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Abstract
Background Studies have found that many chemotherapy drugs will produce multiple side effects and complications in cancer
patients, especially in the case of the cardiovascular disease. This study was intended to investigate whether the exercise training
intervention could improve the body composition and exercise responses of patients with head and neck (H&N) cancer who are
receiving chemotherapy.
Methods This is a randomized controlled trial. Eighty-four H&N patients were assigned to sedentary group or exercise group.
The data were collected pretraining and posttraining, where the body composition, heart rate (HR), blood pressure (BP), rate-
pressure product (RPP), and exercise capacity were measured.
Results Our data reported that body weight and body mass index were decreased after 8 weeks of chemotherapy in the sedentary
group but not in the exercise group. The decreased visceral fat and the increased skeletal muscle rate had been found in the
exercise group after 8 weeks of training. In addition, in the exercise group, the HR, HR recovery, BP, BP recovery, RPP, and
minutes walking distance were better than the sedentary group. Results from this study suggested exercise training significantly
improved exercise responses and body composition.
Conclusion These findings suggested that exercise can help to promote cardiopulmonary fitness and exercise capacity for H&N
cancer patients undergoing chemotherapy.
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Abbreviations
H&N head and neck
HR heart rate

BP blood pressure
RPP rate-pressure product

Introduction

Malignant neoplasms have been the top leading cause of
death in Taiwan for more than 30 years [4]. In the case
of head and neck (H&N) cancer, most chemotherapy
treatments involve the use of cisplatin and uracil-
tegafur or a single use cisplatin. Anti-cancer medications
used to kill cancer cells also affect the body’s normal
tissue because the anti-cancer drugs are acting on any
fast splitting cells, such as bone marrow, gastrointestinal
mucosa, the reproductive system, and hair follicle cells,
all of which go through fast cell division. The side ef-
fects from cancer treatment can occur immediately or
within a few hours after treatment, thereby reducing the
quality of life [24].
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Chemotherapy drugs are already one of the main medical
treatments to help cancer patients fight cancer cells [29]. It is
well known that chemotherapy drugs not only poison cancer
cells but also affect normal cells, leading to tissue or organ
damage. However, chemotherapy drugs have been significant-
ly associated with an elevated risk of cardiovascular dysfunc-
tion, which may impair the fitness levels and impair the cardio-
pulmonary fitness [27]. Navidi et al. also reported that 4-week
chemotherapy represses the cardiopulmonary fitness in cancer
patients [17]. Chemotherapy drugs cause the body to experi-
ence high levels of oxidative stress, which affect the cardiovas-
cular system and lead to myocardial cell apoptosis and death
caused [2]. The cardiotoxicity includes asymptomatic systolic
or diastolic left ventricle dysfunction, which can lead to dilated
cardiomyopathy and ultimately to heart failure [14].

Exercise has been shown to be effective in improving
the health of many patients who have chronic diseases,
such as chronic bronchitis, heart disease (heart failure or
coronary artery disease), osteoporosis, depression, cancer
[10, 23]. According to the College of Sports Medicine
(ACSM), patients need regular exercise to improve health
problems, reduce morbidity, reduce depression, increase
cardiorespiratory endurance, reduce mortality, and in-
crease bone density and muscle strength [8, 9, 18].
Currently, most studies on exercise intervention have fo-
cused on breast cancer patients [20]. Mohamady et al.
indicated that after receiving chemotherapy, breast cancer
patients given 12 weeks of moderate intensity aerobic
exercise were found to have increased hemoglobin and
erythrocytes and improvement in anemia [16]. In addition,
exercise intervention has been shown to improve cancer-
related fatigue and increase psychological comfort [26].

