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ABSTRACT
Background: Participation in physical activity has a
positive impact on the overall health and quality of life,
whereas physical inactivity is associated with a poor
prognosis among breast cancer survivors. Despite the
health-enhancing benefits of physical activity, the
majority of Malaysian breast cancer survivors are not
physically active. This paper presents the design of a
randomised study to evaluate the feasibility and effect
of exercise therapy intervention using light resistance
dumbbell exercise to promote active lifestyle and
improve the quality of life of breast cancer survivors in
Malaysia.
Methods/design: This is an intervention study of a
12-week exercise therapy that will explore and compare
the effects of light resistance and aerobic exercise on
physical activity level and quality of life components in
102 female breast cancer survivors. Major eligibility
criteria include histologically confirmed diagnosis of
breast cancer stages I–III, 3–12 months postdiagnosis, and absence of any disorder
contraindicating exercise. Participants will be stratified
based on menopausal status ( pre-menopause vs postmenopause) and then assigned randomly to one of
three groups. Participants in group A will participate in
a three-times weekly supervised resistance exercise
using light resistance dumbbells; participants in group
B will participate in a three-times weekly supervised
aerobic exercise; while participants in group C (control
group) will be given aerobic exercise after completion
of the intervention. The primary end points include
physical activity level and quality of life components.
The secondary end points are body mass index, body
composition, total caloric intake, and waist-to-hip ratio.
Discussion: Although there have been many studies
of resistance exercise in breast cancer survivors, this is
the first study using this specific mode of resistance.
Findings will contribute data on the feasibility and
effects of light resistance dumbbell exercises, and
provide knowledge on the physical activity intervention
programme that will maximally promote better overall
health and well-being of survivors.

