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The efficiency of a mixed exercise
program on quality of life and fatigue
levels in patients with breast cancer

Elif Kése'™ @, Mensure Aydin? @, Osman Kdse® @,
Maksut Gorkem Aksu* @, Gilsah Sekban®

SUMMARY

OBJECTIVE: Exercise is a nonpharmacological supportive therapy which has been specifically identified to reduce postoperative
complications or adverse events of cancer or treatments. Although there are few studies combining resistance and aerobic exercise in
cancer survivors, exercise programs are very rare in different places in the literature. This study aims to investigate the effects of mixed-
type exercise in different venues on weight, body mass index, fatigue, and quality of life in cancer survivors.

METHODS: This is a descriptive, intervention study. Participants were included in the study, and the exercise process was between January
and November 2019. The exercise group consisted of 32 patients who had just completed their breast cancer treatment and did not have
distant metastases, and they applied a mixed exercise program including resistance at home and aerobic exercise in the fitness center for
12 weeks. The patients with breast cancer in the control group (30 patients) did not receive any exercise program.

RESULTS: Subjective feelings of fatigue and decrease in concentration, motivation, and physical activity significantly decreased after
exercise (p<0.001, p<0.001, p=0.006, p=0.008, and p<0.001, respectively) in the study group. The results also showed that physical
health, general health status, and emotional and social health status significantly increased with the exercise program (p<0.001, p<0.001,
p=0.004, and p=0.003, respectively).

CONCLUSION: Our results show that a mixed (fitness center and home) 12-week exercise program provides an improvement in general
health and reduces the side effects of the treatments and fatigue in patients with breast cancer. For a good prognostic process after

medical treatment, exercise can be recommended in every accessible area.
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INTRODUCTION

According to the 2020 global cancer burden study prepared by
the International Agency for Research on Cancer, there were
19.3 million new cancer cases, and approximately 10.0 mil-
lion deaths worldwide were due to cancer. The incidence of
breast cancer in women exceeded the most frequently diagnosed

lung cancer, with a prevalence of 2.3 million (11.7%) newly
diagnosed breast cancer appears at the top, followed by lung
(11.4%), colorectal (10.0%), prostate (7.3%), and stomach
(5.6%) cancers'.

Fatigue experienced by patients with cancer can be caused
by cancer or its related treatment processes®. This intense fatigue
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causes patients with cancer to have difficulty in performing
simple daily life activities and to decrease their ability to par-
ticipate in regular exercise programs, thus causing deterioration
in their general health, social interaction, and health-related
quality of life (QoL)?.

Fatigue during the cancer treatment process is defined as a
clinical problem that is not related to exercise. It does not pass
with rest and might even get worse®.

Maintenance of metabolic hemostasis of the organism is
possible by keeping ATP levels constant in both skeletal and
cardiac muscles by continuous synthesis and degradation
through anaerobic and aerobic metabolisms. With exercise,
not only skeletal muscle but also all other organs are modu-
lated. It has therapeutic effects on conditions such as autoim-
mune and neurodegenerative diseases, and cancer with multi-
ple molecular events and adaptations, as well as increasing the
power of oxygen use with exercise, increased attenuation cor-
rected perfusion, changes in muscles, and functional capacity
and performance®®.

Itleads to an increase in the QoL and improvement of health®

However, in recent studies, exercise has been recommended
as a part of an applicable, standard care to reduce cancer-re-
lated fatigue, improving physical and psychological prob-
lems, and increasing QoL’. Exercise is a nonpharmacologi-
cal supportive therapy which has been specifically described
to reduce postoperative complications or adverse effects of
treatments and cancer®.

Aerobic and resistance exercises immediately after treatment
improve muscle strength, body composition, aerobic capacity,
and QoL and reduce fatigue’. Recent scientific studies recom-
mend exercise programs that include both resistance and aer-
obic exercises for patients with breast cancer'’.

This study aims to investigate the effects of a 12-week
mixed exercise program, including resistance at home and aer-
obic exercise in the fitness center, on weight, body mass index
(BMI), fatigue, and QoL in patients who had previously been
treated for breast cancer.

METHODS

Subjects
Sixty-two women are included with convenience sampling vol-
untarily. The power of the study was found to be 0.87 in the
post hoc power analysis. Participants were included in the study,
and the exercise process was between January and November
2019. The study group (32/62 women) had completed breast
cancer treatments (e.g., surgery, chemotherapy, and radiother-
apy) without any other organ metastasis and had started routine

controls (age, 52.37%5.38; height [m], 1.5910.08; weight [kg],
63.9315.36; BMI, 29.44+10.46). The control group con-
sisted of remaining 30 women who did not participate in the
exercise program (age, 52.616.15; height, 1.5840.07; weight,
64.0315.29; BMI, 28.85+12.12).