H&N cancer patients are more likely to receive radia-
tion therapy or flap repair surgery and often have shoul-
der and neck or oral joint mobility reduction problems.
Past research, however, has focused on shoulder and
neck and oral issues or joint mobility [3], rather than
systemic exercise. In addition, studies in cancer patients
in the past had involved exercise prescriptions that main-
ly comprise aerobic exercise and resistance exercise, so a
combination of muscle strength training and aerobic ex-
ercise training as a multi-mode exercise treatment inter-
vention requires more relevant research support. At last,
previous cancer-related studies were focused on the in-
vestigation of the exercise effects in patients with com-
pletion of cancer treatment such as chemotherapy. The
effect of exercise intervention on patients receiving che-
motherapy is limited. Mishra et al. reported that exercise
training improves health-related quality of life in cancer
patients during active chemotherapy [15]. This study was
designed to answer whether 8-week exercise intervention
could provide positive effects of exercise responses on
patients receiving chemotherapy.

Methods

Study participants

This current study was a randomized, controlled, parallel-
group trial. The participants for this study were collected from
the population of the outpatient clinic in the Hematology and
Oncology Department at National Cheng Kung University
Hospital (NCKUH), Tainan, Taiwan, from 2016 to 2017.
The sample size was referred by previous cancer exercise
studies [6, 11]. All participants were assigned to either the
sedentary group or the exercise group. The inclusion criteria
included (1) ≧20 years old with H&N cancer, (2) H&N cancer
diagnosed by pathology, cytology, or imaging, (3) no serious
complications, (4) no brain tumor metastasis, and (5) no his-
tory of mental illness. The exclusion criteria included (1) those
who could not sign the consent, (2) neurological disorders
(e.g., stroke), (3) pregnant or lactating women, (4) severe psy-
chiatric disorders (e.g., bipolar disorder and schizophrenia),
(5) musculoskeletal disorders that limited mobility (e.g., my-
opathy, amputation), (6) severe organ failure, and (7) clinical-
ly determined to have a survival rate of less than 3 months. All
procedures were approved by the ethical committee of
National Cheng Kung University Hospital Institutional
Review Board, Tainan, Taiwan (B-ER-105-102). After
explaining all the experimental procedures in detail, including
the possible risks and benefits, each participant provided writ-
ten consent to participate in the study. A detailed flow of the
participants throughout the study is presented as Fig. 1.

Six-minute walk test

The 6-min walk test is an objective evaluation of multifunc-
tion exercise capacity and exercise responses. The 6-min walk
test site involves walking 30 m on a flat floor where this
specific distance is required. The starting and ending points
are marked, and the participant continues walking for 6 min
[12]. All participants could walk in accordance with their
walking speed and were instructed as to the distance range.
Before the test, blood pressure (BP), heart rate (HR), oxygen
saturation, and rate of perceived exertion (RPE) scores were
collected. All participants were measured for their peak in BP,
HR, oxygen saturation, and RPE scores throughout the test. A
minute and 3 min after the test was completed, the parameters
were measured for recovery. In addition, the total number of
meters for all of the participants was calculated.

Study protocol for the exercise intervention

The exercise group in this study was undergoing chemotherapy
and 8 weeks of exercise intervention. The exercise was divided
into two categories: aerobic exercise and resistance exercise for at
least 3 days a week. Before the exercise training intervention, the
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participants in the exercise group learned gentle warm-up exer-
cises used in walking or stepping with simple limb movements.
Before each exercise warm-up session, the cardiovascular phys-
iological responses, including resting BP, resting HR, resting
SpO2, resting RPE, and maximum HR were measured, prior to
the aerobic training. The training intensity of the exercise group
was based on the American College of Sports Medicine’s cancer
patient guidelines: using moderate intensity exercise training,
with the intensity of the maximum HR ranging between 60 and
70%,where themaximumHRcalculation formula is usually 220
minus the age [5]. Each week for 3 days, a training time of 40 to
50 min included a 5-min warm up, aerobic exercise training for
30min, and a 5-min cool down. Resistance exercise is usedmore
for training the upper and lower limbs (relatively large muscles),
and includes such exercises as shoulder flexion, extension, ab-
duction, elbow flexion and exercise, hip flexion, extension, ab-
duction, knee flexion, and extension using TheraBand at the
intensity of Rated Perceived Exertion (RPE) scale from
BSomewhat heavy^ to BHeavy.^ Ten different resistance exer-
cises were performed in every training. Each exercise consists
of ten repetitions for one set, three sets per training, with one

repetition lasting 3 s. Controls were not asked about self-
reported exercise.

