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ABSTRACT
Purpose: The aim of this study was to investigate the effect of a short-term combined exercise intervention program on perceived
self-efficacy, fatigue, lower back flexibility, balance and task specific functional mobility in cancer patients.
Materials and Methods: Fifteen patients met all the eligibility criteria and were assigned to a single training group (range
age, 22-75 years) that performed an 8-week intervention program (~60min, 2d·wk-1). Each session included a progressive training of
cardiorespiratory, resistance, flexibility and postural education exercises. Measures pre-intervention and post-intervention included
psychological and physiological measurements. Adherence to training was high (92.3±5.2%) and no major health problem were noted
in the participants over the 8-week period.
Results: Measures of fatigue have significantly decreased (p<0.001; -27.7%) and perceived capability to regulate negative affect
(p<0.001; +18.2%) and to express positive emotions (p = 0.003; +11.8%) improved between the pre and post-study measurements.
Highly significant increases were observed in the trunk lateral flexibility test (L: p<0.001; -13.2%; R: p<0.001; -12.8%), stork balance stand test (L: p<0.001, +30.1%; R: p<0.001, +66.7%), and in the number of standing up and sitting down from a chair within
30 seconds (p<0.001; +20.4%).
Conclusion: Results suggest that a short-term combined exercise program may improve the physical fitness, functional capacity,
capability to manage emotional life and reduce levels of perceived fatigue in cancer patients providing an important support to deal
the physiological and psychological side effects. Specialists in Adapted Physical Education need to be involved in the biomedical staff
because they are the only ones able to manipulate the training variables for the health and well-being benefit of the special populations.
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Introduction
Cancer is a major public health concern worldwide. Physical activity has been demonstrated
to play a preventive role in terms of the risk of
developing cancer (e.g., breast, colon, prostate, lung,
endometrial)(1, 2). Physical activity is also emerging
as a major tool to improve the quality of life and
survival of patients with cancer(3). Data show that
higher levels of physical activity are associated
with lower overall cancer mortality(4, 5). In a report

from the American Cancer Society, both physical
activity and dietary interventions were identified
as strategies to successfully reduce the overall
incidence, morbidity, and mortality from certain
kinds of cancer(6). In fact, for the non-smoker,
dietary and physical activity interventions are the
most important modifiable determinants of cancer
risk. Cancer patients and survivors, however, bring
with them physiological and psychological side
effects including muscular atrophy, weight changes,
lowered aerobic capacity, decreased strength and
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flexibility, nausea, fatigue, depression, and an overall
decrease in the quality of life(7, 8, 9). Cancer-related
fatigue is the most common side effect of cancer and
cancer treatment. It differs from the normal fatigue
of everyday living activities and affects up to 70%
of cancer patients during chemo- and radiotherapy
and after surgery(10, 9). Moreover, the sedentary
habits usually recommended by the biomedical staff
and the family to protect the patient may lead to the
development of the self-perpetuating fatigue cycle(9),
which results in a higher and higher level of catabolic
processes at all levels (i.e., physical, emotional,
social). Rest does not improve cancer-related fatigue
because inactivity promotes muscular catabolism,
and extended periods of rest may lead to chronic
fatigue(9, 10). In severe cases, patients may develop
muscle-wasting disease(9). Physical training breaks
this downward cycle and diminishes cancer-related
fatigue(9). For this reason, the specialists in Adapted
Physical Education need to be involved in team
including the physicians, nurses, social workers,
physical therapists, nutritionists, and psychologists.
Exercise both during and after treatment is
an effective tool to improve functional capacity,
strength, postural control(11) and improving balance,
compared to the standard reference values of the
healthy population(12), will lower the risk of falls
and fracturesfatigue, psychological well-being(13)
(i.e., reducing the risk of anxiety and depression),
and health-related quality of life in cancer patients
and survivors(14-18). Some authors have even reported
that exercise can improve the survival rate after
diagnosis of breast cance (19, 20) and prostate cancer(21,
22)
. The explanation for all this could be improved
oxygen transport to the muscles, cardiac dynamics,
and muscle function (i.e., increased mitochondrial
density, improved muscle fiber vascularization,
cardiac ejection fraction, muscular efficiency)(9).
However, the benefits of physical training may vary
according to the type of cancer and treatment; the
stage of disease; the mode, intensity, and duration
of the exercise program; and the current lifestyle of
the patient(23). There is still, however, much research
needed in this area.
Some studies have assessed the benefits of
resistance training and combined aerobic and
resistance training in cancer patients and survivors,
reporting improvements in many areas including
functional mobility(24, 25), flexibility(26, 27), fatigue (28,
29,50)
and psychological well-being(26, 30), which were
also analysed in present study. However, determining
a relationship between physical activity and cancer
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risk is complex because the mechanism(s) through
which exercise acts to lower cancer risk is not well
understood. It is not known whether risk reduction
occurs through the effect of specific training
variables (i.e., volume, intensity or load, duration
of rest periods, frequency of training, and training
velocity) on training outcomes, so more research is
needed to address these issues. Moreover, studies
on the effects of exercise training on the physical
capacity of cancer patients/survivors have used both
short (≤ 10 weeks)(31-34), or longer term (≥3-4 months)
programs(35). However, short-term studies have a
practical advantage, as cancer sufferers must enter
in training programs as soon as possible. The finding
that even a few weeks of regular exercise might be
sufficient to start helping patients and survivors cope
with the anti-cancer treatment and its long lasting,
deleterious side effects is a promising one for this
subpopulation.
Accordingly, the purpose of this pilot study
was to investigate the effect of a relatively brief (8
weeks) combined (cardiorespiratory, resistance and
postural) exercise intervention program on perceived
self-efficacy, fatigue, lower back flexibility, balance
and task specific functional mobility in cancer
patients. We hypothesized that psychological and
physiological measures and functional performance
would enhance with physical exercise.
Materials and methods

