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ABSTRACT

1. The PAPHIO study protocol: a randomized controlled trial with a 2 x 2 crossover
design of Physical Activity adherence, Psychological Health and Immunological

Outcomes in breast cancer survivors

Summary. The PAPHIO study; a randomized controlled trial with 2X2 crossover design
implements a self-directed physical activity program in which participants engage in self-
monitoring and receive motivational interviewing (MI) to enhance physical activity adherence.
The study aims to determine the effects of 24 weeks self-directed activity combined with MI
on (1) psychological health, (ii) quality of life (QoL) and (iii) immune function in female breast
cancer survivors. During my PhD, I was involved in writing of the PAPHIO protocol,
submission of ethics applications, informed consent, information to participants and
advertising materials, acquiring site specific approvals, submission of ethics amendments,
adding a new recruitment site, and, submission of ethics progress reports. The trial has been
registered via the Australian New Zealand Clinical trials Registry- ACTRN12619001271190.
Prospectively registered on 13 September 2019
http://www.ANZCTR.org.au/ACTRN12619001271190.aspx

2. The effect of physical activity motivation by step tracker and motivational interviewing
in self-directed physical activity on quality of life and psychological health in female

breast cancer survivors

Background. Regular physical activity (PA) or exercise in female breast cancer survivors is
well known to promote their clinical outcomes and quality of life (QoL), as well as importantly
reducing their mortality rate. However, few breast cancer survivors achieve PA
recommendations. Those prescribing PA or exercise programs for breast cancer survivors must

be aware of its safety and effectiveness, as well as their physical ability and clinical conditions.



This thesis aims to assess the efficacy of two motivational strategies - step tracker and
motivational interviewing (MI) - for promoting adherence to self-directed physical activity in
breast cancer survivors. The thesis reports the feasibility of the clinical trial “Physical Activity
adherence, Psychological Health and Immunological Qutcomes in breast cancer survivors
(PAPHIO study)” conducted in collaboration with Western Health, Melbourne VIC Australia.
Additionally the thesis reports a systematic review and meta-analysis comparing the efficacy

of step tracker and MI in promoting adherence to self-directed PA in breast cancer survivors.

A 12-week feasibility study of a randomized controlled trial

The pilot study presented herein, involved the recruitement of female breast cancer surviors
who were randomly allocated into intervention group (Immediate intervention group; I1G) or
control group (delayed intervention group; DIG) between February and December 2020. All
participants were prescribed a 12 week self-directed PA program, alongside a pedometer (Fitbit
Alta HR) for daily step self-monitoring. Paricipants in the IIG were provided MI once face-to-
face at week 1 and three times via telehealth (phone call) at weeks 2, 4 and 9. The participants
in the DIG were not provided with MI, but received the same PA intervention. The feasibility
of the study was assessed by the recruitment and retention rate as well as the preliminary
efficacy of the pedometer and MI interventions, evaluated by analysing PA adherence, daily
step counts, and scores in QoL, psychological health, exercise self-regulation, exercise barriers

and task self-efficacy at week 12.

Results. Seventeen participants were recruited over an 11 month period. The recruitment rate
was 1.5 participants per month, with a retention rate of 82.35 % (14/17). Three participants
dropped out (17.65%), with one withdrawal (5.89%) in the IIG group and two (11.76%) in the
DIG losing contact with the study. No effects of group by time on daily steps, or scores in QoL,
psychological health, exercise self-regulation, exercise barriers and task self-efficacy were

noted at week 12 of the intervention.
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3. A systematic review on self-monitoring vs Motivational Interviewing: Motivation
techniques in self-directed physical activity to improve adherence in breast cancer

survivors

Background / Methods. The systematic review was registered with PROSPERO on 22"
January 2020 (Registration number CRD42020148542). The study included studies
implementing self-directed PA programs, alongside step tracker or MI for motivation in female
breast cancer survivors from the following databases: CENTRAL, Pubmed, CINAHL,
PsycINFO, and Sportdiscuss without date of publication limitation. Search results were
collected using the online software Covidence. The primary intervention of the study was self-
directed PA, the comparisons were motivation strategies between step tracker and MI and the
outcome was adherence. Two reviewers independently screened titles and abstracts, before
individually assessing full-texts of the relevant articles for eligibility criteria. Data of individual

trials were extracted into custom data extraction forms.

Results. The search identified 7,921 potential studies published between 1980 and 2020. Of
these, 91 underwent full-text screening, of which 16 studies were included for data extraction.
The review found that self-directed PA program applying step tracker and MI in breast cancer
survivors were heterogenous in interventional designs and duration across the studies. PA
adherence was reported with significant heterogeneity; for example, some studies report
percentage of participants who met PA recommendations while some studies use repeated
measures such as weekly duration or intensity of PA or daily step count. Overall, they reported
a positive effect of step tracker or MI intervention on adherence and physical or psychological
outcomes. The studies which clearly indicated the PA recommendations or minimum
requirements of the project as meeting guidelines for participants can report the percent of
participants who meet the criteria. However, studies which declared that participants would be
motivated to direct themselves to increase their PA (no minimum requirement) reported the

average of repeated activity measures in participants.

Conclusion. This systematic review illustrates the benefit of applying step tracker and MI in

self-directed PA programs, to improve adherence. The pilot study shows the feasibility of a 12-
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week self-directed physical activity program using a Fitbit and MI intervention in female breast
cancer survivors. However, the pilot study showed the low acceptability of the effect of group
by time on physical activity adherence, QoL and psychological health in breast cancer
survivors due to the limitations of recruitment during the outbreak of COVID-19 leading to
small numbers in this pilot study. A larger randomized controlled with 2x2 crossover design
study (two groups each receiving the intervention and control conditions by random order of

conditions) under the project PAPHIO study is currently in progress.
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Literature Review

Chapter preface:

This chapter is a combined literature review, consisting of three published works which were

created during the candidature of this thesis.
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of a number of co-authors, who provided guidance, editorial assistance and advice. However,
the conception, execution and initial draft of the publications were performed by the

candidate. Specific contributions by co-authors are detailed in the declarations



Chapter 1

Literature Reviews
Review paper manuscript - 1

1a. Breast cancer and exercise: the role of adiposity and immune markers

ABSTRACT

Currently, breast cancer forms a quarter of all cancers and 15% of cancer-specific deaths
amongst females. The global occurrence of breast cancer increased between 2008 and 2012,
while the mortality rate decreased. Exercise can be beneficial to breast cancer patients through
mechanisms of adiposity and immune responses. Herein, we identify the effects of exercise
programs on adiposity and immunological markers which can improve breast cancer outcomes.
Even though there is some evidence supporting the improvement of fat metabolism and
immune function after an exercise program in breast cancer, the randomized control studies

published are limited and require further comprehensive analysis in this population group.

