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ABSTRACT

Background: Breast cancer is a prevalent disease that requires intense and prolonged treatments. Because of improved
detection and treatment options, the mortality rate from breast cancer has decreased, greatly increasing the number of
survivors who are living with the disease and its side effects. Fatigue is one of the most common debilitating symptoms
experienced by patients with cancer. It is a persistent feeling of exhaustion and decreased physical and mental capacity
unrelieved by rest or sleep. The purpose of current study was to evaluate the effect of high intensity physical training
exercise program in improving breast cancer related fatigue.

Methods: Forty six patients suffering from breast cancer related fatigue, were randomly divided into two groups of
equal number. Exercise group (E); received high intensity physical training program while Control group (C) received
usual medical care and kept their habitual activity. The intensity of fatigue and quality of life score were measured at the
beginning and after eight weeks of treatment.

Results: Results of the study showed that there was significant reduction of fatigue after eight weeks in exercise (E)
group more than control group with the percentage of improvement was 53%, 2% respectively. As regard to QOL mea-
surements, there was significant increase of QOL score after treatment in exercise (E) group more than control group
with the percentage of improvement was 43%, 3% respectively.

Conclusion: High intensity physical exercise program may have beneficial effects in reduction of fatigue intensity and
thereby improving quality of life in breast cancer patient.

Keywords: Breast cancer related fatigue, Exercise, Revised Piper Fatigue Scale, Functional Assessment of Cancer Ther-
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INTRODUCTION

Breast cancer is the second-leading cause of cancer-relat-
ed deaths among women aged less than 50 years. Breast
cancer is an economic burden, with its cost of illness be-
ing comprised of direct cost, morbidity cost, and mortality
cost. Over extended periods, cancer expenditures are in-
creasing at a similar rate to overall health costs [1].

Cancer and its treatment result in behavioral symptom
distress, and one of the most pervasive and distressing
symptoms is fatigue [2]. Cancer-related fatigue (CRF) can
be defined as a “persistent, subjective sense of tiredness re-
lated to cancer and cancer treatment that interferes with
usual functioning” [3]. CRF is more intense than typical
fatigue and may be due to the disease itself and/or cancer
treatment [4].

Fatigue is one of the most common and debilitating symp-
toms experienced by patients with cancer. CRF is char-
acterized by feelings of tiredness, weakness, and lack of
energy, and is distinct from the “normal” drowsiness expe-
rienced by healthy individuals in that it is not relieved by
rest or sleep. It occurs both as a consequence of the cancer
itself and as a side effect of cancer treatment such as che-
motherapy, radiotherapy, although the precise underlying
pathophysiology is largely unknown [5] [6].

CRF may be an early symptom of malignant disease and is
reported by as many as 40% of patients at diagnosis. Vir-
tually all patients expect fatigue from cancer therapy. It is
known that fatigue is the commonest side-effect of chemo-
therapy and radiotherapy: it has been shown that 65-100%
of patients undergoing radiotherapy [7-9] and up to 82-
96% of those receiving chemotherapy [10-11] suffer from
fatigue during their treatment. Deconditioning due to fur-
ther reduction of physical activity in cancer patients might
even further affect feelings of fatigue [12].

Frequently, the fatigue causes patients to avoid strenuous
activities. This reduced level of activity results in a para-
doxical relationship, however. Inactivity leads to fatigue in
and of its self, while the fatigue leads to inactivity [13]. The
fatigue may also lead to cognitive dysfunction and post-ex-
ertional malaise that further exacerbate the decreased
quality of life feelings[14].CRF is associated with consid-
erable psychological distress and can impose a significant
financial burden by limiting a patient’s ability to work[15].

An important goal for cancer patients is to improve the
quality of life (QOL) by maximizing functions affected by
the disease and its therapy. Research has provided prelim-
inary evidence for the safety, feasibility, and efficacy of ex-
ercise training in breast cancer survivors[16]. Researchers
say that a combination of supervised strength and aerobic
training not only reduces fatigue, but helps patients ac-
tually increase muscle fitness during the first 18 weeks of
treatment however there were no guidelines about which
exercises more suitable to cancer patient regarding exercis-
es intensity and duration.