Statistical analysis

Data were expressed as mean ± standard deviations. Baseline and
changes in values after exercise were also comparedwithin group
by using a paired t test, and the comparison between the sedentary
group and exercise group was performed using a Student’s inde-
pendent t test with significance level set at 0.05.All analyseswere
done using SPSS version 22.0 (Ins., Chicago, IL, U.S.A.).

Results

Basic characteristics and body composition
of the sedentary group and exercise group at baseline

A total of 84 H&N cancer patients participated in this study, for
whom the baseline characteristics of the patients were shown in
Table 1. No significant differences were found in age, height,

Baseline Data
Basic characteristics, body composition

Six-minute walk test

Cardiovascular physiological responses

8 weeks 

multifunction exercise

Exercise Group

N=42

Post test

Receive only general health 

education

Drop out

N=8

Recruitment

N=84

Sedentary Group

N=42

Exercise Group

N=34

Sedentary Group

N=38

Drop out

N=4
Patient withdrawal (N=3)

Loss of follow up (N=4)

Change treatment plan (N=1)

Patient withdrawal (N=2)

Loss of follow up (N=2)

Fig. 1 Recruitment of subjects
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weight, and body mass index (BMI), body fat, visceral fat, or
musculoskeletal rates (p> 0.05). The cancer types for the patients
were shown in Table 2, The basic clinical variables were equiv-
alent in this study. Our subjects were assessed prior to beginning
chemotherapy for collecting the baseline data. The post training
data were evaluated after exercise training. In Table 3, we re-
vealed that basic characteristics and body composition in the
sedentary and exercise group at pre/post training revealed that
there were no significant differences between the baseline char-
acteristics and body composition of the sedentary and exercise
groups. However, the body weight and BMI were significantly
reduced in the sedentary group; the visceral fat was reduced in
the exercise group; the skeletal muscle rates were significantly
increased in the exercise group after 8 weeks of training.

Blood pressure in sedentary and exercise groups

After exercise training, results from 6-min walk test suggested
that significant differences between the two groups in resting
SBP (sedentary vs. exercise group: 116 ± 15.6 vs.104.2 ± 11.1;
p < 0.05), resting DBP (sedentary vs. exercise group: 75.8 ±
10.3 vs. 61.9 ± 8.9; p < 0.05), resting 1-min DBP (sedentary vs.
exercise group: 77.8 ± 11.4 vs. 67.4 ± 9.8; p < 0.05), resting 3-

min SBP (sedentary vs. exercise group: 113.1 ± 15.2 vs. 101.3
± 15.8; p < 0.05), resting 3-min DBP (sedentary vs. exercise
group: 78.5 ± 10 vs. 61.2 ± 12.7; p < 0.05), resting MAP (sed-
entary vs. exercise group: 89.2 ± 11.1 vs. 76 ± 8.5; p < 0.05),
resting 1-min MAP (sedentary vs. exercise group 90.1 ± 12 vs.
82.2 ± 10; p < 0.05), and resting 3-min MAP (sedentary vs.
exercise group: 90 ± 10 vs. 74.6 ± 13.1; p < 0.05), we found
no significant differences between the two groups in terms of
peak SBP (sedentary vs. exercise group: 124.1 ± 17.7 vs. 129.9
± 27.3; p = 0.28), peak DBP (sedentary vs. exercise group:
80.2 ± 11.8 vs. 74.9 ± 16.7; p = 0.12), peak MAP (sedentary
vs. exercise group: 94.8 ± 12.5 vs. 93.2 ± 15.5; p = 0.63), and
resting 1-min SBP (sedentary vs. exercise group: 114.7 ± 16.7
vs. 111.6 ± 16.1; p = 0.43), as shown in Table 4.

