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Abstract: The purpose of this study was to compare the effect of aerobic and resistance training program on the
cardiorespiratory fitness and quality of life (QOL) in breast cancer survivors. Fourteen women were randomly
assigned into two groups who were equal in numbers: aerobic (AET) and resistance training (RET) groups.
AET consisted of electronic treadmill walking , 3 times per week for twelve weeks. RET involved nine different
exercises; leg extension, leg curl, calf raises, seated row, triceps extension, biceps curls, modified curl-ups, low
back extension, and lateral pull-down. Before and after the intervention period, all of the women performed six
minute walk test to measure their functional capacity. Quality of life was assessed using multidimentional
fatigue inventory (MFI-20). Results showed that distance walked and vo2 max increased significantly in both
groups in favor of AET group . MFI-20 decreased significantly in both groups in favor of AET (p <0.05). we
concluded that aerobic or resistive exercise programs are enough to sufficiently relieve cancer-related fatigue
and restore physical fitness and activity levels in breast cancer survivors, However aerobic program is much
better.
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I. Introduction

Cancer-related fatigue is a common problem for people with cancer. Approximately 80 to 100% of
people with cancer report that they experience cancer-related fatigue. Furthermore, many people continue to
experience fatigue for months or years after successful treatment. (1)

The National Comprehensive Cancer Network, 2013(2) defined cancer-related fatigue as ‘a distressing,
persistent, subjective sense of physical, emotional and/or cognitive tiredness or exhaustion related to cancer or
cancer treatment that is not proportional to recent activity and interferes with usual functioning’. Cancer-related
fatigue also has a severe impact on daily activities, social relationships, reintegration and overall quality of
life.(3)

Physical activity has been proposed as an effective nonpharmacologic intervention to promote
psychological wellbeing during and following cancer treatment. (4) A recent Cochrane systematic review about
exercise and cancer-related fatigue concluded that aerobic exercise reduces cancer-related fatigue and
encouraged further research of other exercise modalities.(5)

Previous research has assessed the effects of cardiorespiratory exercise training engaging large muscle
groups (treadmill or outdoor walking, leg pedalling exercise) on the physical work capacity and tolerance to
physical fatigue of cancer patients and survivors.(6) Results from these studies consistently show a significant
improvement in functional capacity after training.

Considerably less research has been conducted on the effects of resistance training on the physical
work capacity of cancer patients or survivors. Resistance exercise should, however, be an integral component of
any exercise training program, as it attenuates the muscle atrophy induced by both treatment and sedentary
living habits in cancer survivors and also contributes to improved overall physical capacity . (7)

Linetal., (8) compared the effects of a supervised exercise intervention with those of usual care for 12
weeks in colorectal cancer patients during chemotherapy, and found significant improvements in the supervised
exercise group on fatigue, physical activity, physical functioning, social functioning, hand-grip strength,
cardiorespiratory fitness, and pain subscales of quality of life. Similarly, in a sample of 113 breast cancer
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patients, Schneider et al. (9) reported that moderate-intensity individualized exercise improved cardiopulmonary
function and fatigue during and after treatment.

The current study is an attempt to compare the effect of aerobic versus resistance training in improving
cardioresoiratory fitness and quality of life in breast cancer survivors.

Il. Subjects Ad Methods

Subjects : a randomized controlled comparative study included 40 breast cancer survivors. Before the
study an informed consent was obtained from each participant and the study was approved by the local Human
Investigations Committee. A preliminary screening for subject selection was performed in the medical database
of the Oncology Department of kasr Al Ainy hospital, Cairo university. After the corresponding oncologist
provided consent, subjects were considered eligible for the study if they met each of the following conditions:
premenopausal women surviving breast cancer (stagel-1l ductal carcinoma); age range: 35-45 years, BMI 25-
34.9kg/m% previous anti-cancer treatment consisting of surgery with lumpectomy and both post-surgery
radiotherapy and chemotherapy; they were recruited to participate in the study two weeks after completion of
their treatment. Women were excluded from the study if they had cardiac disease, diabetes mellitus,
hypertension (blood pressure > 150/90 mm Hg), uncontrolled pain, , severe anaemia (Hb< 8 g/dL); fatigue
related to other conditions (i.e. autoimmune disease, chronic renal failure); neurologic or muscular impairment
precluding participation in an exercise program, skeletal metastases resulting in bone instability, or progressive
disease with indication of new or additional therapy. Women with lymphedema were also excluded.