Inclusion criteria for the study were volunteer patients over
18 years of age, literate, not doing regular exercise in the past
three years, never developing metastases, and having completed
routine treatment.

Exclusion criteria were those who developed metastases and
those who exercised regularly were not included in the study.

In the process of inclusion in the study group, care was
taken that the breast cancer treatment process was completed
and that there was no metastasis. There may be differences in
the QoL during different treatment processes in individuals,
but the completion of the treatment process was considered
the main starting point of the study.

Two exercise programs were applied.

Aerobic exercises
Aerobic exercises were performed three days a week for 50 min
under the supervision of a sports specialist in a fitness center
with permission for the training program. One-on-one inter-
views were conducted to motivate patients. The acrobic exercise
program included 10 min of warmup, 30 min of walking and
cycling, and 10 min of cool-down exercises and the program

was performed three days/week.

Resistance exercises

In accordance with the movements in the “exercise for
oncology patients” booklet given to each patient by the
researcher, the patients were asked to perform exercise at
home for 1 h every day with an exercise mat, Pilates ball,
and elastic band. Notably, 10 min of warmup (e.g., neck,
trunk, and leg movements); 40 min of elastic band, ball, hip,
and stretching movements; and 10 min of cooling activities
were performed in the resistance exercises. The directions in
the booklet were taught by a sports expert, who is a Pilates
instructor, having the participants in the program perform
them. While doing resistance exercises, the participants were
warned to perform the activities that they can do comfort-
ably among the movements in the booklet and to stop the
movement if they feel pain.

The control group consists of individuals whose breast
cancer treatments (e.g., surgery, chemotherapy, radiotherapy)
have been completed and whose routine controls have begun
but who did not perform any exercise. The control group was
generally recommended to exercise within the scope of health
promotion, but they were not followed up during the research
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process. After the research, facilities and necessary sports mate-
rials were provided for the sports center for the control group.

Before starting the study, the required permissions were
obtained from the “XXX University Faculty of Medicine Ethics
Committee.” Information about the study was given to par-
ticipants, and consent forms were obtained for voluntary par-
ticipation in the program. An expert oncologist determined
the selection of the patients and their suitability for exercise.
A WhatsApp group was created for communication, motiva-
tion, and follow-up purposes with the study group, and their
daily programs were monitored.

Data collection materials
EORTC-QLQ-C30 includes 30 questions and three subtitles:
general well-being, functional difficulties, and symptom control.
The higher the score, the better the QoL in the general health
status and function scales. In the symptom scales, the higher
the score, the worse the QoL. Functional scales includes phys-
ical, role, cognitive, emotional, and social functions. On the
symptom scales, weakness, pain, and nausea/vomiting are eval-
uated. In addition, dyspnea, insomnia, loss of appetite, consti-
pation, diarrhea, and financial difficulties are measured with
one question each'!. Content validity and reliability study of
the scale was conducted in our country, Cronbach’s alpha coef-
ficient was 0:=0.9014'%.

CIS (Checklist Individual Strength or CIS) Questionnaire
was used to measure the general fatigue level of individuals.
It was developed by Vercoulen et al. and adapted to Turkish by
Ergin and is the most widely used survey worldwide to evalu-
ate chronic fatigue'>'.

As a result of the reliability analyses of the CIS-T ques-
tionnaire, the Cronbach’s alpha coefficient was 0=0.87.
According to this scale, fatigue is evaluated from four aspects:
subjection perception of fatigue, decrease in concentration,
decrease in motivation, and decrease in physical activity.
The questionnaire consists of 20 statements that measure the
exhaustion of the last two weeks, and a seven-point scale is
used for the answers.

Data collection method
It was obtained through face-to-face interviews with people who
met the appropriate criteria, who wanted to be included in the
study, for about a year. Participation in the exercise group was
voluntary. Data were collected in the same way for the second
time with the same people 12 weeks after the first interview.

Statistical analysis
Data analysis was performed using SPSS 21.0 software (IBM
Corporation, Armonk, NY, USA). Whether the distributions
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of CIS and EORTC QLQ-30 scores were normal or not nor-
mal were determined visually (by histograms and probabil-
ity plots) and by analytical methods (Shapiro—Wilk tests).
Descriptive analyses were presented using medians and first
and third percentiles for the non-normally distributed vari-
ables. Categorical variables are specified as numbers and
percentages. Mann—Whitney U test was used to analyze the
data. Dependent variables were presented using the Wilcoxon
test. The significance level for all of the statistical tests was
set at p<0.05.