INTRODUCTION
Breast cancer remains the most common
cancer affecting women world-wide, with
approximately 1.7 million persons identiﬁed
with the disease in 2012.1–3 This may be due
to the rising incidence and improved survival
rates. Globally, the incidence rate has been
estimated at 43 per 100 000 women, with
5- and 10-year survival rates of 90% and 84%,
respectively.1 The number of breast cancer
survivors is rising, as is evident from recent
data showing an annual decrease in mortality
by 2.2% and a 0.1% increase in incidence
rates from 1990 to 2008. The increasing rate
of breast cancer survivors is primarily attributable to the technological advancements in
medical practice which enhances early detection as well as better treatment options. On
the other hand, ageing and poor lifestyle
such as physical inactivity and unhealthy
dietary patterns have been implicated as the
main causes for the rising incidence.2 3
Breast cancer survivors continue to attract
public health attention because of their
special healthcare needs. This growing population faces several challenges from the condition and the unwanted secondary effects of
its management. Thus, it is obvious that
breast cancer survivors will present with
various needs along the survivorship continuum. Unfortunately, the survivorship
phase of cancer care has not been accorded
the attention it deserves; the healthcare
system gives more attention to the ‘cure’
compared to the post-diagnosis and treatment effects. Some of the common effects
include fatigue, functional deterioration,
sleeplessness, and decline in quality of life.4 5
Other effects include the risk of cancer
recurrence, associated chronic diseases, and
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that exercise is safe both during and after cancer
treatment.6
The American College of Sports Medicine guidelines
emphasise the promotion of physical activity to improve
cancer outcomes among cancer survivors.6 In the guidelines, physical activity has been shown to beneﬁt breast
cancer survivors in addition to its association with
decreased risk of having the disease. Physical activity
interventions usually comprise training in the form of
aerobic or resistance exercise, or a combination of these
exercises. Aerobic exercise training enhances the cardiorespiratory performance26 27 whereas resistance exercise
training enhances muscle strength, bone density and
body balance that eventually reduce the risks of having
injuries.28 29 Nevertheless, interest concerning the safety
of upper body exercise, which requires much effort such
as resistance exercise among breast cancer survivors susceptible to lymphoedema, has led to a number of randomised controlled trials.30–32 Interestingly, a recent
systematic review and meta-analysis found resistance
exercise training reduced the incidence/exacerbation of
lymphoedema among breast cancer patients.33
Numerous intervention studies have administered
aerobic and resistance exercise training in breast cancer
patients. However, most of these studies have focused on
the effects on survival and other supportive care end
points. Few of them gave attention to physical activity
participation among the breast cancer patients.
Furthermore, these studies mostly utilised expensive and
sophisticated equipment for the resistance exercise training. Such expensive and difﬁcult to operate machines
may not be available in some health facilities. Therefore,
there is a need for a simple and easy to use means of
intervention for health promotion, to offer personalised
exercise training programmes.
In this preliminary study, we propose a dumbbell exercise developed and promoted by the late Emeritus
Professor Masashige Suzuki (1940–2011) of Waseda
University, Japan in 1983.34 35 The dumbbell exercise (in
the form of light resistance) offers moderate to vigorous
intensity exercise. Since its introduction, the use of this
dumbbell exercise has spread across Japan, and some
parts of China, Korea, and Malaysia. Currently, a 10-year
prospective study is in progress on the effects of the
dumbbell exercise on the prevention of sarcopenia
among the elderly population in Korea.36 Each dumbbell is made up of fabric material ﬁlled with 300 g of
brown rice; thus a pair of dumbbells weighs 600 g. The
dumbbell exercise comprises 12 movements that exercise the large muscle groups of the lower and upper
body parts.35 36 The dumbbell exercise training works
on the shoulders, chest, biceps and triceps, the back and
abdominal muscles, as well as the thigh and calf.37
Compared to metal dumbbells, this dumbbell offers a
better grip and is safe and easier to use.36 The dumbbell
exercise has positive beneﬁcial effects for all people irrespective of age. Some of the beneﬁts include prevention
of sarcopenia, osteopenia, weight control and
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psychological disturbance.6 Challenges unique to breast
cancer survivors include limited range of arm motion,7
lymphoedema,8 impaired cognitive function,9 and osteoporosis.10 In addition, earlier studies in the literature
have shown that breast cancer treatments, chemotherapy
in particular, result in fatigue, bodyweight gain, excess
adipose tissue, and lack of physical activity.11 12 Similarly,
adjuvant chemotherapy predisposes breast cancer
patients, especially pre-menopausal women, to increased
central obesity and body mass index (BMI) which is
harmful to their life.13 Another effect of breast cancer
treatment is the decrease in the total caloric intake.14
These effects are interrelated and can contribute to a
pronounced deterioration in the condition of the
patient. For example, increased chances of breast cancer
recurrence have been reported among overweight
patients and/or those who increased their weight postdiagnosis.15 Also, fatigue, which affects about 70% of
cancer patients during chemotherapy/radiotherapy, is
considered to occur as a result of the effects of the
disease and its treatments.16 Fatigue is identiﬁed as the
main factor responsible for a decline in physical activity
participation among cancer patients, with a consequent
change in overall health and quality of life.17 In addition, studies have demonstrated that the inactive way of
life adopted by cancer survivors is signiﬁcantly related to
unhealthy changes in body composition.18 All of these
factors are detrimental and could lead to the emergence
of chronic diseases because metabolic and immunological responses have already been compromised in
these patients.19 Hence it is critical to help breast cancer
patients faced with these myriad of problems that are
unfavourable to their survival.
One of the established non-pharmacologic means of
preventing and/or alleviating these effects is physical
activity, which is also a very useful element of a healthy
lifestyle.6 Among its many advantages, physical activity
has been shown to have a positive impact on the physiological outcomes involving a strong and healthy cardiovascular system, improved physical functioning, an
effective immune system, muscle vitality, balanced body
conﬁguration, and diminished nausea and fatigue. In
addition, physical activity enhances psychological wellbeing such as emotional state, self-esteem, body image,
and depression that occurs usually after the disease has
been identiﬁed.20–22 Physical activity also helps improve
the diminished total caloric intake commonly associated
with cancer treatment.23 Whether carried out in a
planned fashion such as exercise or as a result of daily
activities, physical activity has the potential of boosting
general health and improving mental state as well as
quality of life.24 However, despite these health beneﬁts,
the majority of breast cancer survivors are not physically
active.25 Traditionally, cancer patients are advised by
their attending clinicians to have a rest and not engage
in physical activity. Nowadays, this approach has been
challenged by evidence emerging from several studies
on the beneﬁts of exercise. These studies have indicated