Participants
This pilot study utilized a quasi-experimental
one-group pretest–posttest research design, in order
to collect data before and again following the eightweek treatment and compare the difference between
pretest and posttest data.
Before entering the study, informed consent
was obtained from each participant. This study did
not involve human individuals from a clinical or
therapeutic point of view. A human sample was used,
without medical contraindications, to examine only
the influence of physical exercise as an educational
means to improve lifestyles and self-efficacy.
The procedures followed were in accordance
with the ethical standards of the responsible institutional committee on human experimentation and
with the Helsinki Declaration of 1975, as revised in
2008. A preliminary screening for patient selection
was performed in the medical database of the Oncology Department, “Haematology Unit”. Patients were
contacted by telephone (July 2018) and a prelimi-
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nary medical examination and the completion of a
lifestyle history questionnaire were performed prior
to the star of the study (September 2018). After the
corresponding oncologist provided consent, participants were deemed eligible for the study if they did
not present the following contraindications to physical exercise for patients with cancer:
• Hemoglobin <10.0 g · dL-1;
• White blood cells <3000/mL;
• Neutrophil count <0.5 · 109 · mL-1;
• Platelet count <50 · 109 · mL-1;
• Fever >38 °C;
• Unsteady gait (ataxia);
• Cachexia or loss of >35% of premorbid weight;
• Limiting dyspnea with exertion;
• Bone pain;
• Severe nausea;
• Extensive skeletal metastases.
Fifteen participants (4 males and 11 females)
among those who have been contacted met all the
above-mentioned eligibility criteria and were assigned to a single training group (range age, 2275 years; mean age, 56.6±16.6 years; body mass,
67.1±13.4 kg; height, 1.63±0.08 m; and BMI,
25.2±5.0 kg ·m-2). Among the cancer diseases diagnosed are included: breast cancer (n = 3), Hodgkin's
lymphoma (n = 4), Non-Hodgkin’s lymphoma (n =
5), multiple myeloma (n = 1), colon cancer (n = 1),
and polycythemia vera (n = 1). Eleven patients were
on therapy and four were not. Nine patients followed
a food plan and six did not. The study was carried
out between the months of October and November
2018. All participants completed the study.
Testing procedures
Assessments were made at baseline (pre-test)
and repeated after 8 weeks (post-test).
The following psychological and physiological
measures were collected:
• Perceived self-efficacy (RESE scale);
• Cancer-related fatigue (0-10 subjective rating
scale);
• Lower back flexibility (trunk lateral flexibility test);
• Static balance (stork balance stand test);
• Functional performance (30-second chair
stand test).
All participants were tested in a gym located
inside the oncological institute. One week before
pre-test, two familiarizations sessions were held. Initial and ﬁnal test measurements were made at the
same time of day and under the same experimental
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conditions. All measurements were performed and
supervised by the same exercise professionals, that
is Adapted Physical Education Specialists.
Regulatory emotional self-efficacy (RESE) scale
Self-efficacy beliefs influence self-regulative
standards adopted by people, whether they think in
an enabling or a debilitating manner, the amount of
effort they invest, how much they persevere in the
face of difficulties, and their vulnerability to stress
and depression. On the basis of this reasoning, we
administered to cancer patients an instrument to assess self-efficacy in regard to emotional regulation
and, in particular, perceived self-efficacy in managing negative affect in response to adversities or frustrating events and in expressing or managing positive emotions such as joy, enthusiasm, and pride(36,
37)
. Participants rated (ranging from 1 [not well at
all] to 5 [very well]) their capability to manage their
emotional life with the RESE scale. This scale included items on perceived capability to regulate negative affect (NEG: 8 items) and to express positive
affect (POS: 7 items). A Cronbach’s alpha of 0.85
and 0.72 was reported for the NEG and POS items,
respectively.
Cancer-related fatigue subjective rating
Fatigue is a symptom affected by multiple biological and psychosocial factors. When assessing
cancer-related fatigue, therefore, we need to include
both subjective and objective data.
To assess cancer-related fatigue, the participants were asked two questions(38) to help assess the
severity of fatigue and its effect over time:
• Are you experiencing any fatigue?
• If so, how severe has it been, on average,
during the past week? (If fatigue is present a simple 0-10 rating scale can be used, that is, 0-3 is mild
fatigue, 4-6 moderate, and 7-10 severe).
All patients had been familiarized with this
scale prior to the commencement of the study and
followed standardized instructions for rating perceived exertion. Scores was collected and recorded
before and after the eight-week intervention period.
Trunk lateral flexibility test
Each participant was measured for trunk lateral
range of motion using a tape measure. The same
tape measurement procedure has been reported
previously and has high levels of reliability with
repeated measures (ICC = 0.98)(39). Participants first
underwent a 15-second static stretch in the lateral
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trunk motion and then were tested. Participants
stood on the floor with arms in the neutral position,
heels together, knees and back straight. Then they
bent toward the right/left with elbow and fingers
straight and attached hand on their lateral side of
leg. The distance (cm) between the tip of third
finger and the floor was measured three times and
the lower measure was used in the analyses. The
test-retest reliability reported a high reliability for
this test (ICC = 0.99).
Stork balance stand test
This test evaluates postural static balance(40).
Participants were tested on the dominant and nondominant leg. The participants were instructed to
lift and hold the contralateral leg against the medial
side of the knee of the stance leg while keeping his
hands on the iliac crests. The trial ended when the
heel of the involved leg touched the floor, the hands
came off the hips, or the opposite foot was removed
from the stance leg. This test was conducted with
eyes opened only. The participants performed three
attempts and the best time (sec.) was recorded for
analysis. High test-retest reliability has been reported for this test with an intraclass correlation coefficient (ICC) of 0.94.
30-second chair stand test
This test is one of the most important functional
evaluation clinical tests because it measures lower
body strength and relates it to the most demanding
daily life activities (e.g., climbing stairs, getting out
of a chair or bath tub or rising from a horizontal
position)(41). It is also able to assess functional fitness
levels(42) and the fatigue effect caused by the number