SUBJECTS AND METHODS
Subjects

This study was conducted at National Cancer Institute, Egypt
between July 2013 and June 2015. Fifty two female patients
suffering from fatigue resulting from cancer and its treat-
ment such as chemotherapy or radiotherapy were enrolled
in the study. Inclusion criteria were age of the patients ranged
from 35-65, patients scheduled for chemotherapy, patients
are also scheduled for radiotherapy, only subjects in good
physical condition without anemia or cardiovascular, pul-
monary, thromboembolic complications, or other important
comorbidities, were included. The exclusion criteria were
non consenting patients, Bed ridden patients, patient with
bone malignancies, patients with central nervous system
malignancies, patients with co-morbidities where exercise is
contraindicated such as acute or chronic bone, joint, or mus-
cular abnormalities. Forty six patients were met inclusion
criteria and randomized into two groups of equal number
Exercise group (E), and a control group (C). Concealed ran-
domization was achieved using a computer-generated ran-
dom list.

Measurement procedures

Validated questionnaires were used; Primary outcome: fa-
tigue (Revised Piper Fatigue Scale). Secondary outcome:
quality of life (The Functional Assessment of Cancer Thera-
py-Breast (FACT-B). Measurements were done at the begin-
ning and the end of study period.

Primary outcomes: Revised Piper Fatigue Scale [17-19]

Revised Piper Fatigue Scale (PFS-R) is a valid and reliable
multidimensional scale that routinely used by medical re-
searchers to scientifically measure fatigue levels in patients
during clinical studies. 22-question scale is divided into four
different subscales, involves ranking each item on a scale of
0-10, where higher scores indicate greater fatigue. The four
subscales arebehavioral/severity, sensory, cognitive/mood,
and affective meaning. These 22 items are used to calculate
the four sub-scale/dimensional scores and the total fatigue
scores. Five additional items (# 1 and # 24-27) are not used
to calculate subscale or total fatigue scores but are recom-
mended to be kept on the scale as these items furnish rich,
qualitative data. To score the PFS, the items contained on
each specific subscale were added together and divided by
the number of items on that subscale. This gave a subscale
score that remains on the same “0” to “10” numeric scale.
To calculate the total fatigue score, add the 22- item scores
together and divide by 22 in order to keep the score on the
same numeric “0” to “10” scale. Severity codes: 0 None, 1-3
Mild, 4-6 Moderate, 7-10 Severe.

Secondary outcomes:
The Functional Assessment of Cancer Therapy-Breast
(FACT-B) [20-22]

QOL is essential in understanding the long-term impact of
breast cancer diagnosis and treatments. Measuring quality of
life in breast cancer patients has been the focus of clinical
practice and research in recent decades and is of importance
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in assessing treatment outcomes. The FACT-B is widely used
in international clinical trials and health services research. a
43-item self-report instrument designed to measure multi-
dimensional quality of life (QL) in patients with breast can-
cer. FACT-B Total scores can range from 0-144 with the
higher the score indicating thegreater the overall quality of
life. The FACT-B consists of the FACT-General (FACT-G)
plus the Breast Cancer Subscale (BCS), which complements
the general scale with items specific to QL in breast cancer.
The general FACT (FACT-G) is multidimensionalconsisting
of subscales assessing physical, emotional, social, functional
well-being, and relationship with doctor. The FACT-B is ap-
propriate for use in oncology clinical trials, as well as in clin-
ical practice. It demonstrates ease of administration, brevity,
reliability, validity, and sensitivity to change.

Treatment procedures [23-25]

Patients in Exercise group (E) received high-intensity
physical training session lasting 90 minutes, three times
per week for 8 weeks. The high-intensity exercise program
session involved resistance training on machines, such as
leg and chest presses, and cardiovascular training on a sta-
tionary exercise bike. The session consisted of 30 minutes
of warm-up exercises, 45 minutes of resistance training,
and 15 minutes of cardiovascular training. The warm-
up consisted of dynamic exercises with the large muscle
groups, along with balance and coordination training and
had an estimated average intensity of 9 METs (4.5 MET
hours per training session)., six machines were used for
resistance training: a leg press, a chest press, a pull down,
an abdominal crunch, a lower back, and a knee extension.
The one repetition maximum test was used to measure the
weight a patient could lift once on any specific machine.