Heart rate responses in sedentary and exercise groups

After exercise training, we found significant differences be-
tween the two groups in resting heart rate (sedentary vs. exer-
cise group: 83.2 ± 17.8 vs. 73.5 ± 11.1; p < 0.05), peak heart
rate (sedentary vs. exercise group: 93.7 ± 19 vs.110.6 ± 17.5;
p < 0.05), 1-min heart rate recovery (sedentary vs. exercise
group: 12.4 ± 8.5 vs. 26.4 ± 15.7; p < 0.05), 3-min heart rate

Table 1 Basic characteristics in
sedentary group and exercise
group at baseline

Basic characteristics Sedentary group (N = 38) Exercise group (N = 34) p value

Gender

Female 8 7 –

Male 30 27 –

Risk factor

Smoke 17 17 –

Drink 23 22 –

Age (year) 54.8 ± 9.7 52 ± 10.7 0.249

Height (m) 1.6 ± 0.1 1.6 ± 0.1 0.56

Body weight (kg) 59.1 ± 11.3 60.6 ± 10.1 0.61

BMI (kg/m2) 22.3 ± 3.8 22.4 ± 2.9 0.87

Body composition

Body Fat (%) 24.1 ± 6.3 23.6 ± 6.3 0.74

Visceral fat 8.2 ± 5.5 7.9 ± 4.7 0.85

Skeletal muscle rate 31.8 ± 4.6 32.1 ± 3.8 0.75

Drugs

Chemotherapy drugs

Aldesleukin 1 0

Cisplatin 29 29

Carboplatin 1 0

Gemcitabine 0 1

Medroxyprogesterone 1 7

Uracil-Tegafur 12 0

Target drug

Cetuximab 2 1

Student’s independent t test was used. p < 0.05
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recovery (sedentary vs. exercise group: 13.9 ± 7.3 vs. 36.9 ±
17.5; p < 0.05), we found no significant differences between
the two groups in resting 1 min (sedentary vs. exercise group:

81.2 ± 19 vs. 84.2 ± 14.3; p = 0.46), resting 3 min (sedentary
vs. exercise group: 79.8 ± 18.1 vs. 73.6 ± 12.4.; p = 0.1), as
shown in Table 4.

Table 2 Head and neck cancer
patient’s characteristics of
primary cancer types and cancer
metastasis

Sedentary group (N = 38) Exercise group (N = 34)

Cancer type

Adenoid cystic 0 1

Buccal 1 0

Cheek mucosa 2 0

Esophagus 1 1

Hypo pharyngeal 5 7

Lip 1 1

Laryngeal 1 0

Nasopharyngeal 17 20

Oropharyngeal 4 1

Oral cavity 1 1

Parotid 0 1

Palate gingiva 1 0

Palate

Hard palate 1 1

Soft palate 0 1

Salivary gland ductal 1 0

Tonsil 1 0

Tongue 5 3

Cancer metastasis

Hard palate 1 0

Intracranial invasion 0 0

Liver 0 1

Lung 0 1

Lymph node

Distal 1 0

Neck 24 22

Lymphadenopathy 0 1

Pyriform sinus 1 0

Posterior pharyngeal wall 1 0

Retropharyngeal node 1 0

Upper gum 1 0

Table 3 Basic characteristics and
body composition in sedentary
and exercise group at pre/
posttraining

Sedentary group (N = 38) Exercise group (N = 34)