of sit-to-stand repetitions. It consists of standing
up and sitting down from a chair as many times as
possible (n) within 30 seconds. A standard chair (with
a seat height of 40 cm) without a backrest but with
armrests was used. Initially, patients were seated
on the chair with their back in an upright position.
They were instructed to look straight forward and
to rise after the “1, 2, 3, go” command at their own
preferred speed with their arms folded across their
chest. All trials were performed using the same chair
and with similar ambient conditions.
Intervention program
Currently there is no evidence supporting a
different training response to exercise in the patient
with cancer from that in the general adult population.
Accordingly, in present study the American College
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of Sports Medicine (ACSM) guidelines for cancer
survivors were followed(43). All sessions were conducted in small groups of five participants under
direct supervision of exercise professionals, specialists in Adapted Physical Education, to ensure safety, proper intensity, and appropriate exercise technique. Additionally, the mode, frequency, intensity,
duration, and progression in an individual exercise
log were recorded to ensure adequate training. The
8-week study period followed the initial data collection, with the single training group that performed an
intervention program consisting of twice-per-week
exercise sessions lasting 60 minutes each. Every single exercise session was divided into a 10-min warmup (i.e., postural education exercises and stretching
of all major muscle groups), a 40-min main exercise
period (i.e., aerobic exercise, resistance training), and
a 10-min cooldown period (i.e., stretching again and/
or postural education exercises).
During the main exercise period, cardiorespiratory training consisted of progressive 30-min of
walking and stationary bike at an intensity that ranged
from 40% to 85% of heart rate reserve. Heart rate was
monitored by the participants and the exercise professionals during training using a Polar heart rate monitor (Target model, Kempele, Finland). The duration
of the aerobic exercise was initially 16 min and was
divided equally among the two exercise modalities in
a rotational order. Based on the recommendations in
the literature(3, 43), the aerobic-exercise period was
increased by 2 min a week, such that it was 30 min
during week 8. However, ≥150 min/week of moderate
intensity or ≥75 min/week of vigorous intensity were
recommended by ACSM (43) . Unfortunately, in this
study it was not possible to follow these indications
for organizational reasons. But if the results should be
promising we could humbly provide new indications
on training loads for cancer patients.
Resistance training consisted of 10-min of
exercises with free weights and/or resistance bands,
at an intensity ranging from 50% to 70% of 1RM
for lifts involving the lower body and from 40%
to 70% of 1RM for lifts involving the upper body.
8-10 exercises for major muscle groups, 1 or 2 sets
of 8 to 12 reps, and a rest 1-3 min between exercises
and sets, were performed with a gradual increase
in resistance (1-2 kg) following two consecutive
symptom-free sessions.
Flexibility was trained before and after main
period by stretching exercises performed maximally
on all major muscle groups (1-3 sets per muscle
group) but avoiding pain, especially in joints.
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Duration was gradual from 10 to 30 s per stretch,
repeating one to three times for a total of 60 s per
stretch. Following approval from surgeon, special
attention was given to shoulder mobility stretches in
breast cancer survivors.
Postural education exercises were carried out
both in the warm-up and cooldown period, and consisted of breathing, proprioception and balance exercises. In some sessions a Pilates mat workout has
also been integrated.
Finally, the exercise program focused on physical activities that use large muscle groups rather
than small groups, since most daily living tasks depend on these large muscle groups. Session design
and exercises were modified according to the acute
or chronic treatment effects of surgery, chemo-therapy, or radiotherapy.
Statistical analysis
Normality of all parametric variables was
tested using Shapiro-Wilk test procedure. A paired
sample t-test was used to determine whether the
changes from pre- to post-test for the physiological
dependent variables were statistically significant.
Nonparametric statistics (Wilcoxon signed-rank test)
were used to identify the significant changes for the
psychological dependent variables after 8-weeks of
training. Nonparametric statistic was also used in
the stork balance stand test since the data were not
normally distributed.
The effect size (ES) was identified to provide a
more qualitative interpretation of the extent to which
changes observed were meaningful. For parametric
data, Cohen’s d was calculated as post-training mean
minus pre-training mean divided by pooled SD before and after training and interpreted as small,
moderate and large effects defined as 0.20, 0.50, and
0.80, respectively. For nonparametric data, r was determined by dividing the z value by the square root
of N and interpreted as small, moderate and large effects defined as 0.10, 0.30, and 0.50, respectively(44).
The reliabilities of the physiological measures
were assessed using the intraclass correlation coefﬁcients; scores from 0.8 to 0.9 were considered as
good, while values above >0.9 were considered as
high(45). To assess the internal consistency of the psychological measures was used the Cronbach’s alpha;
scores from 0.70 to 0.79 were considered as reliable,
from 0.80 to 0.90 as highly reliable and >0.90 as very
highly reliable(46). Percentage changes were calculated as [(posttraining value - pretraining value)/pretraining value] x 100. All analyses were conducted
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with SAS JMP® Statistics (Version <14.1>, SAS
Institute Inc., Cary, NC, USA, 2018) and the parametric data are presented as group mean values and
standard deviations, and the categorical data as median and minimum and maximum. An alpha level of
p<0.05 was considered statistically significant.
Results
Adherence to training and possible adverse
effects
Adherence to training averaged 92.3±5.2%. No
major adverse effect and no major health problem
were noted in the participants over the 8-week period. Although no follow-up was conducted in the
study participants, the patients were satisfied with
the results of the study and reported their intention
to continue the training program on their own, at
least twice per week.
Overview
In terms of emotional life management, perceived fatigue, physical capacity and functional
performance, a majority of patients improved during the 8-week program. However, one patient has
worsened both in the perceived capability to regulate negative affect and to express positive affect.
Changes and statistical data in the psychological and
physiological values over 8-week intervention program are reported in Table 1.
Variables

