refused to par-
ticipate and were excluded from the study; 52 patients who
fulfilled the inclusion criteria and agreed to participate in
the study were randomly assigned to yoga combined with
aerobic exercise (n = 24) or aerobic exercise training (n =
28). Three patients from the yoga and exercise training
group did not receive the treatment because of uncontrolled
cardiac disease and hypertension. Two patients in the same
group stopped treatment without providing any reasons. In
the aerobic exercise training group, 3 patients did not
undergo the intervention because of cardiac diseases; also,
3 patients did not attend the program because of transporta-
tion difficulties. Therefore, statistical analyses were
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Assessed for eligibility
(n=176) Not meeting inclusion criteria
(n=94):
| -Age above 60 years old (28)
v -Bilateral mastectomy (26)
Randomized -Newly diagnosed (22)
(n=52) -Metastasis (18)
Declined to participate (30)

Aerobic exercise

(n=28)

I

Aerobic exercise added to yoga

(n=24)

Uncontrolled cardiac disease (n=3)
Transporting difficulty (n=3)

Withdrawn (n=2)
Uncontrolled hypertension and cardiac disease

Surgery (n=1) (n=3)
1 l
Follow-up Follow-up
(n=21) (n=19)

Figure |. Flow diagram of the participants in the study.
Table . Baseline Participant Characteristics.
Characteristics Yoga and Aerobic Exercise (n = 19) Aerobic Exercise (n = 21) P
Age (years) 49.89 + 4.65 47.38 £7.57 .328
BMI (kg/m?) 29.16 £ 5.74 29.27 £5.92 .989
Duration of disease (years) 510+ 1.91 4.09 = 1.13 .041°
Cancer stage, n (%)

Stage | 9 (47.4) 7 (33.3) .206

Stage Il 10 (52.6) 14 (66.7)
Medical therapy n (%)

Chemotherapy 19 (100) 21 (100)

Radiotherapy 16 (84) 16 (76.2) .363

Abbreviation: BMI, body mass index.
*Significance level at P < .05; mean * standard deviation.

performed for 19 patients in the aerobic exercise and yoga
training group and 21 patients in the aerobic exercise group
(Figure 1).

The demographic characteristics (age and body mass
index), disease duration, cancer stage, and medical therapy
of patients are presented in Table 1. The baseline character-
istics of the study groups were similar (Table 1).

Functional Capacity Assessment

Participants in the yoga and aerobic exercise group had an
increase in the distance of the 6-minute walking test (Table 2,
P < .05) by 94 m—from 509.2 (40.9) m to 603 (48.8)

m—whereas it was 69 m for those in the aerobic exercise
group—from 512 (48.6) m to 581.6 (52.2) m.

After exercise training, dyspnea, fatigue, and leg fatigue
perception were significantly decreased in both groups, and the
improvement was similar in the 2 groups (Table 2, P < .05).