Keywords: Breast cancer, Exercise, Biomarkers, Adiposity, Immune biomarkers, Outcome
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ARTICLE INFO ABSTRACT

Keywords:

Breast cancer

Exercise

Biomarkers

Adiposity

Immune biomarkers
Breast cancer outcome

Currently, breast cancer accounts for a quarter of all cancers and 15% of cancer-specific deaths amongst females.
The global occurrence of breast cancer has increased in the last decade whilst the mortality rate has decreased.
Exercise can be beneficial to breast cancer patients through changes in adiposity and immune responses. Even
though there is some evidence supporting the improvement of fat metabolism and immune function after an
exercise program in breast cancer, randomized controlled studies are limited and require further comprehensive
analysis in this population group. Herein, we identify the known effects of exercise programs on adiposity and

immunological markers which can improve breast cancer outcomes.

1. Introduction

Breast cancer leads to physical and mental distress [1] which is
linked with increased prevalence of malignancy-related mortality
amongst females worldwide [2]. The World Health Organization [3]
mandates that exercise improves physical and mental wellbeing in
g 1 and that cc moder ity exercise decreases the
risk of cardiovascular disease, diabetes and cancer. Interestingly,
exercise programs for breast cancer have been reported to contribute
to positive outcomes with increased survival rates [4]. This article gives
an overview of the current trend for global breast cancer, possible risks
factors and the benefits of exercise programs on breast cancer preven-
tion and outcomes, with specific emphasis on adiposity and immuno-
logical biomarkers. It has been shown that certain biomarkers are
improved with physical activity; for example, adipokines, estrogen,
insulin resistance, C-reactive protein [5,6], T helper (Th) cells [7] and
cytotoxic activity of NK cells [8]. These biological changes following
exercise training have been associated with improved breast cancer
outcomes and reduced mortality rates [6].

2. Methodology

This review article summarizes the existing knowledge of the
benefits associated with exercise on breast cancer outcomes through
adiposity and i using related articles pub-
lished between 2000 and 2017 in Medline and PubMed. The key terms

rlogical mech
g

* Corresponding author.

of this review consists of breast cancer OR breast neoplasms AND
exercise OR physical activity, breast cancer OR breast neoplasms AND
biomarkers for adiposity OR obesity-related biomarkers, breast cancer
OR breast neoplasms AND immunological biomarkers.

3. The global incidence of breast cancer

Breast cancer is one of the leading health issues of women world-
wide. Currently, breast cancer is ranked as the most common diagnosed
cancer with an estimated 1.7 million cases and over 520,000 deaths
worldwide [9]. It accounts for one quarter of all cancer types and 15%
of all cancer related deaths in females. The higher developed countries
such as USA, Europe (northern and western), Australia and New
Zealand have higher incidence rates of breast cancer as compared to
the intermediate developed countries of Europe (central), Latin Amer-
ica and the Caribbean; the lowest incidence rates of breast cancer being
in low developed countries, Africa and Asia [10]. However, the highest
death rate is observed in parts of Africa and South Asia [11], with the
death rate being lowest in USA, Europe (northem and westem),
Australia and New Zealand [11]. Data from the World Health Organiza-
tion shows that the occurrence of breast cancer has increased rapidly in
22 of 39 observed countries between 2008 and 2012, whilst the global
mortality rate has decreased [11].

E-mail addresses: vasso.apostolopoulos@vu.edu.au (V. Apostolopoulos), lily.stojanovska@vu.edu.au (L Stojanovska).

* These authors contributed equally to this paper.

http://dx.doi.org/10.1016 /. maturitas.2017.04.022
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0378-5122/ © 2017 Elsevier B.V. All rights reserved.



1. Introduction

Breast cancer leads to physical and mental distress [1] which is linked with increased
prevalence of malignancy-related mortality amongst females worldwide [2]. The World Health
Organization [3] has mandated that exercise improves physical and mental wellbeing in general
and that consistent moderate-intensity exercise decreases the risk of non-communicable
diseases including, cardiovascular disease, diabetes and cancer. Interestingly, exercise
programs for breast cancer have been reported to contribute to positive outcomes with
increased survival rates [4]. This article gives an overview of the current trend for global breast
cancer, possible risks factors, the benefit of exercise programs on breast cancer prevention and
outcomes with specific emphasis on adiposity and immunological mechanisms identifying the
relationship between appropriate exercise programs and the changes of these biomarkers. It has
been shown that certain biomarkers are improved with physical activity; for example,
adipokines, estrogen, insulin resistance, C-reactive protein [5,6], T helper (Th) cells [7] and
cytotoxic activity of NK cells [8]. These biological changes followed by exercise training can

imply improved breast cancer outcomes and reduction in mortality rates [6].

2. Methodology

This review article summarizes the existing knowledge of the benefits associated with
exercise on breast cancer outcomes through adiposity and immunological mechanisms using
related articles published between 2000 and 2017 in Medline and PubMed. The key terms of
this review consists of breast cancer OR breast neoplasms AND exercise OR physical activity,
breast cancer OR breast neoplasms AND biomarkers for adiposity OR obesity-related

biomarkers, breast cancer OR breast neoplasms AND immunological biomarkers.

3. The global incidence of breast cancer

Breast cancer is one of the leading health issues of women worldwide. Breast cancer is
ranked as the most common diagnosed cancer with an estimated 1.7 million cases and over
520,000 deaths worldwide [9]. It accounts to one quarter of all cancer types and 15 % of all
cancer related deaths in females. The higher developed countries such as USA, Europe

(northern and western), Australia and New Zealand have higher incidence rates of breast cancer



as compared to intermediate developed countries of Europe (central), Latin America and the
Caribbean; the lowest incidence rates of breast cancer being in low developed countries
of Africa and Asia [10]. However, the highest death rates is observed in parts of Africa
and South Asia [11], with the death rate being lowest in USA, Europe (northern and
western), Australia and New Zealand [11]. Data from the World Health Organization shows
that the occurrence of breast cancer has increased rapidly in 22 of 39 observed countries

between 2008 and 2012, whilst the global mortality rate has decreased [11].