BMJ Global Health

Participants
For the purpose of this study the deﬁnition of a ‘cancer
survivor’ was adopted from the National Coalition for
Cancer Survivorship which deﬁned a cancer survivor as
“any individual that has been diagnosed with cancer,
from the time of discovery and for the balance of life”.41
Female breast cancer survivors who are not regularly
active (ie, who exercise <3 times/week, <30 min in
duration), with BMI ≥25 kg/m2 or body fat >30%, and
have fulﬁlled the inclusion criteria will be eligible, provided they have passed the health and ﬁtness screening.
A valid and reliable interviewer-administered physical
activity questionnaire will be used to assess the physical
activity history at baseline. Table 1 presents the inclusion
and exclusion criteria to be used for recruitment of the
participants.

METHODS
Study design
This is a prospective single blind randomised intervention study, the details of which are depicted in ﬁgure 1.
Brieﬂy, the intervention involves women with histologically conﬁrmed stages I–III breast cancer receiving
either chemotherapy, radiotherapy, or both, within 3–12
months after diagnosis. An informed written consent
will ﬁrst be obtained from the participants; thereafter
they will be randomised to exercise therapy groups (A
or B) or a control group (C). Assessment of the intervention end points will be conducted at baseline (T0),
after a 12-week intervention (T1), and after 12 weeks of
follow-up (T2), as shown in ﬁgure 2. Furthermore, this
intervention study will offer a 4-week exercise session to
the control group after the study period, to enhance the

Recruitment and screening
Prospective participants will be recruited from the oncology clinic after the study is introduced to the patients by
the oncologist. The researcher(s)/research assistant(s)
will meet the prospective participants individually
during clinic visits for recruitment. During the ﬁrst
contact, prospective participants will be duly counselled
about the nature and purpose of the research. They will
also be assured that participation is voluntary and all
information obtained will only be used for research purposes. Participants who agree to participate in the study
will be given an informed consent form. Another convenient day will be arranged to meet with the prospective participants to screen them for health and ﬁtness.
Only patients who formally accept to participate in the
study by signing the informed consent will be screened.

Setting
All recruitment and outcome assessments will be done
at the oncology clinic of Hospital Universiti Sains
Malaysia (HUSM), and the intervention programme will
be conducted at the Department of Physiotherapy,
HUSM.

Figure 1 Flow of the study
design. End points assessments
are at 0 week (baseline T0), after
12 weeks ( post-intervention T1),
and after 24 weeks (follow-up T2).
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participation rate and ensure high compliance with the
intervention. The groups will be monitored throughout
the study by a qualiﬁed exercise expert in order to
ensure smooth execution of this tailored and individualised exercise programme.

management, and overall health promotion. Studies
have been carried out on the effects of light resistance
exercise using dumbbells on resting metabolic rate,
diet-induced thermogenesis and body composition,35 fat
reduction,36 body composition and physical ﬁtness,37
concentrations of amino acids,38 39 and weight reduction,40 and the results were found to be promising.
However, to the best of our knowledge, there have been
no such studies in Malaysia, particularly among breast
cancer survivors. Therefore, the present study will be the
ﬁrst to use light resistance dumbbells to offer individualised exercise training among breast cancer survivors in
Malaysia.
This preliminary study is a prospective randomised
intervention in breast cancer survivors who are receiving
chemotherapy and/or radiotherapy. The primary aim of
the study is to investigate the effects of a 12-week light
resistance dumbbell exercise therapy intervention, and
compare the effects of light resistance dumbbell and
static bicycle ergometer exercise training, on physical
activity levels and quality of life components involving
physical, social, functional, and emotional well-being
domains. The secondary aims are to determine the
effects of exercise on BMI, body composition, total
caloric intake, and waist-to-hip ratio. Because of the preliminary nature of the study, the safety and feasibility of
the exercise programme will be assessed, and adherence
will be evaluated to determine the sustainability of the
effects.
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The revised Physical Activity Readiness Questionnaire
and additional questions (PAR-Q+) that screens for exercise contraindications and precautions will be used for
the screening. This questionnaire is designed to screen
people with underlying medical conditions where exercise is contraindicated such as musculoskeletal, cardiovascular/respiratory, and other metabolic conditions.42
Participants who satisfy the health and ﬁtness screening
will then be allocated into the intervention groups.
Randomisation and blinding
The random allocation of participants into three intervention arms will be based on 1:1:1 ratio. The
4