Improved Worsened Unchanged

p (ES)

Baseline

Week 8

Categorical

Difference
Absolute

%

RESE scale NEG

13

1

1

0.0004 (0.90)

26 (16-35) 32 (20-35)

4.7

18.2

RESE scale POS

10

1

3

0.0034 (0.95)

28 (22-35) 33 (27-35)

3.4

11.8

Fatigue rating
scale

14

0

1

<0.0001 (1.12)

4 (1-6)

3 (1-4)

-1.2

-27.7

Trunk flexibility L
(cm)

15

0

0

<0.001 (0.52)

13.6 (3.5)

11.8 (3.3)

-1.8

-13.2

Trunk flexibility R
(cm)

15

0

0

<0.001 (0.48)

14 (3.9)

12.2 (3.7)

-1.8

-12.8

Stork balance L
(s)*

15

0

0

<0.001 (0.15) 35.2 (60.1) 45.8 (75.0)

10.6

30.1

Stork balance R
(s)*

15

0

0

<0.001 (0.32) 27.6 (42.9) 46.0 (64.0)

18.4

66.7

30-s chair
(n)

15

0

0

<0.001 (0.82)

2.8

20.4

Parametric

13.7 (3.4)

16.5 (4.0)

Table 1: Pre and post values for variables tested in the
single training group (n = 15). Parametric data are shown
as mean (SD), whereas categorical data (RESE and fatigue scale) are shown as median (minimum-maximum).
Statistical analyses were made with the Wilcoxon signed rank
test since data were not normally distributed. Absolute and percentages differences were calculated using the group's mean values. L=left; R=right.