Pretraining Posttraining Pretraining Posttraining

Body weight (kg) 59.1 ± 11.3 58.1 ± 11.4* 60.6 ± 10.1 60 ± 9.9

Height (m) 1.6 ± 0.1 1.6 ± 0.1 1.6 ± 0.1 1.6 ± 0.1

BMI (kg/m2) 22.3 ± 3.8 21.9 ± 4* 22.4 ± 2.9 22.1 ± 2.9

Body fat (%) 24.1 ± 6.3 23.6 ± 7.9 23.6 ± 6.3 23.1 ± 5.3

Visceral fat 8.2 ± 5.5 7.8 ± 5.7 7.9 ± 4.7 7.4 ± 4.5*

Skeletal muscle rate 31.8 ± 4.6 32.3 ± 4 32.1 ± 3.8 33.6 ± 4.1*

*p < 0.05 pretraining versus posttraining
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Oxygen saturation and rate-pressure product (RPP)
in sedentary and exercise groups

After exercise intervention, we found no significant differences
between the two groups in resting SpO2 (sedentary vs. exercise
group: 97 ± 1.6 vs. 98 ± 1.6; p = 0.21), peak SpO2 (sedentary
vs. exercise group: 98 ± 1.6 vs. 98 ± 1.2; p = 0.95), resting 1-
min SpO2 (sedentary vs. exercise group: 98 ± 1.1 vs. 98 ± 1.3;
p = 0.73), and resting 3-min SpO2 (sedentary vs. exercise
group: 98 ± 1.1 vs. 98 ± 1.5; p = 0.27), as shown in Table 4.
In addition, we also found significant differences between the
two groups in resting RPP (sedentary vs. exercise group:
9637.8 ± 2353.1 vs. 7661.4 ± 1460.2; p < 0.05), peak RPP
(sedentary vs. exercise group: 11656.9 ± 3163.4 vs.14459.1 ±

4314.7; p < 0.05), 3-min RPP (sedentary vs. exercise group:
9008 ± 228.1 vs. 7515.4 ± 1947.9; p < 0.05), we found no sig-
nificant differences between the two groups in 1-min RPP (sed-
entary vs. exercise group: 9299.7 ± 2464.7 vs. 9451.4 ±
2413.6; p = 0.79), as shown in Table 4.

Rate of perceived exertion (RPE) and walking distance

In Table 5, we found significant differences between the two
groups in resting RPE (sedentary vs. exercise group: 11 ± 0.9
vs. 10.6 ± 1; p < 0.05), peak RPE (sedentary vs. exercise group:
12 ± 1.2 vs. 11 ± 0.5; p < 0.05), resting 1-min RPE (sedentary vs.
exercise group: 11.4 ± 0.8 vs. 11 ± 0.7; p < 0.05), and resting 3-
min RPE (sedentary vs. exercise group: 11 ± 0.8 vs. 10.6 ± 0.8;

Table 4 The BP, HR, SpO2, and
RPP in sedentary and exercise
group at pre/posttraining

Sedentary group (N = 38) Exercise group (N = 34)