randomisation will be done by a computer software programme called Research Randomizer (available at
https://www.randomizer.org/). Baseline assessments will
be done before participants are assigned to the groups.
After stratiﬁcation by menopausal status ( premenopause versus post-menopause), participants will be
assigned randomly to one of the three groups (light
resistance dumbbell, static bicycle ergometer, and
control). To enable the stratiﬁcation, two separate randomisation lists will be made before the random assignment. Blinding the key researcher(s) and the
participants will not be possible in our case due to the
nature of the study. However, the research assistants who
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Figure 2 Flow chart of the study recruitment of the participants. 6-MWT, 6-min walk test; BMI, body mass index; HR, heart rate;
PAR Q+, Physical Activity Readiness Questionnaire; RPE, ratings of perceived exertion.
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Criteria for participation in the study

Inclusion criteria

Exclusion criteria

Female breast cancer
patient aged 18–69 years

Metastasised and/or stage IV
breast cancer

Breast cancer diagnosis
confirmed by histology

Pregnant or intending to
become pregnant during
intervention period

Localised breast cancer
treated within past 3–
12 months

Underlying medical conditions
such as musculoskeletal
conditions

Patients having good
performance status
(ECOG-1)

Plan or intention to have
reconstructive surgery within
intervention period

Absence of any disorder
contraindicating exercise

Previous history of any
physical conditions that make
physical activity impossible

ECOG, Eastern Cooperative Oncology Group.

will conduct subjective and objective measurements will
be blinded.
Fitness assessment
Prospective participants who pass the health and ﬁtness
screening and are assigned into the intervention groups,
based on the randomisation, will later be invited to
undergo the ﬁtness assessment; each participant will be
subjected to a ﬁtness test using the 6-min walk test as
follows.
Participants will be instructed to walk along a level
surface of a predetermined 6 m distance as far as they
can within the 6-min provided. Before the test, the
objective, procedure, and utility of the test ﬁndings will
be explained to all the participants.43 This test has many
advantages. It is cost-effective and resembles normal
activities of daily living. It is also very easy to use and participants have control over their pace. In addition, it is
better tolerated as participants can walk within their
endurance limit.44 The ratings of perceived exertion
(RPE) will be obtained using the Borg RPE 15-grade
scale after the 6-min walk test.45 The use of this scale in
exercise prescription is recommended to be integrated
with heart rate (HR), as strong correlations between
them have been reported.46 HR of the participants will
be taken after 5 min rest on arrival at the exercise
venue. The HR will be taken again after completing the
6-min walk test. The outcomes of RPE and HR will determine the exercise capacity of a participant; hence an
exercise regimen will be prescribed according to the
ﬁtness level as identiﬁed using the RPE and HR
readings.

the intervention is primarily tailored towards an individualised exercise programme. An attendance record will
be taken for all the participants at the end of each exercise session. Those who are absent in any session will be
contacted and their reasons documented. A provision to
make up for the lost session will thereafter be provided
on the following day or at the end of the intervention
period. Each exercise session will comprise a 5–10 min
warm up period, 30–45 min exercise training, and
5–10 min cool down exercises. The warm up and cool
down exercises will include light aerobic activities and
stretching.
Group A (light resistance dumbbell): This group will participate in resistance exercise using a light resistance
dumbbell, three times per week. The basic position
assumed during the exercise will involve the subject
standing straight on a ﬂat surface with both feet at
shoulder width distance. The upper body will be bent
forward with the back stretched, and the knees also bent
to assume and maintain a half crouching position.
The programme is made up of 12 exercises as shown in
table 2. Details of the exercise programme have been
reported elsewhere.38 In this position, the dumbbell will
be gripped ﬁrmly in both hands and the wrists bent into
the ﬂexed position. This style will be maintained always
while holding the dumbbells since shaking the grip may
injure the muscles. All movements must be done slowly
and continuously. If participants feel tired they will rest
for 30 s to 1 min, but not more than 2 min. The initial
session will be 5–10 repetitions of each exercise depending on individual ability. This will be increased by ﬁve
repetitions after the third, sixth and ninth weeks to
reach a maximum of 25 repetitions towards the end of
the protocol. Each session will span between 45–60 min
including resting periods between the sessions. The
session will begin with warm-up exercises including
stretching, followed by the resistance training, and
ending with a cool down activity. Participants will move
the dumbbells within 2 s for the eccentric motions and