*
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Psychological measures
Statistical analysis revealed that measures of
fatigue significantly decreased (p<0.001; r = 1.12,
large effect size) in the single training group between the pre and post-study measurements. Instead,
their capability to manage their emotional life has
improved both in the perceived capability to regulate negative affect (p = 0.0004; r = 0.90, large effect
size) and to express positive emotions (p = 0.003; r
= 0.95, large effect size).
Physiological measures
Over the 8 weeks of treatment, highly significant
increases in physical and functional fitness measures
were observed. Paired sample t-tests indicated a
significant decrease in the distance between the tip
of third finger and the floor in trunk lateral flexibility
test (L: t(14) = -6.22, p<0.001, d = 0.52, moderate
effect size; R: t(14) = -5.44, p<0.001, d = 0.48, small
effect size), and a significant increase in the number
of standing up and sitting down from a chair within
30 seconds (t(14) = 12.58, p<0.001; d = 0.82, large
effect size). A Wilcoxon signed rank test revealed
statistically significant gains in seconds in the stork
balance stand test (L: p<0.001, r = 0.15, small effect
size; R: p<0.001, r = 0.32, moderate effect size).
Discussion
In keeping with recent trends in exercise prescription to encourage even modest levels of physical activity for health benefits, this study evaluated
the effect of combined aerobic, resistance and postural exercises. It has been found that 8-week of a
physical exercise intervention program significantly
improved the perceived self-efficacy and cancer-related fatigue, lower back flexibility, static balance
and task specific functional mobility in cancer patients. This is in agree with several other studies that
have shown the benefits of combined aerobic and
resistance training in cancer patients and survivors,
reporting improvements in functional fitness levels
and psychological well-being(24, 26, 29, 28, 25, 27, 30) .
There is a growing body of research
demonstrating that physical exercise performed
both during and after treatment is an effective tool
to achieve health benefits in terms of functional
performance, fatigue, psychological well-being, and
health-related quality of life in cancer patients and
survivors(47, 14, 15, 31, 16, 17, 48, 18). However, the benefits
of physical training may vary according to the type
of cancer and treatment, and the current lifestyle of
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the patient(23). In the present study, participants were
affected by different forms of cancer (breast cancer,
Hodgkin's lymphoma, non-Hodgkin’s lymphoma,
multiple myeloma, colon cancer, and polycythemia
vera) and not everyone was following a food plan,
nevertheless all showed significant improvements in
physiological measures. Improvements ranged from
12.8% to 66.7% demonstrating the effectiveness of
the exercise intervention program on lower back
flexibility, static balance, lower body strength and
fatigue resistance. Improving balance, patients will
have a lower risk of falls and fractures, and with
greater strength in the legs they will be able to carry
out the activities of daily life more easily without
being overwhelmed by fatigue.
Cancer-related fatigue is the most common side
effect of cancer treatment, and the sedentary habits
usually recommended by the biomedical staff and
the family to protect the patient may lead to higher
level of catabolic processes at all levels (i.e., physical, emotional, social)(9, 10). Our combined exercise
program, made by exercise professionals, not only
allowed to increase the functional and physical fitness levels of all cancer patients, increasing the
fatigue resistance, but also reduced the subjective
perception of perceived exertion (-27.7%). However, the combined results of increased lower body
strength and endurance showed by the 30-second
chair stand test could partially explain the reduced
levels of perceived fatigue observed in the present
study and in other study(34). In any case, we have given cancer patients the opportunity to improve their
quality of life, as also shown by previous studies(49,
16, 15, 17, 18)
, and we confirmed the physical exercise as
a major prevention tool.
A novel finding that can be attributed to our
study is the increased capability, on the part of cancer
patients, to manage their emotional life(36, 37). In particular, they have enhanced the emotional perceived
self-efficacy in managing negative affect (+18.2%)
in response to adversities or frustrating events and
in expressing positive emotions (+11.8) such as joy,
enthusiasm, and pride. This is another notable result
of our study because cancer patients and survivors
bring with them physiological and psychological
side effects including, inter alia, vulnerability to
stress and depression(26, 7, 8).
Effectiveness of our combined exercise intervention program is also demonstrated by no major
adverse effect and no major health problem in the
participants over the 8-week period. Furthermore,
the participants were satisfied with the results of
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the study and reported their intention to continue
the training program on their own. So, our research
confirms that a few weeks of regular exercise might
be sufficient to start helping patients and survivors
cope with the anti-cancer treatment and its long lasting, deleterious side effects. However, most of these
results could be the consequence of the high level
of deconditioning of cancer patients, such that any
small stimulus such as a short exercise program (i.e.,
eight weeks) may lead to the partial recovery of the
patient’s normal physiological and psychological
characteristics. So, more work is needed to elucidate
the long-term beneficial effects of combined exercise training in cancer patients.
Our study presents several limitations must be
known. The small number of patients (n=15) and
the absence of a control group mean that the study
lacked statistical strength, and thus did not allow
valid conclusions to be reached on the basis of the
results obtained. The standardized regulatory emotional self-efficacy scale and a simple 0-10 rating
scale to assess cancer-related fatigue were selected
for their ability to predict changes in one or more
classifiable phenomena in the specific population. In
pilot studies with small populations, these methods
were insufficiently sensitive to detect changes resulting from a specific intervention. Accordingly, use of
more rigorous research designs with larger sample
sizes, control groups including healthy controls
and attentional controls as appropriate, and greater
standardisation of interventions to facilitate replication and increase internal validity are needed. It must
be said, however, that we assessed fatigue (our main
topic) by both subjective and objective data. In fact,
the 30-second chair stand test, in addition to measure
the lower body strength and relates it to the most
demanding daily life activities, is also able to assess
functional fitness levels and the fatigue effect caused
by the number of sit-to-stand repetitions.
This study may be the first investigation
to attempt to identify the effect of combined
aerobic, resistance and postural exercises on both
physiological and psychological functioning in
cancer patients. In particular, this study demonstrated
the effectiveness of exercise on perceived cancerrelated fatigue, confirming the physical exercise as a
major prevention tool but also capable of improving
the emotional perceived self-efficacy in managing
negative affect and in expressing positive emotions.
Furthermore, physical fitness and functional capacity
were enhanced, providing an important support to
cancer patients undergoing treatment. In this way, it
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may actually be possible to prevent and minimize
physical inactivity, fatigue, muscle wasting, and loss
of energy. For this reason, exercise professionals,
specialists in Adapted Physical Education, need to
be involved in the biomedical staff because they
are the only ones able to manipulate the training
variables like volume, intensity or load, duration
of rest periods, frequency of training, and training
velocity for the health and well-being benefit of the
special populations.