The aim of the resistance training component was to ac-
complish three continuous series of five to eight repetitions
at 70-100% of the one repetition maximum test. Resistance
training was estimated to have an intensity of 5.5 METs (4
MET hours per training session). Cardiovascular training
involved interval training on stationary bicycles with a
workload of 70-250 W, equivalent to 85-95% of each par-
ticipant’s maximum heart rate. This training was estimat-
ed to have an intensity of 15 METs (3.75 MET hours per
training session). Practical and safety guidelines include;
patients were advised to wear proper clothing, to work
within recommended exercise level, and did not work to
exhaustion, to stop training if they feel any pain or abnor-
mal sensation, to keep diaries in order to register their ac-
tivities daily and any notes. Patients assigned to the control
group (C) received conventional medical care. They were
asked to maintain their habitual physical activity pattern.

STATISTICAL ANALYSIS

Continuous variables were presented as mean and stan-
dard deviation while categorical variables were described
by frequency and percentage. Paired T-test was used to test
the differences in outcome measures within group while
independent t —test was used to compare the effect between
both groups for parametric statistics while Manwhitnety

used to compare the effect between both groups for non-
parametric statistics. Differences were assumed significant
at p value <0.05. Statistical analysis were performed using
statistical package for the Social Sciences (SPSS) version
20.0.

RESULTS

Out of 52 patients, 46 patients were met the inclusion cri-
teria and were classified randomly into 2 groups of equal
number. Exercise Group (E) received high intensity phys-
ical training program and Control Group received only
usual medical care. All 46 patients complete treatment
procedures and analysis. Table (1) showed demographic
and clinical characteristics at baseline of treatment. The
two groups were comparable in respect to age (p = 0.587),
Education level (p = 0.512), cancer stage (p = 0.743), type
of cancer treatment (p = 0.936), employment (p = 0.365),
marital status (p = 0.205), baseline fatigue level (p = 0.092),
baseline quality of life (p = 0.502), there were no significant
differences as p value > 0.05.

Table 1: Demographic and clinical characteristics of pa-

tients at baseline of treatment
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Exercise Control
Variable group group P value
(N. 23) (N.23)
Age (years) 49.8219.9 48.318.9 0.587*
Education level
: :D'Ir'ltri;arte 8 (34.8%) 6 (26.1%)
Lo dyar 8 (34.8%) 9 (39.1%)
e Colle e/u»r/ﬂ- 3 (13.0%) 2 (8.7%) 0.512*
6 4 (17.4%) 6 (26.1%) :
versity
cancer stage
e Local 5(21.7%) 7 (30.4%)
e Loco-regional 9(39.1%) 7 (30.4%) 0.743*
e Metastasis 9(39.1%) 9(39.1%) ’
Type of cancer
treatment
: gﬂhaesrfgttﬁgy 6 (26.1%) 7(30.4%)
3 9(39.1%) 8 (34.8%)
. Rz‘éiothera 3 (13.0%) 2(8.7%) | 0.936*
Y 5001.7%) 6 (26.1%)
e Conservative
surgery
Employment
e Employ 16 (69.6 %) 13 (56.5%)
e Not employ 7 (30.4%) 10 (43.5%) 0.365*
Marital status
e Married 18(78.3%) | 14(60.9%) | oo,
e Not married 5(21.7%) 9 (39.1%) '
Baseline fatigue 8.39+1.26 | 8.95:0.93 | 0.092*
level
Baseline quality | 2g 1341714 | 80.43:10.90 | 0.502*
of life
* No significant difference
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Table (2) represent statistical analysis of fatigue intensity &
quality of life measurements. There was significant reduc-
tion of fatigue after treatment in Exercise (E) group with
the percentage of improvement was 53% while for Control
group there was no significant difference pre & post treat-
ment as p value=0.103. When comparing exercise & con-
trol groups there were highly significant differences post
treatment as p =0.000. As regard to QOL measurements,
there was significant increase of QOL score after treatment
in Exercise (E) group with the percentage of improvement
was 43% while for Control group there was no significant
difference pre & post treatment as p value=0.067. When
comparing exercise & control groups regarding QOL score
there were highly significant differences post treatment as
p =0.000.