Interventions
Participants in the exercise therapy groups will engage
in the exercise regimen three times weekly for 12 consecutive weeks, spending nearly 60 min per exercise
session. The training session will be done one-on-one as
Rufa’i AA, et al. BMJ Glob Health 2016;1:e000015. doi:10.1136/bmjgh-2015-000015

Table 2

Resistance exercise (dumbbell) programme

Steps

Description

1

Push-up and pull-down

2

Pull-up and push-forward

3

Squat with dumbbell

4

Abdomen twist

5

Chest expand

6

Butterfly

7

Pull up and push down

8

Arm movements

9

Abdomen stretch

10

Arm swing

11

Body swing

12

Shoulder stretch

5
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Outcomes and assessments
All participants will be assessed at three different
periods: one at baseline, and then at 12 weeks after
intervention, and another at 12 weeks follow-up, respectively. The baseline measures will include sociodemographic data, physical activity, quality of life,
anthropometric characteristics, and diet history.
Post-intervention and during follow-up, all primary
( physical activity and quality of life domains) and secondary (BMI, body composition, waist-to-hip ratio, and
total caloric intake) outcome variables will be reassessed.
Demographic data: A brief demographic form will be
used to obtain the participants’ sociodemographic variables such as age, ethnicity, marital status, employment
status, educational status, and level of income. Other
matters to be assessed include type of cancer, stage at
diagnosis, duration after diagnosis, and the types of
treatment received.
Physical activity: The physical activity outcomes will be
surveyed with the International Physical Activity
Questionnaire-short-form (IPAQ-SF) version. The
IPAQ-SF was developed with the purpose of providing
an instrument for physical activity estimates that can be
comparable across the nations. The tool may either be
self- or interviewer-administered and has been tested for
validity and reliability across 12 countries.47 The Malay
version of the tool used in this study was adopted and
translated from English, and has been validated according to international practice.48 IPAQ-SF is made up of
seven items that elicits the duration and frequency of
vigorous- and moderate-intensity activities and walking
that took at least 10 min in a bout during the previous
week. This involves all the daily life activities such as
household chores, occupational and leisure time activities, as well as transportation. The time spent in sitting
6