Subjects were randomly assigned into two groups that were equal in numbers; aerobic training group
(AET) and resistance training group (RET)

I11. Testing Procedures

6-Minute Walk Test (6-MWT). Physical fitness was assessed by the 6-MWT which measures how far
the patient can quickly walk on a flat, hard surface during a 6-minute time period. It assesses the patient’s
functional capacity on a sub-maximal level and reflects the exercise level for daily physical activities. A healthy
individual’s 6-MWT range from 400 to 700 meters (m), and an improvement of more than 70m is considered to
be of clinical importance to the patient. (10)

Using the Cahalin formula [VO2max = 0.006 x 6MWD(feet) + 3.38](11)

The 6MWT was carried out using a 30-m straight walk course marked out on the flat surface of the
medical gymnasium, with chair placed at both ends of the course. Women were instructed to stand at the zero
mark of the walk course, and then walk at her own pace, to cover as much ground as possible in a period of 6
minutes. Timing with a stopwatch began when the woman was instructed to “go” and ended when the stopwatch
read 6 minutes. Every minute, woman was encouraged with standardized statements “You are doing well”. They
were allowed to stop and rest during the test when tired, but were instructed to resume walking as soon as they
were able to do so. The total walking distance covered during this period was measured and recorded in meters.
(12)

Multidimensional Fatigue Inventory MFI-20

The MFI-20 comprises five subscales: general fatigue, physical fatigue, mental fatigue, reduced
activity, and reduced motivation. Each subscale includes four items with five-point scales. General fatigue
includes general statements about fatigue and decreased functioning and was designed to encompass both
physical and psychological aspects of fatigue. Physical fatigue concerns physical sensations related to fatigue.
Mental fatigue pertains to cognitive functioning, including difficulty concentrating. Reduced activity refers to
the influence of physical and psychological factors on the level of activity. Reduced motivation relates to lack of
motivation for starting any activity. Scores on each subscale range from 4 to 20, with higher scores indicating
greater fatigue. (13) The MFI is a self-report, pencil and- paper measure requiring between 5 and 10 min for
completion.(14)

The aerobic training program

The aerobic treadmill-based training program was started with a 5-minute warm-up phase performed
on the treadmill (YY>9028D made in china with input voltage AC220-240 v/50-60 HZ ) at a low load, Active
phase of the training session was gradually increased from 20 to 40 minutes in the form of walking on electronic
treadmill with zero inclination three times per week for twelve weeks, The intensity of exercise session was
determined by using karvonen equation( training heart rate =[ % ( maximum heart rate- resting heart rate )] +
resting heart rate) the intensity was gradually increased from 60% to 70%. The peak heart rate is the maximum
heart rate obtained as 220-age. This rate was defined as the training heart rate (THR).(15) Training heart rate
was measured using pulsometer watch and treadmill speed ranged from 2 to 5 kilometer per hour throughout the
session. Patients were instructed to categorize the walking intensity in four different intensity levels (light,
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moderate, vigorous, and very vigorous according to borg scale.(16) They were encouraged to obtain moderate
intensity during walks. At the end cool down for 5 minutes through low speed walking . Training sessions were
performed in a hospital-based setting and supervised by personal trainers with specialist degree in physical
therapy at fitness and rehabilitation centre at Kasr Al Ainy teaching hospital..

Resistance training

Participants were asked to exercise three times per week performing two sets of eight to twelve
repetitions of nine different exercises at 60% to 70% of their estimated one repetition maximum.(17) The
exercises were leg extension, leg curl, calf raises, seated row, triceps extension, biceps curls, modified curl-ups
,low back extension, and lateral pull-down. Resistance was increased by 10% when participants completed more
than 12 repetitions

Statistical Analysis.

The mean values of data obtained for both groups before and after the study period were compared
using paired “t” test. Independent “t” test was used for the comparison between the two groups , value of p <
0.05 was considered statistically significant . All statistical measures were performed through the statistical
package for social studies (SPSS) version 19 for windows.