Peripheral Muscle Strength Assessment

Quadriceps, shoulder abductors, and hand grip muscle
strength increased significantly in both groups after training
(Table 2, P <.05). The improvement in the shoulder abduc-
tors and hand grip muscle strength were consistently higher
in the yoga and aerobic exercise group (Table 2, P <.05).
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Table 2. Comparison of the Peripheral Muscle Strength and Functional Capacity in Both Groups.
Yoga and Aerobic Exercise Group (n = 19) Aerobic Exercise Group (n = 21)
Variables Baseline After Training A Baseline After Training A
Peripheral muscle strength
Knee extension (N) 158.38 + 41.68 179.05 + 44.40° 20.66 + 1629 159.17 +41.70 171.38 + 42.4|* 18.20 £ 17.05
Hand grip (N) 106.00 + 2556  124.15 + 36.54° 18.15 + 8.23 11298 + 4291 127.50 + 43.89* 14.52 + 21.67°
Shoulder abduction (N) 85.79 +21.16 100.69 + 2446 14.90 + 8.23 83.37 £23.02 90.58 + 21.26° 721 £9.71°
Functional capacity (6MWT)
6MWT distance (m) 509.16 + 40.97 603.01 + 48.82° 93.85+29.56 511.99 +48.62 581.59+52.17° 69.60 + 17.22°
6MWT (%) 93.38 £ 8.86 110.48 £ 9.06* 17.09 £ 5.01 9245+ 10.85 105.04 + 11.84° 12.58 + 3.08°
Heart rate (%) 78.16 £ 442 7026 £6.12° =790 £ 4.92 74.63 £ 5.59 69.61 £ 5.99* -5.01 £ 4.6l
Borg-dyspnea 2.39 + 1.50 0.66 +082° -1.74+1.29 2,62 +2.08 1.00 + I.17° -1.62 £ 1.44
Borg-fatigue 347 £ 1.26 0.79 + 0.65° -2.68 + |41 3.38+1.89 1.55 + 1.09° -1.83 £ 1.57
Borg-quadriceps fatigue 237 £ 1.57 0.37 £ 0.68° —2.00 + 1.45 231 +£2.40 0.74 + 1.00° —-1.57 £ 2.41
Abbreviation: 6MWT, 6-Minute Walk Test.
*Significant difference before and after treatment in each group.
*Significant difference between the groups.
Table 3. Comparison of the Differences in the Psychosocial Parameters and QOL in the Groups.
Yoga and Aerobic Exercise Group (n = 19) Aerobic Exercise Group (n = 21)
Variables Baseline After Training A Baseline After Training A
EORTC QOL-C30
Global QOL 45.17 £ 13.97  69.29 + 14.44° 24.12 £9.97 50.00 £+ 18.81 66.26 + 17.96* 16.26 + 12.21°
Functional scales
Physical functioning 63.85+ 1576 8807 * 9.83° 2421 + 16.20 62.85+ 1856  80.95+ 18.77° 18.09 £ 8.97
Cognitive functioning 59.64 + 2441  73.68 + 22.44° 14.03 £ 11.47 68.25 + 8225 81.74 +21.66° 13.49 £ 17.10
Emotional functioning ~ 69.29 £ 17.57  92.98 £ 9.32° 23.68 £ 16.25 78.57 £ 19.82  86.90 + 13.83% 8.33 +874°
Social functioning 63.15+2520 89.47 + 1491° 26.31 £22.40 65.87 £2498  76.19 + 2].45° 10.31 £9.82°
Role functioning 8157+ 1560 9473+ 11.18 13.15+11.88 90.47 £ 13.51 93.65 £ 13.41 3.17 + 15.47°
Symptom scales
Fatigue 5497 £2044 1520+ 11.83* —-39.76 £22.45 58.73 £ 1830 2539+ 1896 -33.33 +13.60
Pain 4649 +21.20 1578+ 15.18 -30.70 + 15.96 40.47 + 18.68 19.84 + 1454° -20.63 + 15.77
Dyspnea 2631 £23.77 8.77 £ 18.73* —17.54 £20.39 19.04 £ 22.03 476 £ 11,95 -1420+19.92
Insomnia 6140 +£2549 2280 +£2497° -38.59 + 27.80 5238+ 24.88  38.09 + 28.45° —14.28 + 16.90°
Constipation 28.07 + 25.49 1.75 + 7.64° -26.31 £23.77 26.98 £ 24.99 17.46 £ 20.05° -9.52 + [5.43°
FSS 50.58 + 6.75 35.74 £ 5.99° -14.84 £ 4.86 47.00 £ 7.43 40.14 + 7.58* -6.85 + 4.30°

Abbreviations: EORTC QOL-C30, The European Organisation for Research and Treatment of Cancer Quality of Life C30; FSS, Fatigue Severity Scale.
“Significant difference before and after the treatment in each group.
*Significant difference between the groups.

Quality of Life Assessment

QOL was assessed with EORTC QOL-C30. Comparison
with the EORTC QOL-C30 QOL subscale of the general
well-being and functional scores, overall well-being, physi-
cal function, role function, emotional, cognitive, and social

When comparing the EORTC QOL-C30 QOL subscales
with the symptom scores, significant improvements were

functioning was obviously improved in the yoga and aerobic

exercise group after training (Table 3, P < .05). Differences
in the overall well-being, role function, emotional, and social
functioning were statistically significant compared with the
aerobic exercise group (Table 3, P <.05).

Fatigue Perception Assessment

found in the fatigue, pain, dyspnea, insomnia, and constipa-
tion scores (Table 3, P <.05). Sleep and constipation scores
were significantly improved in the yoga and aerobic exer-
cise group (Table 3, P <.05).

A statistically significant decrease was found in the FSS

score in the yoga and aerobic exercise groups compared
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with the group that underwent aerobic exercise alone
(Table 3, P <.05).

Discussion

This randomized controlled trial demonstrates that yoga
combined with aerobic exercise training is more beneficial
than aerobic exercise intervention alone in patients with
breast cancer. Although both groups showed improvement
in the functional exercise capacity, peripheral muscle
strength, QOL, and fatigue perception, the yoga and aerobic
exercise group had significantly greater improvement in the
functional exercise capacity, peripheral muscle strength,
QOL, and fatigue perception. All participants stated that
they were less tired in their daily activities and during work
in addition to their increased capacity in performing various
household chores.