References
1)

2)
3)
4)

5)
6)
7)

8)
9
10)
11)

12)

Friedenreich C. M. & Orenstein M. R. Physical activity and cancer prevention: etiologic evidence and biological mechanisms. The Journal of nutrition 2002;
132(11), 3456S-3464S.
Willer A. Reduction of the individual cancer risk by
physical exercise. Oncology Research and Treatment
2003; 26(3), 283-289.
Jacobs P. (Ed.). (2017). NSCA's Essentials of Training
Special Populations. Champaign, IL: Human Kinetics.
Moore S. C., Lee I. M., Weiderpass E., Campbell P.
T., Sampson J. N., et al. Association of leisure-time
physical activity with risk of 26 types of cancer in 1.44
million adults. JAMA internal medicine 2016; 176(6),
816-825.
Thompson, W. G. Exercise and health: fact or hype?
Southern medical journal 1994; 87(5), 567-574.
Tarver, T. American Cancer Society. Cancer facts and
figures 2014. J Consumer Health Internet 2012; 16,
366-367.
Courneya K. S., & Friedenreich C. M. Determinants
of exercise during colorectal cancer treatment: an application of the theory of planned behavior. Oncology
nursing forum 1997; 24, (10), 1715-1723.
Graydon J. E. Women with breast cancer: their quality
of life following a course of radiation therapy. Journal
of Advanced Nursing 1994; 19(4), 617-622.
Lucía A., Earnest C., & Pérez M. Cancer–related fatigue: can exercise physiology assist oncologists? The
lancet oncology 2003; 4(10), 616-625.
Dimeo F. C. Effects of exercise on cancer-related fatigue. Cancer: Interdisciplinary International Journal of
the American Cancer Society 2001; 92(S6), 1689-1693.
Proia P., Amato A., Puleo R., Arnetta F., Rizzo R., et
al. “Efficacy of 12 weeks of proprioceptive training in
patients with multiple sclerosis”. Supplementary Issue:
Summer Conferences of Sports Science. Costa Blanca
Sports Science Events, 20-21 September 2019. Alicante, Spain.
Patti A., Bianco A., Şahin N., Sekulic D., Paoli A.
et al. Postural control and balance in a cohort of
healthy people living in Europe: An observational
study. Medicine 2018; 97(52), e13835. doi:10.1097/
MD.0000000000013835.