down is also assessed in order to determine the extent
of the sedentary lifestyle of respondents.
The data obtained will be scored according to the
‘Guidelines for data processing and analysis of the
International Physical Activity Questionnaire (IPAQ)—
Short and Long Forms’. Brieﬂy, based on the intensities,
the physical activity measured will be converted to metabolic equivalent (MET) score by multiplying the
number of minutes and days of a given activity by its corresponding MET value. The MET values for vigorous
intensity, moderate intensity, and walking are 8.0, 4.0,
and 3.3 respectively. Therefore, MET-min/week for each
of the physical activities are computed as follows:
1. Vigorous intensity (MET-min/week)=vigorous intensity minutes×8.0×vigorous intensity days
2. Moderate
intensity
(MET-min/week)=moderate
intensity minutes×4.0×moderate intensity days
3. Walking (MET-min/week)=walking minutes×3.3×walking days
4. Total physical activity (MET-min/week)=vigorous
intensity
(MET-min/week)+moderate
intensity
(MET-min/week)+walking (MET-min/week).
The scores obtained will be categorised into low, moderate, and high levels of physical activity according to
the IPAQ instruction for physical activity classiﬁcation.
Further information about the IPAQ-SF can be accessed
at http://www.ipaq.ki.se/scoring.pdf.
Quality of life: The health-related quality of life outcomes will be assessed using the Functional Assessment
for Cancer Therapy-Breast (FACT-B) V.4. This version
was speciﬁcally developed to assess health-related quality
of life in breast cancer patients. The tool is made up of
44 items on a 5-point Likert scale. The response options
range from ‘Not at all’ to ‘Very much’ and respondents
are encouraged to answer all items by choosing a
response that is most applicable to them. The 44 items
are divided into ﬁve scales that comprise physical wellbeing, social/family well-being, emotional well-being,
functional well-being, and breast cancer speciﬁc concerns. The raw scores will be computed into the above
scales according to the recommendations for using
FACIT (Functional Assessment of Chronic Illness
Therapy) tools.49 The original English version has been
translated into Malay language in line with the best practices for cross-cultural adaptation and translation and
the psychometric properties tested.50
Anthropometry
The anthropometric outcomes will be assessed according to standard guidelines for anthropometric assessment.51 The measurements will be taken at least two
times on every site, and a third measurement will be
taken in cases where a difference of >0.5 cm is observed
between the ﬁrst and second readings for the height,
waist circumference, and hip circumference.
Weight, height, and BMI: The body weight will be measured using a digital weight and height scale (SECA
TZ-160, Hamburg, Germany). The values obtained will
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3 s for the concentric motions. Participants will receive
training beforehand on the correct posture, appropriate
movement and speed to carry out the exercise training
to ensure they perform the exercise correctly.
Group B (static bicycle ergometer): This group will participate in aerobic exercise training using a static bicycle
ergometer, three times per week. The subjects will
perform the exercise at sub-maximal intensity that will
be determined from the initial ﬁtness assessment. At the
beginning, subjects will exercise at 90 watts (W) for
20 min, which will be increased by 30 W after the third,
sixth and ninth weeks to reach a maximum 150 W
towards the end of the protocol. The exercise session
will begin with light aerobic warm-up and stretches followed by cycling at 60 revolutions per minute (rpm) and
ends with a cool down activity.
Group C (control): This group will be advised to
perform their daily activities as usual and continue with
the care regimen as advised by their oncologist.
Participants in this group will be offered a 1-month
supervised exercise at the end of the intervention
programme.
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Body composition
Each participant’s body composition, including body fat
percentage and fat free mass, will be assessed using the
body composition analyser (Tanita SC-330, Tokyo,
Japan) which uses bioelectrical impedence analysis. This
protocol uses electrical impedence to compute an estimate of the total body water, fat-free mass, and body fat.
The body composition analyser, Tanita SC-330, provides
estimated values similar to the values obtained by
dual-energy X-ray absorptiometry (DXA) and MRI
methods.52 The equipment has wide applicability including assessing the effectiveness of individual nutrition
and exercise programmes, both for health and physical
ﬁtness. The equipment is simple to use and measurements can be easily and quickly taken, hence reducing
patient inconvenience during the measuring process.
Diet history
The diet history will be assessed using a 3-day food diary.
Participants will be required to record their food
(including snacks) and beverage consumption in a
typical day. The record will cover one weekend and two
weekdays. The values obtained will be analysed to determine the total caloric intake of the participants. The
outcomes to be assessed and the tools to be used for the
assessment are presented in table 3.
Sample size
The principal aims of this intervention are to compare
changes obtained in physical activity estimates and
overall quality of life from baseline to week 24, between
the exercise groups (A and B) and control group (C).
The literature on physical activity intervention programmes among breast cancer survivors has shown small
to large effects on physical activity level and overall
quality of life. Based on the effect size, our choice for
calculating sample size was ‘moderate’ due to the preliminary nature of this study. Besides, to the best of our
knowledge to date, there has been no study in Malaysia
that assesses the feasibility of carrying out an

Measurement tools and assessment outcomes

Measurement tool

Assessment outcome

Primary end point
IPAQ-SF

Physical activity estimate

FACT-B

Components of quality of life

Secondary end point
Body composition
analyser Tanita SC-330

Body composition and BMI

Measuring tape

Waist and hip circumference

3-day food diary

Total caloric intake

Other assessments
Demographic data form

Sociodemographic
characteristics

Breast cancer
characteristics

Family history, type of breast
cancer, stage at diagnosis of
the disease, and duration
after diagnosis