3.1. The incidence trends by age

In the 1980s, the incidence of breast cancer dramatically increased in US women aged
over 40 years [12]. This may have resulted from improvements in mammography screening.
The incidence remained constant for women who were in their 40s through the 1990s but
gradually increased in women above 50 [12]. This upward trend is likely due to increased rates
of obesity in older women and the use of hormonal replacement therapy to alleviate
menopausal symptoms [13]. In the early 2000s, following the publication of the Women’s
Health Initiative study [14] the incidence rate decreased in women aged over 50, possibly due
to the decreased use of hormone replacement therapy. More recently, the incidence of breast
cancer has been reported as stable for US women in their 40s and 50s. However, it has increased
by 1 % and 1.2 % annually for women aged 60 and 70 years since 2004 and 2005, respectively.
For women aged in their 40s, the incident rate of breast cancer has been stable since 1986,
whereas for women aged between 20-39 years the incidence rate increased 0.6 % per annum
from 1994-2012 [12]. The incidence of breast cancer in younger women is higher in less

developed countries in Africa and Asia comparing with Europe and North America [2].

3.2. The incidence trends by race and ethnicity

Age-standardised rate of breast cancer incidence in developed continents, ie.
Australia and Northern America are greater than developing continents i.e Asia and Africa
(71.7 vs 29.3/100,000) [2]. The incidence and mortality rates of breast cancer in relation to race
and ethnicity in the US suggests that non-Hispanic women have the highest incidence (128.1
(white) and 124.3 (black) / 100,000) than Alaska native/American Indian, Hispanic
(91.9/100,000) and Asian Pacific women (88.3/100,000) [12]. Even though, the incidence
rate in white women is slightly higher than black women, the mortality rate in black

women is 42 % higher than in white women [12]. The lower incidence of breast cancer in



Alaska native/American Indian, Hispanic and Asian Pacific women may represent the
variation of the risk factors associated with decreased risk, ie. younger age having their first
child and breast feeding for over 12 months [12]. The continuing higher rate of breast
cancer incidence has been found in more developed regions such as Northern America,

Europe and Australia [11].

4. Risk factors of breast cancer

The presence of risk factors does not denote that a woman will develop breast cancer,
just as the absence of risk factors does not necessarily prevent breast cancer [15]. However, it
is very important for a woman to understand her risks for breast cancer and
specific interventions to reduce the risks, in addition to the benefits of breast
cancer screening [15]. Known risk factors have a strong association with ageing,
reproductive history, exogenous hormone exposure and family history [15]. Indeed,
some risk factors can be controlled but others are difficult to manage. The possibility
of breast cancer in American women dramatically increases every 10 years. For example,
the breast cancer risk of a woman aged 30 is 0.44 %, whereas a woman aged 70 has a
risk of 3.89 % [12]. Some data suggests that the impact of lifestyle and reproductive
patterns are on the upward trend of breast cancer incidence; for instance, agricultural
countries changing to industrial societies [16], menarche at younger age and menopause at
a later age [17]. In addition, the use of hormone replacement therapy pre- and post-
menopause [15], the wuse of oral contraceptives and primiparous women with
the first full-term pregnancy at a later age are linked to rising breast cancer
occurrence [15, 18, 19]. In fact, a female that is periparous or multiparous at a younger
age lowers the relative risk of breast cancer at or after menopause compared to
nulliparous women [17]. Interestingly, women who breastfed have a hazard ratio of
0.75 for premenopausal breast cancer compared to women who never breastfed;
although this phenomenon is associated to those with a family history of breast cancer
[20]. Moreover, the presence of BRCA1 and BRCA2 gene mutations are associated
with higher risk of breast cancer [21]. As a consequence, counselling and timely
screening procedures are provided to women who carry these genetic mutations [21].

In the last decade research studies have alluded to chronic low grade
inflammatory responses being one of the major contributing factors leading to chronic
diseases such as diabetes, cardiovascular disease and cancer. One of the major

culprits of low grade inflammation is obesity [22]. In fact, in obese animals there is a



correlation between adipocyte hyperplasia and tumor progression [23]. It is likely that in
obesity, poor functional adipose tissue secretes higher levels of pro-inflammatory factors and
inhibits the release of adiponectin. This alteration may explain the link between obesity, type-2
diabetes, metabolic syndrome and cancer [23].

4.1. Breast cancer and obesity

Obesity is likely to be associated with increased risk of breast cancer, especially in
postmenopausal women [24]. Body weight gain of every 3.2 kg in women above 18 years of
age increases the risk factor for breast cancer with an estimated relative risk of 2.85, increasing
their mortality rate by 7 % [25]. This attribute can be related to several mechanisms through the
increase of adiposity consisting of increased blood circulation of estrogen, insulin and
insulin-like growth factor (IGF [26] as well as endocrine disrupting compounds (organic
pollutants, such as, organochlorines which accumulate and are stored in fatty tissues, including
that of adipose mammary tissue [27]. In addition, adipokines and leptin, produced and secreted
by adipocytes, are higher in obese individuals and may contribute to postmenopausal breast
cancer [6]. Moreover, the association between obesity and activation of immune cells (M1
macrophages, B cells, T cellehemokines, pro-inflammatory cytokines (IL-1, IL-6, TNF-a)
and pro-angiogenic factors, change the body milieu contributing to increased risk of breast

cancer [28].

5. Effects of exercise on overall health and disease prevention

The ancient Greek physician, Hippocrates, stated in the 5th century BC that if
individuals lack their energy expenditure, they would be liable to disease, deteriorated growth
and quicker ageing [29]. The observational studies conducted between 1940 and 1950 noticed
that employees who were more active, such as bus conductors, had lower incidence of heart
disease than bus drivers [30]. Exercise training reduces the precedence of some chronic
diseases due in part to its effects on anti-inflammatory processes [31]. Regular and long term
moderate aerobic exercise enhances fat metabolism which results in the reduction in adipokine
secretion [31]. Physical activity has been shown to decrease IL-6, IL-8 and IL-15 cytokines,
whereas IL-1 receptor antagonist and soluble TNF-alpha receptor which are released during
muscle contraction, may contribute to anti-inflammatory processes [32]. Likewise, in a 10

week combined walking and weight training program dramatically reduced C-reactive protein
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in hypercholesteremic people with inactive lifestyles [33]. It is recommended by the World
Health Organization that an active lifestyle improves overall health in adults aged 18-64
years. Active lifestyle includes that of leisure physical activity (gardening, walking, dancing,
swimming), transportation (cycling, walking), occupational work, household tasks and

contributing to game play, sports or planned exercise. This leads to improved heart function,

muscular fitness and bone health, as well as contributing to reduced risk of developing chronic

disease [341. Generally. an adult should part: e in at least 150 minutes of moderate intensity

aerobic activity or at least 75 minutes of vigorous intensity aerobic activity per week [34].