Pretraining Posttraining Pretraining Posttraining

Rest

SBP 120.7 ± 18.3 116 ± 15.6 114.4 ± 18.7 104.2 ± 11.1*#

DBP 74.3 ± 12.7 75.8 ± 10.3 70.9 ± 13.3 61.9 ± 8.9*#

Peak

SBP 129.1 ± 21.1 124.1 ± 17.7 132.4 ± 28.7 129.9 ± 27.3

DBP 82.1 ± 11.4 80.2 ± 11.8 79.2 ± 13.7 74.9 ± 16.7

1-min recovery

SBP 119.9 ± 17.5 114.7 ± 16.7 122.6 ± 22.5 111.6 ± 16.1*

DBP 78.7 ± 11.7 77.8 ± 11.4 77.6 ± 12.3 67.4 ± 9.8*#

3-min recovery

SBP 116.3 ± 16.9 113.1 ± 15.2 119.9 ± 25.7 101.3 ± 15.8*#

DBP 78.4 ± 13.7 78.5 ± 10 76.5 ± 14.6 61.2 ± 12.7*#

Rest MAP 89.8 ± 13.8 89.2 ± 11.1 85.4 ± 13.8 76 ± 8.5*#

Peak MAP 97.8 ± 12.9 94.8 ± 12.5 96.9 ± 17.4 93.2 ± 15.5#

1-min MAP 92.4 ± 12.3 90.1 ± 12 92.6 ± 14.4 82.2 ± 10*#

3-min MAP 91.1 ± 13.2 90 ± 10 91 ± 17.6 74.6 ± 13.1*#

Rest HR 77.9 ± 16.5 83.2 ± 17.8* 83.3 ± 12.4 73.5 ± 11.1*#

Peak HR 88 ± 19.6 93.7 ± 19* 93.9 ± 18.1 110.6 ± 17.5*#

Rest 1-min HR 77.7 ± 17.2 81.2 ± 19 82.8 ± 13.6 84.2 ± 14

Rest 3-min HR 77.6 ± 16.8 79.8 ± 18.1 81.8 ± 11.7 73.6 ± 12.4*

Rest 1-min HRR 10.3 ± 8.2 12.4 ± 8.5 11 ± 8.5 26.4 ± 15.7*#

Rest 3-min HRR 10.4 ± 8.1 13.9 ± 7.3 12.1 ± 11 36.9 ± 17.5*#

Rest SpO2 97.8 ± 1.1 97.3 ± 1.6 97.3 ± 1.8 97.8 ± 1.6

Peak SpO2 97.5 ± 2.8 97.6 ± 1.6 98 ± 1.1 97.6 ± 1.2

Rest 1-min SpO2 98.2 ± 1.4 98.2 ± 1.1 97.9 ± 1.7 98.1 ± 1.3

Rest 3-min SpO2 97.9 ± 1.6 98.2 ± 1.1 98.1 ± 1.4 97.5 ± 1.5

Rest RPP 9491 ± 2951.2 9637.8 ± 2353.1 9549.1 ± 2196.2 7661.4 ± 1460.2*#

Peak RPP 11,352.3 ± 3285.4 11,686.9 ± 3163.4 12,494.4 ± 4011.8 14,459.1 ± 2600.9*#

Rest 1-min RPP 9304. ± 2600.9 9299.4 ± 2464.7 10,213.1 ± 2741.4 9451.4 ± 2413.6

Rest 3-min RPP 9029.6 ± 2506 9008 ± 2281.1 9863.8 ± 2790.6 7515.4 ± 1947.9*#

*p < 0.05 pretraining versus posttraining; # p < 0.05 versus sedentary group

SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; HR, heart rate; HRR,
heart rate recovery; SpO2, oxygen saturation; RPP, rate-pressure product
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p < 0.05) after exercise training. In addition, in sedentary group,
we found the rest 1-min RPE was significantly reduced after
8 weeks (10.9 ± 0.7 vs.11.4 ± 0.8; p < 0.05). Moreover, we also
found significant differences between the two groups in walking
distance (sedentary vs. exercise group: 353.4 ± 84.9 vs.543.8 ±
54; p< 0.05). Importantly, in sedentary group, we found the dis-
tance of working test was significantly reduced after 8 weeks
(392.2 ± 119.2 vs.353.4 ± 84.9; p < 0.05). The distance of work-
ing test was significantly increased after 8 weeks in exercise
group (410.1 ± 74.7 vs.543.8 ± 54; p< 0.05).

Discussion

Previous studies have shown that breast cancer patients doing
exercise training before chemotherapy treatment experience
reduced side effects related to cardiac dysfunction. However,
there have been limitated studies focused on the exercise re-
sponses and body composition in H&N cancer patients receiv-
ing chemotherapy. In addition, exercise has been used as an
approach for cancer rehabilitation; however, investigations
have not been confirmed whether exercise intervention could
prevent chemotherapy-impaired normal exercise responses
and body composition. In this present study, we suggested that
H&N cancer patients improve their cardiovascular physiolog-
ical responses such as BP, HR, HR recovery, and exercise
capacity after 8 weeks of exercise training.