IV. Results
Figure 1 shows the flow diagram of patient recruitment and randomization. Of in70 women who
manifested interest in participating in the study, 30 were excluded based on the adopted criteria. In total, 40
cancer survivors women performed all baseline assessments, and 37 of them completed the interventions. The
characteristics of the participants are presented in Table (1). There were no differences in age, weight, height,
body mass index, stage of cancer, type of chemotherapy regimen and duration of treatment with chemotherapy
and radiotherapy(p > 0.05).

70 breast cancer survivors women
aged 35-45 yrs

30 were excluded (did not meet
eligible criteria)

L 40 underwent randomization J
./ \

{ 20 women were assigned to AET group ] | 20 women were assigned to RET group ]

[ 1 discontinued

L

[ 2 discontinued

[ 18 romnleted ] [ 19 completed ]

Fig 1: flow diagram of patient recruitment and randomization
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Table (1) baseline characteristics of both groups:

Variables AET group (n=18) RET group: (n=19) p-value
Age(yrs) 39+45 40+3.6 0.07
Weight(kg) 83.27 +5.6 81+3.9 0.09
BMI(kg/m?) 31.4+2.9 30£3.8 0.11
Cancer stage :n(%)

Stage | 14(77.7) 15(78.9) 0.16
Stage II 4(22.3) 4(21.1) 0.14

Chemotherapy regimen: n(%)

FEC-60 7(38.8) 7(36.8) 0.41
FEC-100 8(44.5) 9(47.3) 0.63
FEC-60 + Taxotere 3(16.7) 3(15.8) 0.38
Radiotherapy: n(%) 16(88.8) 179(89.4) 0.71
Intervention duration (weeks) 18.5+4.8 16.4+5.6 0.82

Values are presented as mean * standard deviation; FEC-60: chemotherapy regimen of fluorouracil,
epirubicin and cyclophosphamide administered in 60mg/m? dosage; FEC-100: chemotherapy regimen of
fluorouracil, epirubicin and cyclophosphamide administered in 100mg/m? dosage : p- Value > 0.05: There were
no differences between groups in their general characteristics

Table (2): Mean and standard deviations for study variables at baseline and after 12 weeks in both groups

Variable AET group(n=20) RET group (n=20) p-value
6-MinuteWalk Test(m)
Pre 659 + 54.6 643+ 56.5 .083
Post 745 +67.8 711+ 454 .001*
p-value 0.013* 0.063*
VO2max (ml/min/kg)
Pre 2475 +4.95 25.35+3.97 0.123
Post 30.65+2.34 29.35+ 1.32 0.023*
p-value

0.001* 0.003*
MFI1-20
Pre 74.1 +3.87 75.69 + 3.89 0.63
Post 58.45+ 4.32 65.45+ 2.32 0.003*
p-value 0.0001* 0.001*

Values are presented as mean * standard deviation;VVO2 max: maximum oxygen consumption; MFI-20 :
Multidimensional Fatigue Inventory; * significant (p<0.05)

V. Discussion

The present study compared the effect of aerobic versus resistance training intervention on cancer-
related fatigue, cardio respiratory fitness, and physical activity levels following adjuvant breast cancer
chemotherapy and radiotherapy. The results provide information on exercise dose (frequency, intensity,
duration, and mode) sufficient to relieve treatment-related symptoms and restore physical capacity in breast
cancer patients.

It has been found that fatigue is a long-lasting side effect of cancer treatment.(18) The results of
current study demonstrated a positive therapeutic effect of both aerobic and resistance training. However the
changes were better and in favor of aerobic training . Distance walked during 6-MinuteWalk Test and VO2 max
significantly increase in both groups when comparing pre and post test results. These improvements were in
favor of aerobic training. The MFI20 showed statistically significant decrease in AET and RET groups .
However results were in favor of AET group.