Indeed, a prospective cohort study of 3,918 subjects conducted in England between 1990 and
2014 reported that the mortality rate of people who lived sedentary lifestyles was highest
at approximately 42/1,000 persons per year risk (PYR) and lowest amongst those who met
the recommended activity levels at approximately 6/1,000 PYR. Hence, activity reduces
the mortality rate by 25 % [35]. As the representative population adhering to exercise
guidelines would significantly reduce mortality rates, a strategy to involve the general
population in engaging in an active lifestyle could be emphasized for public health
promotion [35]. The implication of positive effect of regular exercise on anti-inflammatory
response can support exercise recommendation for people living with chronic diseases such

as cancers [31].
5.1. Effects of exercise on immunological parameters

Acute exercise releases the stress hormone cortisol which upregulates major
histocompatibility complex (MHC) class II expression IL-12 production, neutrophils and

natural killer (NK) cells have been noted in the circulation during bouts of acute exercise

[36]. In addition, a short bout of heavy cycling increases pro- and anti-inflammatory responses,
including cytokines (TNF-alpha, IL-6 and IL-4), T cells, B cells, monocytes and growth factors
[37]. Likewise, immediately following brief exercise, gene expression of some monocytes
involved in vascular diseases like angiogenesis, asthma and arthritis are altered [36]. More
specifically, a single bout of vigorous exercise at approximately 80 % VO2max alters the
expression of a number of NK cell genes which are involved in cancer [36]. These findings
suggest that exercise may contribute to chronic disease prevention via the innate immune
system. Moreover, long term exercise and/or high-intensity training in young swimmers
exhibits greater leukocyte transcriptional changes in some genes which are related to

mitochondrial energetics and protein production, as well as downregulating genes that are involved
in inflammation [38]. The effects of exercise on immune functions in cancer patients involves the

changes of NK cells, neutrophils, T cells, monocytes and cytokines. However, more research studies in
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immunological biomarkers responding to exercise are required [36].

6. Epidemiological studies linking exercise with the incidence of breast cancer

Physical activity in adulthood tends to reduce the risk of breast cancer. In a systematic
review and meta-analysis study associating physical activity to chronic disease outcomes
between 1980-2016, noted that there was a strong correlation between those who achieved total
physical activity several times higher than the recommended minimum to the risk of 5 chronic
diseases including, breast cancer; the other chronic diseases being colon cancer, diabetes,
ischemic heart disease and ischemic stroke events. Thirty five prospective cohort studies
(involving 50,949,108 cases of breast cancer) reported 14 % reduction in the risk of breast
cancer for those in the highly active category (over 8,000 metabolic equivalent (MET)
minutes/week) with relative risk of 0.863 [39]. Exercise appears to reduce the risks of breast
cancer through a number of mechanisms including, reducing body fat which in turn reduces
estrogen and insulin concentrations. Indeed, these biological substances have mitogenic effects
on mammary cells [6]. Likewise, leptin released from adipose tissue which is associated to
post-menopausal breast cancer, significantly decreases following aerobic activity [6].
Furthermore, exercise may have positive effects in reducing the incidence of breast cancer, by
improving the immune system. Indeed, exercise has been shown to increase circulatory NK
cells by 5-fold which play a key role in the defense against pathogens and cancer immune-
surveillance [36]. Moreover, there is evidence to suggest that physical activity during
adolescence or young adulthood may lower the risk of pre-menopausal and post-menopausal
breast cancer [40]. Overall, the decreased risk of breast cancer associated with physical activity
differs according to age; 16 % for adolescence, 8 % for early adulthood, 15 % for middle
adulthood and 17 % for over the age of 50 [41]. Importantly, breast cancer prevention efforts
must start from the early stages of a woman’s life [16].

A prospective cohort study in 78,733 women conducted between 1997-2011 [42],
assessed the degree of physical activity during adolescent and adult life. It was noted that
moderate physical activity in women aged 14-22 reduced the risk of pre-menopausal breast
cancer considerably. High intensity physical activity in these young women (over 4,320 MET
minutes/week) showed a modest correlation with breast cancer risk reduction. The association
is likely stronger in breast cancer patients with estrogen receptor negative tumors and in younger
pre-menopausal women. However, there was no correlation between physical activity in early
life to the risk of developing post-menopausal breast cancer [42]. The likely mechanism

involved in reduced breast cancer risk for an adolescent who regularly performs exercise could
12



be due to delayed onset in menarche and/or reduced menstrual cycles, shortening reproductive

hormone exposure [43].

6.1. Exercise as an adjuvant therapy following breast cancer diagnosis

Physical activity, especially moderate intensity aerobic exercise for females following
breast cancer diagnosis, has been noted in a number of studies to be advantageous in regards
to breast cancer outcomes (decreased mortality rate by >30 % [4] and decreased recurrence
rates). As a result of exercise, total body fat reduces as well as a number of inflammatory
biomarkers which could contribute to better outcomes in patients with breast cancer [47].
Likewise, in a cohort-longitudinal study, it was clear that fast walking (3 hours/week) prior to
and following breast cancer diagnosis in postmenopausal women reduced the mortality rate by
40 % [44]. In addition, an aerobic exercise regime prescribed to women with breast cancer
during early treatment in the Netherlands between 2010-2013, reduced fatigue and increased
overall fitness [1]. Furthermore, sleeping disturbance, mood disturbance and anxiety declined
following a 12 week aerobic exercise program in Thai women undergoing adjuvant
chemotherapy [45]. Most importantly, reports in previous systematic reviews, suggested that
aerobic exercise with moderate-high intensity (50-85 % of maximal heart rate), 3 times/week
ranging between 8-24 weeks to be the most frequent mode for breast cancer patients and
survivors as this program may also have a positive effect on the cardiovascular, muscular and
neurological systems. As a consequence this can lead to improvements in quality of life,
such as the ability to deal with daily tasks [46]. Improvements in clinical outcomes in breast
cancer patients following different exercise regimes are shown in Table 1. Although the
American College of Sports Medicine has identified safety and benefits of exercise
programs to breast cancer outcomes, there are a limited number of randomized controlled
trials that have assessed the positive effects of exercise to breast cancer outcomes. Hence,
the need for clarity on the mechanisms that may be related to exercise and cancer prognosis

[47].
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Table 1. The effects of different exercise regimes on breast cancer clinical outcomes