1112			

13)
14)
15)

16)

17)

18)

19)
20)

21)

22)

23)

24)

25)

26)

Di Liegro C. M., Schiera G., Proia P., & Di Liegro, I.
Physical Activity and Brain Health. Genes 2019;, 10(9),
720. doi:10.3390/genes10090720
Cramp F. A., & Byron-Daniel J. Z. Exercise for the management of cancer related fatigue in adults. Cochrane
database of systematic reviews 2012; 11(131).
Dash C., Randolph-Jackson P. D., Isaacs C., Mills M.,
Makambi, K. et al. An exercise trial to reduce cancer related fatigue in African American breast cancer patients
undergoing radiation therapy: Design, rationale, and
methods. Contemporary clinical trials 2016, 47, 153-157.
Fischetti F., Greco G., Cataldi S., Minoia C., Loseto G.,
& Guarini A. Effects of Physical Exercise Intervention
on Psychological and Physical Fitness in Lymphoma
Patients. Medicina 2019; 55(7), 379. doi:10.3390/medicina55070379.
Hojan K., Kwiatkowska-Borowczyk E., Leporowska
E., Gorecki M., Ozga-Majchrzak O. et al. Physical exercise for functional capacity, blood immune function,
fatigue, and quality of life in high-risk prostate cancer
patients during radiotherapy: a prospective, randomized
clinical study. European journal of physical and rehabilitation medicine 2016; 52(4), 489-501.
Van Vulpen J., Velthuis M. J., Steins C. B., Travier N.,
Van B. D. B. et al. Effects of an Exercise Program in
Colon Cancer Patients undergoing Chemotherapy.
Medicine and science in sports and exercise 2016;
48(5), 767-775.
Holmes M. D., Chen W. Y., Feskanich D., Kroenke C.
H., & Colditz, G. A. Physical activity and survival after
breast cancer diagnosis. Jama 2005; 293(20), 2479-2486.
Nichols H. B., Trentham-Dietz A., Egan K. M., Titus-Ernstoff L., Holmes M. D. et al. Body mass index
before and after breast cancer diagnosis: associations
with all-cause, breast cancer, and cardiovascular disease mortality. Cancer Epidemiology and Prevention
Biomarkers 2009; 18(5), 1403-1409.
Bonn S. E., Sjölander A., Lagerros Y. T., Wiklund F.,
Stattin, P. et al. Physical activity and survival among
men diagnosed with prostate cancer. Cancer Epidemiology and Prevention Biomarkers 2015, 24(1), 57-64.
Friedenreich C. M., Wang Q., Neilson H. K., Kopciuk
K. A., McGregor S. E., & Courneya, K. S. Physical activity and survival after prostate cancer. European urology 2016; 70(4), 576-585.
Knols R., Aaronson N. K., Uebelhart D., Fransen J., &
Aufdemkampe G. Physical exercise in cancer patients
during and after medical treatment: a systematic review
of randomized and controlled clinical trials. Journal of
clinical oncology 2005; 23(16), 3830-3842
Blair C. K., Morey M. C., Desmond R. A., Cohen H. J.,
Sloane R. et al. Light-intensity activity attenuates functional decline in older cancer survivors. Medicine and
science in sports and exercise 2014; 46(7), 1375.
Herrero F., San Juan A. F., Fleck S. J., Balmer J., Perez
M. et al. Combined aerobic and resistance training in
breast cancer survivors: A randomized, controlled pilot trial. International Journal of Sports Medicine 2006;
27(7), 573-580
Cheema B. S. B., & Gaul C. A. Full-body exercise
training improves fitness and quality of life in survivors
of breast cancer. Journal of strength and conditioning
research 2006; 20(1), 14.

Stefania Cataldi, Alessandra Amato et Al

27)

28)

29)

30)

31)
32)

33)

34)

35)

36)

37)

38)
39)
40)