Treatment record

Type of surgery,
chemotherapy, radiotherapy,
and number of cycles

BMI, body mass index; FACT-B, Functional Assessment for Cancer
Therapy-Breast; IPAQ-SF, International Physical Activity
Questionnaire-short-form.

individualised exercise programme such as the use of
light resistance dumbbells among breast cancer survivors. In addition, according to our proposed statistical
analyses, we need 28 participants per group which gives
a sample size of 84 participants. However, to cater for
dropout, a 20% withdrawal rate was considered giving a
total of 102 participants. Furthermore, a systematic
review and meta-analysis data have reported a range of
sample sizes used in physical activity trials, ranging from
6–319 participants per intervention group and 4–322
participants per control group.53
Statistical analysis
Statistical Package for Social Sciences V.22.0 (SPSS
Chicago, USA) will be employed to analyse the obtained
data using per protocol analysis as follows. Two-way analysis of variance (ANOVA) will be used for baseline comparisons of demographic variables. For comparison of
change scores in randomisation groups, the primary outcomes ( physical activity estimate and quality of life
domains) will be reported as independent samples.
Depending on the normality of data distribution,
change scores for secondary outcomes (body composition, BMI, total caloric intake, waist-to-hip ratio) for
individual variables will be determined and compared
between intervention groups by employing appropriate
procedures for parametric or non-parametric analysis.
To test the aim of the study, a time by group interaction
term will be employed. Also for time (T0, T1 and T2)
and group (A, B and C) allocation being ﬁxed factors,
random effect mixed modelling will be used. Overall, to
control for sociodemographic variables, repeated
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Table 3

be approximated to the nearest 0.1 kg. The height of participants will be measured (to the nearest 0.1 m) using
the same weight and height scale (SECA TZ-160,
Hamburg, Germany). The BMI value will then be estimated from the standard calculation of weight divided
by height2 (ie, kg/m2).
Waist circumference, hip circumference and WHR: Waist and
hip circumferences will be measured (to the nearest
0.1 cm) using an inelastic tape rule (Butterﬂy, Shanghai,
China). The midpoint between the iliac crest and the
lowest rib will be considered as the reference point for
measuring the waist circumference. The area with
maximum protrusion of buttocks on standing with the
feet close together will be considered as the reference
point for the hip circumference measurement. The
values recorded for waist and hip circumferences will be
used to determine the waist-to-hip ratio.
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DISCUSSION
The number of breast cancer survivors will continue to
increase as a result of improvements in detection and
treatment modalities. Unfortunately the cancer itself
and its associated side effects will continue to disturb
breast cancer survivors in the long term.54 Exercise has
been shown to be beneﬁcial in relieving some of the
adverse effects of cancer and its treatment.55 However,
whether exercise participation can be encouraged
among breast cancer survivors by using less sophisticated
gadgets such as the light resistance dumbbell has not
been studied.
This study will add to the existing pool of information
in the emerging area of exercise therapy among breast
cancer survivors in several ways: ﬁrst, through evaluation
of physical activity levels and quality of life components
following light resistance dumbbell exercise; second, the
use of light resistance dumbbells in exercise therapy
training and the addition of premenopausal women will
contribute to this expanding ﬁeld; third, inclusion of
‘early’ breast cancer survivors, and the 12-week follow-up
period after intervention to test the sustainability effects
of the exercise, will also add to the available literature.
Evidence continues to emerge on the potential beneﬁts of physical activity intervention programmes on the
levels of physical activity and quality of life outcomes in
breast cancer survivors. This is observed from the
increasing number of exercise therapy trials being
recorded in clinicaltrials.gov.56 According to the current
literature, physical activity intervention programmes
after breast cancer treatment have small to large effects
on breast cancer-speciﬁc concerns, symptoms and side
effects, fatigue, aerobic ﬁtness, physical activity level, and
overall quality of life. Similarly, during the course of
treatment these effects are reported on bodyweight,
aerobic ﬁtness, functional quality of life, anxiety, and
self-esteem.53 Data reported elsewhere may not necessarily be applicable to Malaysian breast cancer survivors.
Currently, however, there is a dearth of information on
exercise intervention in Malaysia and no physical activity
data are available among breast cancer survivors.
Moreover, to the best of our knowledge, no study has
8