Preserving aerobic fitness in breast cancer patients receiving chemotherapy may be beneficial. In our
trial, improved aerobic fitness was associated with improved QOL, fatigue, depression, and anxiety, suggesting
that greater increases in aerobic fitness may have resulted in better patient-rated outcomes. Aerobic fitness is
also an established predictor of disease and mortality. (19)
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Similar to those results were the results of Tsui-Yun Yang et al.,(20) who evaluated the efficacy of an
aerobic exercise program on fatigue for Taiwanese breast cancer women under radiotherapy. The fatigue
severity decreased significantly over time for women in the intervention group but increased over time for
women in the control group suggesting that prescribed aerobic exercise with mild to moderate intensity can
decrease fatigue levels during radiotherapy for women with breast cancer.

Ellen van Weert et al.(21) performed a 15 weeks exercise rehabilitation program which was effective in
reducing fatigue measured using MFI, and improving physical performance and exercise capacity measured
using symptom-limited bicycle ergometry.

Similar to this study were the results by Courneya KS et al.(22) who approved the beneficial effects of
aerobic exercises following treatment of breast cancer survivors who were given a moderate intensity cycle
ergometer intervention, three times per week for 15 weeks. Sessions were 15 minutes in duration during weeks 1
through 3, and progressed to 35 minutes by weeks 13 through 15. Participants in the exercise group showed
significant improvements in cardiopulmonary function and quality of living.

On their study to compare AET and RET in breast cancer survivors Kerry et al. (23) concluded that
cancer care professionals should consider recommending either AET or RET to breast cancer patients receiving
chemotherapy. A combined intervention may be optimal, but research is needed to confirm this assumption,
especially given the challenges of exercise adherence in this clinical setting.

combined aerobic and resistance training leads to a significant reduction in fatigue in cancer survivors.
(24) Only one study examined the effects of resistance training alone, although this was also beneficial.(25) The
effects of resistance exercise have not been addressed by the American Cancer Society(26) but have been
examined recently in people undergoing cancer treatment. (27) However more evidence about resistance
training alone would be helpful in advising people with cancer who are undergoing cancer therapy whether this
type of training is helpful in isolation. (24) To understand the possible mechanisms, more information is
required regarding the effects of initial chemotherapy and radiation therapy on muscle satellite (progenitor) cells
that are activated to proliferate in response to resistance exercise.(28)

Exercise intensity, for diagnostic or exercise prescription purposes are expressed in terms of oxygen
consumption (VO2), heart rate (HR), and/or ratings of perceived exertion. (29) Maximal oxygen consumption
(VO2max) is generally accepted as the criterion measure of cardio-respiratory capacity.(30) One of the
limitations of the study is the lack of direct measurement of Vo2 max through cardiopulmonary exercise testing.
There were budgetary constraints and that the measurement of VO2max is generally restricted to sophisticated
research settings due to the specialized equipment required. In this study, six minute walk test was used to
indicate Vo2 max and heart rate was used as valid indicators of exercise intensity.

The Six-Minute Walk Test (6 MWT) is an inexpensive, relatively quick, safe and a well-tolerated
method of assessing the functional exercise capacity of patients with moderate-to-severe heart or lung disease.
Its use has found popularity in following the natural history of various diseases, for timing of procedures such as
heart or lung transplantation and for measuring the response to medical interventions.10 There has been a
substantial body of literature published looking at the relationship between 6 MWT and peak VO2 in
individuals.(31,32) all training sessions in our study were directly supervised by an investigator, a procedure
that has been shown to be important in causing maximal gains during strength training compared to
unsupervised programs. (7)

The findings of this study should be interpreted with caution due to some limitations. The employed
research design does not make it possible to control for changes in the effects of cancer therapy on dependent
variables over time. Although elevated levels of cancer-related fatigue and reduced physical fitness and activity
levels should be expected also six months after chemotherapy. (33)one cannot rule out that diminishing side
effects of chemotherapy could explain the results it should be taken in consideration that the fatigue experience
might have been reduced due to passing of time since chemotherapy.

VI. Conclusions
The findings suggest that aerobic or resistive exercise programs are enough to sufficiently relieve
cancer-related fatigue and restore physical fitness and activity levels in breast cancer survivors, However
aerobic program is much better. The results of this study can be used to guide cancer care professionals to
inform and motivate women with breast cancer to initiate and maintain exercises as a health behavior following
chemotherapy according to guidelines provided for breast cancer populations.
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