RESULTS

In this study; after 12 weeks of aerobic exercise and home-based
resistance exercises, the weight, which was 63.93+5.36, became
62.37%5.60, and the BMI, which was 29.44410.46, reduced
to 28.67£10.29. In the control group, the weight within the
same period changed over time from 64.03+5.29-66.23+6.26;
BMI changed from 28.85+12.12-29.2619.41.

The subjective perception of fatigue and decline in con-
centration, motivation, and physical activity decreased sta-
tistically significantly after exercise (p<0.001, p=0.001,
p<0.001, and p<0.001, respectively, Table 1). The decrease
in the scores of the scale subdimensions in the study group
showed a more significant decrease than the control group.
When the difference between the pre—post exercise scores
in the study group and pre-post scores of the control group
were compared, it was found that, except for the decrease in
concentration, the difference in the subjective perception of
fatigue and decline in concentration, motivation, and physical
activity was statistically and significantly higher in the study
group (p<0.001, p=0.227, p=0.042, p=0.035, and p=0.002,
respectively, Table 1).

When the postexercise values of the study group and the
control group were compared, it was found that the scores of
the study group for the subjective fatigue and decrease in con-
centration, motivation, and physical activity were statistically
significantly lower than the control group scores (p<0.001,
p<0.001, p=0.006, and p=0.008, respectively, Table 2).

An improvement in general health status with exercise; a
statistically significant increase in the physical, role, emotional,
and social dimensions in the functional health status subdi-
mension (p<0.001, p=0.013, p<0.001, and p<0.001, respec-
tively); and a statistically significant decrease in fatigue, pain,
insomnia, and financial support (p<0.001, p<9.991, p=0.014,
and p=0.004, respectively, Table 3) were found.

In Table 3, comparing the study group and the control
group, it was found that general health status and physical, role,
emotional, and social functions were higher and statistically
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Table 1. Relationship of exercise and fatigue level in the intervention and control groups.

. Difference
Intervention group Control group of scale
Median (Q1-Q3) Median (Q1-Q3) S
Pre-exercise Postexercise First score Second score
L . 34.50 14.00 38.50 32.0
Subjective fatigue | g 00, 47 75y | (8.25-15.50) | <0901 | (35.00-42.00) | (30.00-34.00) | <0-001 | <0.001
. 20.00 10.50 21.50 19.00
Sellesiuauen (13.25-25.00) | (6.00-20.00) | %9°" | (19.00-24.00) | (17.75-21.00) | 0092 | 0227
oL 14.00 5.50 13.50 10.00
MIOBEe 9.50-18.00) | (4.00-11.00) | <®9%" | (11.00-17.00) | (8.00-12.00) | 000 B
) . 12.50 3.50 13.00 9.00
Physical activity | ¢ 30,1675y | (3.00-5.00) | <%9%" | (11.00-15.00) | (8.00-11.00) | <0-001 | 0035
86.00 38.00 86.50 69.50
fotal (58.75-103.50) | (26.00-59.75) | <091 | (78.00-93.50) | (64.75-75.50) | <0-001 |  0-002
*Comparison of first and second measurement differences between control and study groups.
Table 2. Comparison of group measurements and control group CIS scores after exercise.
The exercise group Median (Q1-Q3) The control group Median (Q1-Q3) p-value
Subjective fatigue 14.00 (8.25-15.50) 32.0 (30.00-34.00) <0.001*
Concentration 10.50 (6.00-20.00) 19.00 (17.75-21.00) <0.001*
Motivation 5.50 (4.00-11.00) 10.00 (8.00-12.00) 0.006*
Physical activity 3.50 (3.00-5.00) 9.00 (8.00-11.00) 0.008*
Total 38.00 (26.00-59.75) 69.50 (64.75-75.50) <0.001*

*Mann-Whitney U test; CIS: checklist individual strength.

significant (p<0.001, p<0.001, p=0.028, p=0.004, and p=0.003,
respectively, Table 3).

DISCUSSION

In this study, in which the effects of aerobic and home-based
resistance exercises on BMI, fatigue, and QoL were examined
in patients with breast cancer whose treatment was completed,
it was found that training had positive effects. While BMI
decreased in the exercising group in the study, Wilson et al.”
showed that exercise reduced the BMI, body weight, and fat ratio
of women with breast cancer. Statistically significant decreases
were observed in BMI over time in studies in which exercise
program was applied for 12 and 21 weeks®".