been conducted using light resistance dumbbell exercise
among breast cancer survivors.
Studies that deal with topical issues on the speciﬁc
exercise demands of breast cancer survivors are lacking.
Recently, however, a study conducted among rural breast
cancer survivors on exercise preference reported that
the participants preferred face-to-face exercise counselling both pre- and post-treatment.57 The present study
addresses this need, offering face-to-face exercise instruction with the aim of achieving sustainability of the programme. In the process, it will be explained that
participation in exercise does not mean going to the
gymnasium and/or using sophisticated and expensive
gadgets that involves extra costs. Most of the early studies
have used sophisticated gadgets for resistance exercises.
In contrast, this study involves the use of light resistance
dumbbells which are very comfortable to grasp and hold
while working the required muscle group(s). According
to Milne et al,58 breast cancer survivors attached importance to exercise as a vehicle for health promotion irrespective of whether they participate or not; this further
supports the need to encourage exercise participation
through an exercise programme that is feasible and
affordable. Furthermore, an intervention that is tailored
towards an individual’s current physical activity ability
may be more widely accepted. This will enhance participation in physical activity among breast cancer survivors,
particularly those lacking access to modern sophisticated
facilities.
Determining the right time for intervention is as
important as the intervention itself. An earlier study59
deﬁned the ‘teachable moment’ as a critical moment
when lifestyle behaviours of survivors change during the
course of treatment. It is presently not clear when is the
best time for breast cancer survivors to engage in physical activity. Holding on to the ‘teachable moment’,
change in the behaviour of breast cancer survivors will
be promoted by participation in supervised exercise
training. In addition, since the exercise programme
creates a calming and assuring condition, the change
will last for a longer duration of time. Therefore, early
intervention is useful because breast cancer survivors
may have higher chances of accommodating psychological problems associated with their diagnosis for a
longer duration compared to other cancer survivors.
They may also be more interested in participating in the
intervention programme.60 All of these factors support
the need for early intervention. This is in agreement
with our inclusion phrase of ‘early breast cancer survivors’. The ‘early breast cancer survivors’ involve women
diagnosed with breast cancer and receiving cancerrelated treatments within the ﬁrst 12 months after diagnosis. This is particularly true as most of the exercise
trials for breast cancer survivors included participants
from 6 months to 10 years and above after the treatment.61 We therefore strongly believe that to ride on the
crest of the teachable moment, early breast cancer survivors need to be included.
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measure ANOVA will be used to determine differences
in both primary and secondary outcomes between
groups over time. Analysis of covariance (ANCOVA) will
be used to determine the differences in postrandomisation outcomes among study groups (adjusting
for pre-randomisation values and other factors). α Level
of signiﬁcance will be set at a probability value of
p≤0.05.
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One unique element of this study is the inclusion of a
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follow-up after completion of the intervention will
enable evaluation of long-term adherence to the exercise. Long-term adherence will provide the sustainability
of exercise participation even after the exercise intervention programme is completed. Studies on exercise interventions among cancer cases have reported >80%
adherence rates, but these studies did not explore
whether the advantages of the exercise intervention
lasted in the long term after termination of the
study.62 63 The gains from exercise mostly fade away
because participants fail to continue the exercise regularly after termination of the study. Therefore, there is a
need to re-examine long-term exercise adherence following termination of the study. Numerous exercise interventions among breast cancer survivors seek to bring
about change in lifestyle behaviour from a sedentary to
a physically active one, but there is no sufﬁcient evidence to demonstrate exercise adherence following an
exercise intervention.
Thus, the present study will ﬁnd out if the precise
gains of exercise succeeding a 12-week follow-up can
perpetuate in the absence of active enrolment and
supervision of exercise intervention by investigators.
Data on the diet and physical activity patterns and
effects, which will be obtained at the time of this study,
may supply useful knowledge that may be applied in the
planning of future studies. This will contribute
immensely in achieving the long-term goal of adherence
to exercise among the growing population of breast
cancer survivors.
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