Types of exercise Effects on clinical outcome Reference
Regular exercise, - Reduce cancer-specific and all-cause mortality [47]
occupational and leisure (Hazard ratio in survival rate)
activities
Fast walking (3 - Exercise before diagnosis can lower all-cause [44]
hours/week) before and ~ mortality by 39%
after diagnosis - Exercise after diagnosis can reduce all-cause

mortality by 46% and reduce breast cancer-
specific mortality by 39%
Moderate to high - Improved quality of life, ability to deal with [46]
intensity aerobic exercise daily tasks
(50-85% of maximal
heart rate) for 3
time/week and range
between 8-24 weeks
Two aerobic and strength - Lower physical and mental fatigue [1]
sessions per week; 60 - Increase leg muscles strength
minutes per session
including 5 min-
warming-up, 25 min-
progressive aerobic
exercise, 25-min weight
training and 5 min-cool
down, for 18 weeks (start

early after diagnosis)

Self-directed exercise [45]
(during treatment period) - Decline sleeping disturbance

: 12-week progressive - Improved emotional status

aerobic exercise (low to - Reduced symptoms of distress

moderate intensity

14




walking; at least 20 min

each day)

6.2. Effect of aerobic training on obesity-related cancer risk biomarkers in breast cancer

Obesity is an important contributing factor to the generation of low grade chronic
inflammation leading to chronic conditions, including metabolic diseases, immune dysfunction
and cancer; as a result of improper fat metabolism [22]. This condition however, can increase
the recurrence and mortality rates of breast cancer survivors [48]. Adipose tissue produces high
levels of pro-infammatory cytokines (IL-1, IL-6, TNF-alpha) and monocyte chemo attractant
protein, which are known to be associated with insulin resistance [49]; an adverse effect well
known for mammary cell proliferation [5]. However, further randomized clinical trials are
required in order to ascertain appropriate exercise regimes on adiposity that may influence
breast cancer survival [47].

In a systematic review it was clear that alterations in adiposity related biomarkers as a
result of physical activity, are likely to lower the risk of postmenopausal breast cancer;
adiposity biomarkers included, body mass index (BMI), leptin, adiponectin, sex hormone
binding globulin (SHBQG), estrogen, androgen, insulin resistance, IL-6, TNF-alpha and C-
reactive protein (CRP) [5]. In addition, long term exercise has been shown to decrease estradiol
levels and increase SHBG in postmenopausal women who reduced more that 0.5 % of body fat
[50]; in fact, those who did not lose body fat showed increase levels of estrogen [50]. In
addition, exercise reduces testosterone levels by decreasing adiposity or by increasing SHBG
[51], as well as improving insulin sensitivity, reduces adipokines and CRP which directly
influence the risk of breast cancer [5].

Furthermore, in a 10-year prospective cohort study involving 603 breast cancer
patients [52] showed that levels of insulin to be strongly associated with C-peptide levels which
leads to higher mortality rate for breast cancer in post-menopausal women. Insulin levels are
also associated with waist-hip ratio and BMI, and negatively correlates with SHBG levels.
However, there is no relation between leisure-time physical activity and mortality rate [52]. A

pragmatic lifestyle for breast cancer survivors in the early stages of breast cancer with obesity
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(BMI >25 kg/m?) including 3 weekly supervised sessions of moderate-intensity (65-85%
estimated VO2max) aerobic exercise and hypocaloric eating program through randomized
clinical trial has shown a reduction in body weight, waist-hip ratio and resting diastolic blood
pressure after 6-months of intervention [53]. As a consequence, decrease in leptin levels and
decreased total cholesterol levels were also noted. In addition, decreased body weight is
associated with reduction in CRP. Change in waist circumference is also positively correlated
with a change in CRP. These biological markers are likely to have a positive outcome to the
mortality and overall health outcomes to patients with breast cancer [53]. In a 6-month
counselling program (face to face and telephone) for breast cancer patients with obesity, a
recommended daily caloric intake of 1,200-2,000 kcal combined with a home-based physical
activity program (150 mins/week of moderate intensity) significantly reduced body weight and
waist-hip circumference compared to patients who received only usual care [54]. Those
patients who lost > 5% of body weight also showed decreased levels of leptin, insulin, IL-6
and CRP [54]. These biomarkers are hypothesized to facilitate the risk and mortality of breast
cancer [55]. Moreover, a 12-month weight training regime has been reported to be a safe
exercise program to breast cancer survivors resulting in decreased body weight, percent body
fat and insulin growth factor levels [56]. However, further randomized trials are required to
assess the benefits of reducing weight in obese breast cancer survivors to prevent breast cancer
recurrence. Weight management strategies especially the optimal exercise program and diet
control are required to understand the mechanisms which are beneficial for survival outcomes

[57].

6.3. Effect of exercise on the immune biomarkers in breast cancer

Aerobic exercise activity has been shown to improve immunological biomarkers in
breast cancer patients, although there are no reports showing improvement in inflammation and
immunological markers in breast cancer patients during chemotherapy or radiation treatment
[58]. In fact, chemotherapy used to treat breast cancer decreases the number of B and T cells
suppressing overall the immune system [59]. In a 6 month moderate aerobic exercise regime
in breast cancer patients after completion of chemotherapy improves T cell recovery by
increasing the percentage of CD4+ CD69+ T cells. In addition, in a randomized controlled trial,
a 15 week moderate-high intensity exercise regime (70-75 % VO2max) in postmenopausal
breast cancer patients, increased the cytotoxic activity of NK cells which should be beneficial

to overall survival [8]. A previous study noted that the cytotoxic activity of NK cells to be
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significantly higher in tumor-free survivors compared to those who had tumor-related mortality
[60]. Interestingly, vasoactive intestinal peptide (VIP), an autocrine growth factor regulating
cell proliferation, survival and differentiation in human breast cancer cells is blocked by the
generation of natural anti-VIP antibodies stimulated by regular exercise. As a consequence,
exercise programs may be important to prevent breast cancer recurrence [61].