Table 2: Statistical analysis of fatigue intensity & quality of
life measurements

P value
Vari- Exercise group Control group between both
able group
pre post pre post
= lfatlgl{e 8.39+ 391+ 8.95+ 8.7+ 0.9
Z intensity 1.26 1.64 0.93
QL
E% | Pvale 0.000** 0.103* 0.000*
o B
B - % of
ks improve- 53% 2%
ment
pre post pre post
QOL
score 78.13+ 112.1+ 80.43+ 82.86+
5 @ 12.14 11.08 10.90 12.34
g
S £5| Pralue 0.000%* 0.067* 0.000%
oz =
ﬁ Percent-
_ageof 43% 3%
improve-
ment

* No significant difference ~ ** Significant difference

Figure 1: Percentage of improvement in QOL and Fatigue

s
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i ra
P
&0 50 40
% of imroverment in QOL score o % of imrovernent in fatigue

DISCUSSION

Previously physicians recommended rest in order to re-
lieve from cancer related fatigue (CRF), However this
approach often acts counterproductive as lack of activity
leads to “atrophy of muscles and loss of cardio-respiratory
fitness.”[26-27] The rationale for recommending physical
activity interventions following cancer diagnosis relates
to improving psychosocial factors during and after cancer
treatments, minimizing biological processes associated
with cancer promotion and enhancing behavioral changes
linked with minimizing lifestyle risk factors for recurrence

of cancer [28-30].

This randomized controlled study was designed to evalu-
ate the effect of application of high intensity physical ex-
ercise program in improving breast cancer related fatigue
(BCRE). Forty six patients suffering from BCRF was ran-
domized into 2 groups of equal number, exercise group
who received high intensity physical training program and
control group who received usual medical care and kept
their habitual activity. Fatigue intensity and QOL scoring
were measured at the beginning of the study and after 8
weeks by PEF-R scale and FACT-B scale respectively.

Results of the study showed that there was significant re-
duction of fatigue after 8 weeks in exercise (E) group more
than control group with the percentage of improvement
was 53%, 2% respectively. As regard to QOL measure-
ments, there was significant increase of QOL score after
treatment in exercise (E) group more than control group
with the percentage of improvement was 43%, 3% respec-
tively, This confirm the effectiveness of exercises in im-
proving fatigue and quality of life in patients with breast
cancer. The mechanism believed for improving fatigue is
that engaging in exercise early in the breast cancer treat-
ment process helps to change physical and emotional dy-
namics at a critical time, both by breaking the “vicious cy-
cle” of “a self-perpetuating detraining state” that induces
fatigue, and by increasing feelings of “general self-efficacy
and mastery” among patients in treatment.

In this study, high intensity physical exercise program was
applied for 90 minutes and this results in improving fatigue
and quality of life. These findings were supported by the
findings Dimeo et al 's study [31], who stated that even brief
periods of exercise may be sufficient to reduce fatigue and
also it appears that exercising for longer duration reduces
fatigue more, but providing an exercise recommendation
that is realistic and achievable for women is paramount.

Another study of Admasen et al [25], reported that super-
vised exercise programs that include high and low intense
cardiovascular and resistance training can help reduce
fatigue in patients with cancer who are undergoing adju-
vant chemotherapy or treatment for advanced disease. The
exercise training also improves patients' vitality, muscular
strength, aerobic capacity and emotional well-being, ac-
cording to research.

Other recent controlled studies [32-33] have shown that
aerobic exercises prevent worsening fatigue and psycholog-
ical stress in patients receiving high-dose therapy. Further-
more, in women with breast cancer receiving chemothera-
py; exercise can significantly reduce the level of fatigue, and
as the duration of exercise increases, the intensity of fatigue
declines. Regarding side effects, our study reported that no
one report any discomfort or side effect during application
of high intensity physical exercise program.

CONCLUSION

According to findings of current study and the findings of
previous studies, it was concluded that high intensity phys-
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ical exercise program may have beneficial effects in reduc-
tion of fatigue intensity and thereby improving quality of
life in breast cancer patient.
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