Blood pressure refers to the pressure of the blood in the cir-
culatory system, and it is oftenmeasured since it is closely related
to the force and rate of the heartbeat and the diameter and elas-
ticity of the arterial walls. A higher blood pressure had been
connected with one increased risk of cardiovascular dysfunction
[28]. We know that chemotherapy drugs induce cardiovascular
disease. Previous study have suggested that exercise training can
reduce the incidence of cardiovascular disease by 30% and the
incidence of mortality by 52% [22]. In addition, exercise training
can reduce the activity of the sympathetic nervous system, thus
increasing parasympathetic activity that achieves regulation of
blood pressure [19]. In this present study, we reported that

exercise training reduced SBP in exercise group but not in con-
trol after 6-minute walk test.

The use of chemotherapy in cancer patients is the most
common cause of hypertension, because chemotherapy inhibits
the signal of vascular endothelial growth factor, thus causing
reduced nitric oxide synthesis, reduced vasoconstriction, and
sodium ion excretion in vitro, and in turn causing hypertension
[7]. We found that resting BP was decreased; the peak BP
during was increased, and the BP recovery was improved after
exercise training in H&N patients receiving chemotherapy.
Moreover, heart rate response during exercise reflects the ad-
aptation of cardiovascular system [21]. Chemotherapy drugs
which induce abnormality in the baroreceptors are connected
with upregulated sympathetic activity as well as a repression of
parasympathetic activity, causing in elevated heart rate in can-
cer patients [25]. In this present study, we found that after
8 weeks of exercise intervention, the sedentary group resting
heart rate was higher than that of the exercise group and was
significantly reduced in the exercise group.

Most treatments for cancer patients involve chemotherapy
and radiotherapy, and it is known that chemotherapy is likely
to cause damage to the patient’s body and systemic side effects
caused by a decline in the physiological function of patients,
which may affect their daily life activities and reduce their
quality of life. In this present study, a decreased body weight
was found in the control group but not in the exercise group.
This finding is important since previous studies suggested that
a decreased body weight could predict poor prognosis for h
H&N cancer patients [1, 13]. In addition, our findings also
suggested that 8 weeks of exercise training have beneficial
effects on cardiovascular physiological responses such as
BP, HR, HR recovery, and RPE in H&N cancer patients re-
ceiving chemotherapy. Results from 6-minute walk test sug-
gested that exercise training increased exercise capacity in
exercise group. These results suggest that exercise can help
to prevent abnormal exercise responses and exercise capacity
reduction which are caused by chemotherapy in H&N cancer
patients. Some limitations should be discussed of this study.
At first, we only included subjects from one hospital. Second,
comparing with other studies, the number of subjects is related

Table 5 The RPE and walking
distance in sedentary and exercise
group at pre/posttraining

Sedentary group (N = 38) Exercise group (N = 34)

Pretraining Posttraining Pretraining Posttraining

Rest RPE 11.1 ± 0.9 11.2 ± 0.9 11.1 ± 0.8 10.6 ± 1*#

Peak RPE 11.4 ± 1.1 11.9 ± 1.2 11.4 ± 1 11.1 ± 0.5*#

Rest 1-min RPE 10.9 ± 0.7 11.4 ± 0.8* 11.1 ± 0.8 10.6 ± 0.7*#

Rest 3-min RPE 10.9 ± 0.7 11.2 ± 0.7 11 ± 0.6 10.6 ± 0.8*#

Distance (meter) 392.2 ± 119.2 353.4 ± 84.9* 410.1 ± 74.7 543.8 ± 54*#

*p < 0.05 pre training versus post training # p < 0.05 versus sedentary group

RPE, rate of perceived exertion
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small. A multi-center study or a multi-country study will be
our further direction in our future study.
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