Furthermore, twelve-week aerobic exercise training (home-based exercise) in breast
cancer survivors reduces pro-inflammatory cytokines ie. IL-8 and epithelial neutrophil
activating protein levels (angiogenesis and apoptosis related markers). This suggests that
aerobic exercise program is likely related to angiogenesis and apoptosis which may be
beneficital to cancer prognosis [62]. A single bout of strenous exercise such as, a half marathon
illustrates the similarity of immune recovery between breast cancer survivors and healthy group
[63]. The effects of this acute exhaustive endurance exercise on immune response such as the
proportion of overall immune cells, T-cell subsets and pro-inflammatory cytokine levels are
not different between the survivors and healthy subjects. However, the survivors show
significantly lower baseline levels of monocytes, T helper cells, and naive T-cell populations,
whereas cytotoxic and memory T-cells are higher than the control group [63]. The reduction in
baseline overall immune cells of the experimental subjects can be explained by the previous
bone marrow suppressive treatments such as chemotherapy and radiation [63]. However, it
can be hypothesized that the survivors of breast cancer after treatment and healthy subjects
have the same recovery behavior and immune response after a single bout of endurance
exercise [63]. Immune biomarkers in breast cancer can also be improved by resistance training.
In fact, al 6 week-machine based weight training exercise in 20 breast cancer survivors resulted
in lower levels of TNF-alpha indicating that resistance training is likely to be advantageous in
promoting an anti-inflammatory profile amongst breast cancer survivors [64]. The influence of

various types of exercise training on biomarkers and physical changes are shown in Figure 1.
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The influence of exercise on immune biomarkers and physical change in breast

cancer patients
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7. Conclusion and future prospects

Breast cancer affects women’s well-being. The incidence rate tends to increase year by
year, whereas mortality is likely to decrease worldwide. The possible risk factors of breast
cancer are age, lifestyle, reproductive history, use of hormonal therapy and genetic mutations.
Obese women are predisposed to developing breast cancer as a result of chronic pro-
inflammatory milieu and hypoxic conditions of breast tissue. Furthermore, weight gain after
diagnosis has been evident to increase mortality rate of breast cancer. Some biomarkers
associated with adiposity and immune responses are used to correlate breast cancer prognosis.
Biochemical substances related to fat metabolism such as insulin, adipokines and estrogen can
precipitate mammary cell proliferation and cancer progression. Additionally, the alteration of
immune functions both overreaction and suppression can be accepted predictors of breast
cancer risks and breast cancer outcome. Exercise programs such as aerobic and weigh training
have been reported to benefit breast cancer survival through adiposity and immune response.
Several studies suggest that exercise can significantly reduce the mortality rate and improve
the quality of life of breast cancer patients; as a consequence, exercise and physical activities
have been recommended as an adjuvant therapy for breast cancer survivors.

Although numerous research studies support a significant role of exercise on immune
function in cancer patients and some randomized clinical trials argue that an exercise program
which reduces body fat can diminish breast cancer death rate, further mechanisms related to
adiposity and immune responses to cancer outcomes still need to be determined. More
specifically, studies of an appropriate exercise program for breast cancer survivors are needed
with more clear comprehensive analysis of the adiposity and immune biomarker changes which

are anticipated for positive health outcomes.

References

[1] Travier N, Velthuis MJ, Steins Bisschop CN., van den Buijs B , Monninkhof EM, Backx F, et al.
Effects of an 18-week exercise programme started early during breast cancer treatment: a randomised
controlled trial. BMC Medicine. 2015; 121. doi:10.1186/s12916-015-0362-z

[2] Youlden DR, Cramb SM, Dunn NA, Muller JM, Pyke CM, Baade PD. The descriptive epidemiology
of female breast cancer: an international comparison of screening, incidence, survival and mortality.
Cancer Epidemiology. 2012; 36(3): 237-48. do0i:10.1016/j.canep.2012.02.007

[3] World Health Organization. Global strategy on diet, physical activity and health. 2004.
http://apps.who.int/iris/bitstream/10665/43035/1/9241592222 eng.pdf?ua=1

[4] Guinan EM, Connolly EM, Hussey J. Exercise training in breast cancer survivors: a review of trials
examining anthropometric and obesity-related biomarkers of breast cancer risk. Physical Therapy
Reviews. 2013; 18(11). doi:10.1179/1743288X12Y.0000000057

[5] Neilson HK, Friedenreich CM, Brockton NT, Millikan RC. Physical Activity and Postmenopausal
Breast Cancer: Proposed Biologic Mechanisms and Areas for Future Research. Cancer Epidemiology
Biomarkers & Prevention. 2009; 18(1): 11-27. doi:10.1158/1055-9965.epi-08-0756

19



(6]

[10]

[11]

[12]

[13]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]
[26]

(27]

Schmidt S, Monk JM, Robinson LE, Mourtzakis M. The integrative role of leptin, oestrogen and the
insulin family in obesity-associated breast cancer: potential effects of exercise. Obesity Reviews. 2015 ;
16(6): 473-87. doi:10.1111/0br.12281

Hutnick NA, Williams NI, Kraemer WJ, Orsega-Smith E, Dixon RH, Bleznak AD , Mastro A M.
Exercise and Lymphocyte Activation following Chemotherapy for Breast Cancer. Medicine & Science
in Sports & Exercise. 2005 ;37(11): 1827-35. doi:10.1249/01.mss.0000175857.84936.1a

Fairey AS, Courneya KS, Field CJ, Bell GJ, Jones LW, Mackey J R. Randomized controlled trial
of exercise and blood immune function in postmenopausal breast cancer survivors. Journal of Applied
Physiology. 2005; 98(4): 1534 - 40. doi:10.1152/japplphysiol.00566.2004

The International Agency for Research on Cancer. (2012). Breast cancer estimated incidence, mortality
and prevalence worldwide in 2012.

http://globocan.iarc.fr/old/FactSheets/cancers/breast-new.asp

Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A. Global cancer statistics, 2012.
CA: a Cancer Journal for Clinicians. 2015; 65(2): 87-108. doi:10.3322/caac.21262

DeSantis CE, Bray F, Ferlay J, Lortet-Tieulent J, Anderson BO, Jemal A. International Variation
in Female Breast Cancer Incidence and Mortality Rates. Cancer Epidemiol Biomarkers Prev. 2015;
24(10): 1495-506. doi:10.1158/1055-9965.epi-15-0535

DeSantis CE, Fedewa SA., Goding Sauer A, Kramer JL, Smith RA , Jemal A. Breast cancer
statistics, 2015: Convergence of incidence rates between black and white women. CA: A Cancer Journal
For Clinicians. 2016; 66(1): 31-42. doi:10.3322/caac.21320

Toriola AT, Colditz GA. (2013). Trends in breast cancer incidence and mortality in the United States:
implications for prevention. Breast Cancer Research and Treatment. 2013; 138(3): 665-73.
doi:10.1007/s10549-013-2500-7

Coombs NJ, Cronin KA, Taylor RJ, Freedman AN, Boyages J. The impact of changes in hormone
therapy on breast cancer incidence in the US population. Cancer Causes Control. 2010; 21(1): 83-90.
doi:10.1007/s10552-009-9437-5

Mahon SM. Site-specific cancer series: Breast cancer: Pittsburgh, Pa. : Oncology Nursing Society 2nd
ed. 2011.