When planning exercise programs, exercise tests applied
in accordance with the person’s functional capacity are espe-
cially important for prescribing individual programs.”** In
our study, GOMWT was used as a functional capacity assess-
ment that is commonly chosen in clinical trials.*® Although
both groups had marked improvement in the 6MWT after
training, the effect of yoga and aerobic exercise (93.85 +
29.55 m) was higher than the effect of acrobic exercise alone
(69.59 + 17.22 m). Studies investigating the effects of acro-
bic exercise training and yoga together for improving func-
tional capacity in breast cancer are lacking. Campbell et al*'
observed an increase in the average 60 m in 12 MWT after
12 weekly group exercise programs. Additionally, a study
investigating the 7-week Hatha yoga program showed an
improvement in the walk distance and reduced resting heart
rate.’> To conclude, yoga may be an effective intervention
for increasing the functional capacity, especially when per-
formed together with aerobic exercise programs.

After training, a similar decrease was observed in dys-
pnea, fatigue, and leg fatigue perception in both groups.
Possibly, this decrease was based on the effects of aerobic
training. Future studies are required to study the effects of
yoga intervention alone.

According to the peripheral muscle strength test, quadri-
ceps, shoulder abductor, muscle strength, and hand grip
strength were significantly increased after the treatment in
both groups. Shoulder abductor and hand grip muscle
strength were higher in the yoga combined with aerobic
exercise intervention. This result most likely originates
from the yoga program, including upper-extremity activi-
ties as well as aerobic exercise training. In the recent studies
on breast cancer, hand grip strength assessments were also
performed.”'** Harrington et al*' demonstrated that upper-
limb function was impaired after breast cancer—related sur-
gery and reported that the normal shoulder joint movement
and function should also be assessed. Aerobic exercise
training causes an increase in the muscle myoglobin

content, volume, and size of mitochondria***’; therefore,

skeletal muscle strength and endurance can be increased.”
To the best of our knowledge, this is the first study that
shows the effects of yoga and aerobic exercise training on
peripheral muscle strengthening.

Many studies on breast cancer patients have investigated
the effects of exercise training on QOL.***” In our study, we
used the cancer-specific EORTC QOL-C30. The EORTC
QOL-C30 QOL subscale for general well-being and func-
tional scores on general well-being, physical function, and
emotional and social functioning were significantly improved
in both groups. A total of 729 early-stage breast cancer survi-
vors were recommended to perform physical activity to
improve QOL in the energy levels, social functioning, emo-
tional role, and overall well-being.®® There was greater
improvement in general well-being, role, and social and emo-
tional function in the yoga combined with aerobic exercise
intervention. Yoga has positive effects on the emotional state
by providing social sharing and contributing to the spiritual
development. Studies have reported that yoga programs for
breast cancer patients are associated with better coping skills,
overall well-being, and spiritual development after chemo-
therapy, radiotherapy, and systemic treatment.***!

The EORTC QOL-C30 QOL symptom subscale scores
showed significant decreases in the fatigue, pain, sleep dis-
turbance, dyspnea, and constipation parameters in both
groups. Sleep disorders and constipation scores were sig-
nificantly better in the yoga and aerobic exercise group.

In our study, the fatigue levels of patients were evaluated
using the FSS. The baseline FSS scores of all participants
were greater than 36 in our study, showing that our patients
have severe fatigue. The FSS scores were reduced an average
of 15 points in the yoga and aerobic exercise group, whereas
the aerobic exercise group decreased an average of 7 points.
The reduction in the fatigue perception may be a result of the
improvement in the emotional state and heightened sense of
confidence and increased motivation in the yoga group.

There are several limitations in the present study. We did
not include a group that practiced yoga alone, and we could
thus not report the effects of yoga alone. The exercise train-
ing period was 6 weeks. Longer exercise intervention is
needed to determine the effects on other outcomes. The
power analysis was performed post hoc according to the
primary outcome (6MWT) but revealed that the study had
sufficient power (85%) to support our conclusions. Areas
for future research include appropriate levels of intensity
for exercise training and the application of the program dur-
ing cancer treatment and with patients undergoing bilateral
mastectomy.

Conclusion

According to the data in the study, aerobic exercise training
and yoga improved the functional capacity and QOL of
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breast cancer patients. Aerobic exercise programs can be
supported by body-mind techniques, such as yoga, in the
rehabilitation of cancer patients to improve their functional
recovery and psychosocial wellness. These findings are
important in oncological rehabilitation to create awareness
within the interdisciplinary team. The outcome of this study
could also be very important from the point of view of func-
tional capacity improvement, which can be effectively uti-
lized in cancer prevention.

The results of this study indicate that participation in
physical activity with interventions such as aerobic exercise
training and yoga in breast cancer patients is an effective
method for sustaining functional capacity and QOL. Finally,
mind-body approaches should also be considered in addi-
tion to aerobic training in physiotherapy and the rehabilita-
tion of the patients who survive breast cancer.
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