A controlled, medium- to high-intensity, combined resis-
tance, and aerobic exercise program is the most effective pro-
gram for patients with breast cancer undergoing adjuvant che-
motherapy. In a study investigating the impact of a personalized
exercise intervention on body composition in patients with
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breast cancer undergoing treatment, significant differences were
observed between exercising and not exercising groups®. In a
study conducted on 54 people diagnosed with breast cancer,
the EORTC scale applied three times a week after nine months
of exercise showed a statistically significant positive change in
all variables of general and functional health status. There was
also an improvement in pain and fatigue in the exercise group
compared with the control group'®.

In a study where home-based and aerobic exercise groups
were compared with the nonexercising group, muscle strength
and fatigue achieved better results in the exercising group.

1.'7 showed that aerobic exercises are more effective

Kessels et a
than combined aerobic and resistance exercises in cancer-re-
lated fatigue. In a study where training was applied to women
who had received breast cancer treatment, it was found that
fatigue and depressive symptoms decreased'®.

A 6-week home-based mixed aerobic and resistance exer-
cise program increased physical activity level in colorectal

cancer survivors'. In the study, which included 40 people
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Table 3. Relationship between exercise and quality of life in the intervention group.

European Organization _ _ Control group 2 Difference
for the Research Before exercise After exercise score of scale
and Treatment of scores?
Cancer, Qua'lity of Life Median Median Median
Questionnaire -30 (Q1-Q3) (Q1-Q3) (Q1-Q3)
50.00 83.33 54.17
Global health status (25.00-58.33) (83.33-91.67) <0.001 (50.00-66.67) <0.001
Fonksiyonel
. 60.00 86.67 73.33
sl (46.67-80.00) | (80.00-93.33) <0I001 (66.67-80.00) <0007
75.00 83.33 66.67
Role (37.50-100.00) | (66.67-100.00) e (66.67-83.33) gL
N 83.33 83.33 75.00
Legmie (66.67-100.00) | (66.67—-100.00) L (66.67-87.50) 0592
. 75.00 100.00 75.00
Emotional (41.67-89.58) | (54.17-100.00) | <0-00 (62.50-83.33) 0.004
. 66.67 100.00 83.33
Social (33.33-83.33) (83.33-100.00) <0001 (66.67—100.00) oone
Symptoms
. 55.56 33.33 33.33
Feie 36.11-77.78 22.22-5556 <0001 33.33-47.22 0077
16.67 0 16.67
Nausea 0-29.17 0-16.67 0-100 0-33.33 0.018
. 50.00 33.33 33.33
PEi 16.67-83.33 16.67-50.00 01001 16.67-50.00 0452
0 0 3333
DiEpmeE 0-33.33 0-33.33 s 0-33.33 228
. 33.33 33.33 3333
JAEeTA 8.33-66.67 0-66.67 s 0-41.67 btz
. 0 0 33.33
Appetite loss 0-33.33 0-33.33 0.281 0-33 33 0.033
o 0 0 16.67
Constipation 0-33.33 0-25.00 0.135 0-3333 0.038
. 0 0 0
Diarrhea 0-33.33 0 0.166 0-33.33 0.055
- 3333 0 3333
Financial impact 0-66.67 0-33.33 0.004 0-33 33 0.123

*Wilcoxon test; Q: quartile; **Mann-Whitney U test. 2Comparison of measurements of the study group after exercise and European Organization for

the Research and Treatment of Cancer, Quality of Life Questionnaire scale scores of the control group.

who exercised at home and in the fitness room for 10 weeks
after cancer treatment, there was an improvement in physical
function and body composition®. It is stated in the literature
that cancer survivors mostly prefer physical exercise programs
at home. The flexibility of the schedule at home in terms of
time planning is beneficial for exercise and for individuals to
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and allowed social interaction?.

organize their own work?'. The fact that there were exercises
in the fitness room in addition to home exercise in the study
eliminated the possible limitations of only home exercises.
While going to the fitness center provided motivation with

one-to-one interaction, it contributed to supervised exercise
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CONCLUSIONS

It has been determined that for the women who have completed
breast cancer treatment, the 12-week planned exercise program
causes a decrease in BMI, an improvement in QoL, a reduction
in decreased motivation, lack of concentration and fatigue, an
increase in QoL, and a decrease in symptoms of insomnia and
pain that may occur with the treatment.

Opverall, these results hold promise for the benefit of mixed
exercise to improve QoL and physical functioning in breast
cancer survivors.

In interventions for cancer survivors, it is recommended

to develop a standard exercise program to be applied at home

and in different places, in terms of causing easy adaptation and
increasing the QoL of the patients.
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