Colditz GA, Bohlke K, Berkey CS. Breast cancer risk accumulation starts early: prevention must also.
Breast Cancer Research and Treatment. 2014; 145(3): 567-79. doi:10.1007/s10549-014-2993-8

Colditz GA, Rosner B. Cumulative risk of breast cancer to age 70 years according to risk factor status:
data from the Nurses' Health Study. American Journal Epidemiology. 2000; 152(10): 950-64.

Rossouw JE, Anderson GL, Prentice RL, LaCroix AZ, Kooperberg C, Stefanick ML ,et al. Risks and
benefits of estrogen plus progestin in healthy postmenopausal women: principal results From the
Women's Health Initiative randomized controlled trial. The Journal of the American Medical
Association. 2002; 288(3): 321-33.

Vessey MP. Effect of endogenous and exogenous hormones on breast cancer: epidemiology.
Verhandlungen der Deutschen Gesellschaft fiir Pathologie Deutsche Gesellschaft fiir Pathologie. 1997;
81:493-501.

Stuebe AM, Willett WC, Xue F, Michels KB. Lactation and incidence of premenopausal breast cancer:

a longitudinal study. Archives of Internal Medicine. 2009; 169(15): 1364-1371.

doi:10.1001/archinternmed.2009.23 1
Chen S, Parmigiani G. Meta-analysis of BRCA1 and BRCA?2 penetrance. Journal of Clinical Oncololy.

2007; 25(11): 1329-1333. doi:10.1200/jc0.2006.09.1066

Apostolopoulos V, de Courten M, Stojanovska L. Obesity: An Immunological Perspective. Journal of
Immune Research. 2014; 1(3).

Divella R, De Luca R, Abbate I, Naglieri E, Daniele A. Obesity and cancer: the role of adipose tissue
and adipo-cytokines-induced chronic inflammation. Journal of Cancer. 2016; 7(15): 2346-59.
doi:10.7150/jca. 16884

Eliassen AH, Colditz GA, Rosner B, Willett WC, Hankinson SE. Adult weight change and risk of
postmenopausal breast cancer. The Journal of the American Medical Association. 2006; 296(2): 193-
201. doi:10.1001/jama.296.2.193

Hede K. Fat may fuel breast cancer growth. Journal of the National Cancer Institute. 2008; 100(5): 298-
299. doi:10.1093/jnci/djn050

Lorincz  AM, Sukumar S. Molecular links between obesity and breast cancer. Endocrine Related
Cancer. 2006; 13(2): 279-92. doi:10.1677/erc.1.00729

Munoz-de-Toro M, Durando M, Beldomenico PM, Beldomenico HR, Kass L, Garcia SR, Luque EH.
Estrogenic microenvironment generated by organochlorine residues in adipose mammary tissue

20



[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

modulates biomarker expression in ERalpha-positive breast carcinomas. Breast Cancer Research. 2006;
8(4):R47. doi:10.1186/ber1534

Apostolopoulos V, de Courten M, Stojanovska L, Blatch GL, Tangalakis K, de Courten B. The
complex immunological and inflammatory network of adipose tissue in obesity. Molecular Nutrition &
Food Research. 2016; 60(1): 43-57. doi:10.1002/mnfr.201500272
Hippocrates quotes. https://thepowergardener.com/2012/07/22/the-best-hippocratesphysical-activity-
quote/

Kuper S. (2009, September 12). The man who invented exercise. Financial Times.
https://www.ft.com/content/e6ff90ea-9da2-11de-9f4a-00144feabdcO

Gleeson M, Bishop NC, Stensel DJ, Lindley MR, Mastana SS, Nimmo MA. The anti-inflammatory
effects of exercise: mechanisms and implications for the prevention and treatment of disease. Nature
Reviews Immunology. 2011; 11(9): 607-15. doi:10.1038/nri3041

Pinto A, Di Raimondo D, Tuttolomondo A, Butta C, Milio G, Licata G. Effects of physical exercise
on inflammatory markers of atherosclerosis. Current Pharmaceutical Design. 2012; 18(28): 4326-49.
Coen PM, Flynn MG, Markofski MM, Pence BD, Hannemann RE. Adding exercise to rosuvastatin
treatment: influence on C-reactive protein, monocyte toll-like receptor 4 expression, and inflammatory
monocyte (CD14+CD16+) population. Metabolism. 2010; 59(12): 1775-83.
doi:10.1016/j.metabol.2010.05.002

Health Organization. Physical activity fact sheet. 2006.
http://www.who.int/mediacentre/factsheets/fs385/en/

Long G, Watkinson C, Brage S, Morris J, Tuxworth B, Fentem P, et al. Mortality benefits of
population-wide adherence to national physical activity guidelines: a prospective cohort study. European
Journal of Epidemiology. 2015; 30(1): 71-9. doi:10.1007/s10654-014-9965-5

Apostolopoulos V, Borkoles E, Polman R, Stojanovska L. Physical and immunological aspects of
exercise in chronic diseases. Immunotherapy. 2014; 6(10): 1145-57. doi:10.2217/imt.14.76

Zaldivar F, Wang-Rodriguez J, Nemet D, Schwindt C, Galassetti P, Mills PJ, et al. Constitutive pro-
and anti-inflammatory cytokine and growth factor response to exercise in leukocytes. Journal of Applied
Physiology (1985). 2006; 100(4): 1124-33. doi:10.1152/japplphysiol.00562.2005

Liu D, Wang R, Grant AR, Zhang J, Gordon PM, Wei Y, Chen P. Immune adaptation to chronic
intense exercise training: new microarray evidence. BMC Genomics. 2017; 18(1): 29.
doi:10.1186/s12864-016-3388-5

Kyu HH, Bachman VF, Alexander LT, Mumford JE, Afshin A, Estep K, et al. Physical activity
and risk of breast cancer, colon cancer, diabetes, ischemic heart disease, and ischemic stroke events:
systematic review and dose-response meta-analysis for the Global Burden of Disease Study 2013. British
Medical Journal. 2016; 354:13857. doi:10.1136/bm;j.i3857

Colditz GA, Bohlke K. Priorities for the primary prevention of breast cancer. CA: A Cancer Journal for
Clinicians. 2014; 64(3): 186-194. doi:10.3322/caac.21225