Kolden G. G., Strauman T. J., Ward A., Kuta J., Woods
T. E. et al. A pilot study of group exercise training
(GET) for women with primary breast cancer: feasibility and health benefits. Psycho-Oncology: Journal of the
Psychological, Social and Behavioral Dimensions of
Cancer 2002; 11(5), 447-456.
Dimeo F., Schwartz S., Wesel N., Voigt A., & Thiel E.
Effects of an endurance and resistance exercise program
on persistent cancer-related fatigue after treatment. Annals of oncology 2008; 19(8), 1495-1499.
Travier N., Velthuis M. J., Bisschop C. N. S., van den
Buijs B., Monninkhof E. M. et al. Effects of an 18-week
exercise programme started early during breast cancer
treatment: a randomised controlled trial. BMC medicine 2015; 13(1), 121.
Courneya K. S., Segal R. J., Mackey J. R., Gelmon
K., Reid R. D. et al. Effects of aerobic and resistance
exercise in breast cancer patients receiving adjuvant
chemotherapy: a multicenter randomized controlled
trial. Journal of clinical oncology 2007; 25(28), 43964404.
Dimeo F., Rumberger B. G., & Keul, J. Aerobic exercise as therapy for cancer fatigue. Medicine and science
in sports and exercise 1998; 30(4), 475-478.
Durak E. P., & Lilly P. C. The application of an exercise
and wellness program for cancer patients: a preliminary
outcomes report. The Journal of Strength & Conditioning Research 1998; 12(1), 3-6.
McKenzie D. C., & Kalda A. L. Effect of upper extremity exercise on secondary lymphedema in breast cancer patients: a pilot study. Journal of clinical oncology
2003, 21(3), 463-466.
Segal R. J., Reid R. D., Courneya K. S., Malone S.
C., Parliament M. B. et al. Resistance exercise in men
receiving androgen deprivation therapy for prostate
cancer. Journal of Clinical Oncology 2003; 21(9),
1653-1659.
Courneya K. S., Mackey J. R., Bell G. J., Jones L.
W., Field C. J., & Fairey A. S. Randomized controlled
trial of exercise training in postmenopausal breast
cancer survivors: cardiopulmonary and quality of life
outcomes. Journal of clinical oncology 2003; 21(9),
1660-1668.
Bandura A., Caprara G.V., Barbaranelli C., Gerbino
M., & Pastorelli C. Role of affective self-regulatory efficacy on diverse spheres of psychosocial functioning.
Child Development 2003; 74, 769-782.
Caprara G.V., & Gerbino M. Affective perceived
self-efficacy: The capacity to regulate negative affect
and to express positive affect. In: Caprara, G.V., editor.
Self-efficacy assessment 2001. Trento, Italy: Ed. Erickson. p. 35-50.
Portenoy R. K., & Itri L. M. Cancer-related fatigue:
guidelines for evaluation and management. The oncologist 1999; 4(1), 1-10.
Frost M., Stuckey S., Smalley L. A., & Dorman G.
Reliability of measuring trunk motions in centimeters.
Physical therapy 1982; 62(10), 1431-1437.
McCurdy K., & Langford G. The relationship between
maximum unilateral squat strength and balance in
young adult men and women. Journal of sports science
& medicine 2006; 5(2), 282.

Effects of combined exercise on psychological and physiological variables in cancer patients: a pilot study

41)

42)

43)

44)
45)
46)
47)

48)

49)

50)

Macfarlane D. J., Chou K. L., Cheng Y. H., & Chi I.
Validity and normative data for thirty-second chair
stand test in elderly community-dwelling Hong Kong
Chinese. American Journal of Human Biology: The Official Journal of the Human Biology Association 2006;
18(3), 418-421.
Wong K.Y.A., & Cheung S.Y. Physical activity level
and functional fitness of older women in Hong Kong.
Research Quarterly for Exercise and Sport 2005; 76,
119-120.
Schmitz K. H., Courneya K. S., Matthews C., Demark-Wahnefried W., Galvão D. A. et al. American
College of Sports Medicine roundtable on exercise
guidelines for cancer survivors. Medicine & Science in
Sports & Exercise 2010; 42(7), 1409-1426.
Cohen, J. (1988). Statistical power analysis for the behavioral sciences. 2nd edition. Hillsdale, NJ: L. Lawrence Earlbaum Associates.
Vincent, W., & Weir, J. P. Statistics in Kinesiology.
Fourth Edition. Champaign, IL: Human Kinetics. 2012.
Cohen, L., Manion, L., & Morrison, K. Research Methods in Education. Seventh Edition . Oxford, UK: Routledge. 2011.
Burnham T. R., & Wilcox A. Effects of exercise on
physiological and psychological variables in cancer
survivors. Medicine & Science in Sports & Exercise
2002; 34(12), 1863-1867.
Oldervoll L. M., Kaasa S., Knobel H., & Loge J. H.
Exercise reduces fatigue in chronic fatigued Hodgkins
disease survivors-results from a pilot study. European
Journal of Cancer 2003; 39(1), 57-63.
Cataldi S., Latino F., Greco G., & Fischetti F. Multilateral training improves physical fitness and fatigue perception in cancer patients. Journal of Human Sport and
Exercise 2019; 14(4proc), S910-S920. doi: 10.14198/
jhse.2019.14.Proc4.54
Proia, P., Amato, A., Contrò, V., Lo Monaco, A., Brusa, J., Brighina, F., & Messina, G. (2019). Relevance
of lactate level detection in migrane and fibromyalgia.
European Journal of Translational Myology, 29(2).

1113

–––––––––
Corresponding Author:
Giuseppe Messina
Department of Psychological, Pedagogical and Educational
Sciences, Sport and Exercise Sciences Research Unit, University
of Palermo, Italy - Address: via Pascoli,6 90144 Palermo, Italy
Email: giuseppe.messina17@unipa.it
(Italy)