Lynch BM, Neilson HK, Friedenreich CM. Physical activity and breast cancer prevention. Recent
Results in Cancer Research. 2011; 186: 13-42. doi:10.1007/978-3-642-04231-7 2

Boeke CE, Eliassen AH, Oh H, Spiegelman D, Willett WC, Tamimi RM. Adolescent physical
activity in relation to breast cancer risk. Breast Cancer Research and Treatment. 2014; 145(3): 715-24.
doi:10.1007/s10549-014-2919-5

Tworoger SS, Rosner BA, Willett WC, Hankinson SE. The combined influence of multiple sex and
growth hormones on risk of postmenopausal breast cancer: a nested case-control study. Breast
Cancer Research. 2011; 13(5):R99. doi:10.1186/bcr3040

Irwin ML, McTiernan A, Manson JE, Thomson CA, Sternfeld B, Stefanick ML, et al. Physical
activity and survival in postmenopausal women with breast cancer: results from the women's health
initiative. Cancer prevention research (Philadelphia, Pa.). 2011; 4(4): 522-529. doi:10.1158/1940-
6207.capr-10-0295

Naraphong W, Lane A, Schafer J, Whitmer K, Wilson BR. Exercise intervention for fatigue-related
symptoms in Thai women with breast cancer: A pilot study. Nursing & Health Sciences. 2014.
doi:10.1111/nhs.12124

Pastakia K, Kumar S. Exercise parameters in the management of breast cancer: a systematic review of
randomized controlled trials. Physiotherapy Research International. 2011; 16(4): 237-44.
doi:10.1002/pri.505

Ballard-Barbash R, Friedenreich CM, Courneya KS, Siddiqi SM, McTiernan A, Alfan CM. Physical
activity, biomarkers, and disease outcomes in cancer survivors: a systematic review. Journal of the
National Cancer Institute. 2012; 104(11): 815-840. doi:10.1093/jnci/djs207

Campbell KL, Van Patten CL, Neil SE, Kirkham AA, Gotay CC, Gelmon KA, McKenzie DC.
Feasibility of a lifestyle intervention on body weight and serum biomarkers in breast cancer survivors

21



[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

with overweight and obesity. Journal of the Academy of Nutrition and Dietetics. 2012; 112(4): 559-67.
doi:10.1016/j.jada.2011.10.022

Xu H, Bamnes GT, Yang Q, Tan G, Yang D, Chou CJ, et al. Chronic inflammation in fat plays a
crucial role in the development of obesity-related insulin resistance. Journal of Clinical Investigation.
2003; 112(12): 1821-30. doi:10.1172/jci19451

McTiernan A, Tworoger SS, Ulrich CM, Yasui Y, Irwin ML, Rajan KB, et al. Effect of exercise on
serum estrogens in postmenopausal women: a 12-month randomized clinical trial. Cancer Research.
2004; 64(8):2923-28.

Kaaks R, Rinaldi S, Key TJ, Berrino F, Peeters PH, Biessy C, et al (2005). Postmenopausal serum
androgens, oestrogens and breast cancer risk: the European prospective investigation into cancer and
nutrition. Endocrine Related Cancer. 2005, 12(4): 1071-82. doi:10.1677/erc.1.01038

Borugian MJ, Sheps SB, Kim-Sing C, Van Patten C, Potter JD, Dunn B, et al. Insulin, macronutrient
intake, and physical activity: are potential indicators of insulin resistance associated with mortality from
breast cancer? Cancer Epidemiology, Biomarkers & Prevention. 2004; 13(7): 1163-72.

Scott E, Daley AJ, Doll H, Woodroofe N, Coleman RE, Mutrie N, et al. Effects of an exercise and
hypocaloric healthy eating program on biomarkers associated with long-term prognosis after early-stage
breast cancer: a randomized controlled trial. Cancer Causes Control. 2013; 24(1): 181-91.
doi:10.1007/s10552-012-0104-x

Harrigan M, Cartmel B, Loftfield E, Sanft T, Chagpar AB, Zhou Y, et al. Randomized Trial
Comparing Telephone Versus In-Person Weight Loss Counseling on Body Composition and Circulating
Biomarkers in Women Treated for Breast Cancer: The Lifestyle, Exercise, and Nutrition (LEAN) Study.
Journal of Clinical Oncology. 2016; 34(7): 669-76. doi:10.1200/JC0O.2015.61.6375

Hursting SD. Obesity, energy balance, and cancer: a mechanistic perspective. Cancer Treatment and
Research. 2014; 159: 21-33. doi:10.1007/978-3-642-38007-5 2

Schmitz KH, Ahmed RL, Hannan PJ, Yee D. Safety and efficacy of weight training in recent breast
cancer survivors to alter body composition, insulin, and insulin-like growth factor axis proteins. Cancer
Epidemiology, Biomarkers & Prevention. 2005; 14(7): 1672-80. doi:10.1158/1055-9965.epi-04-0736
Eccles SA, Aboagye EO, Ali S, Anderson AS, Armes J, Berditchevski F, et al. (2013). Critical
research gaps and translational priorities for the successful prevention and treatment of breast cancer.
Breast Cancer Research. 2013; 15(5): R92. doi:10.1186/bcr3493

Goh J, Niksirat N, Campbell KL. Exercise training and immune crosstalk in breast cancer
microenvironment: exploring the paradigms of exercise-induced immune modulation and exercise-
induced myokines. American Journal of Translational Research. 2014; 6(5):422-38.

Hakim FT, Cepeda R, Kaimei S, Mackall CL, McAtee N, Zujewski J, et al. (1997). Constraints on
CD4 recovery postchemotherapy in adults: thymic insufficiency and apoptotic decline of expanded
peripheral CD4 cells. Blood. 71997, 90(9): 3789-98.

Gonzalez FM, Vargas JA, Lopez-Cortijo C, Castejon R, Gorriz C, Ramirez-Camacho R, et al. (1998).
Prognostic significance of natural killer cell activity in patients with laryngeal carcinoma.
Archives of OtolaryngologyHead & Neck Surgery. 1998, 124(8): 852-6.

Veljkovic M, Dopsaj V, Dopsaj M, Branch DR, Veljkovic N, Sakarellos-Daitsiotis MM , et al.
Physical activity and natural anti-VIP antibodies: potential role in breast and prostate cancer therapy.
PloS one. 2011; 6(11): €28304. doi:10.1371/journal.pone.0028304

Ergun M, Eyigor S, Karaca B, Kisim A, Uslu R. Effects of exercise on angiogenesis and apoptosis-
related molecules, quality of life, fatigue and depression in breast cancer patients. European Journal of
Cancer Care (Engl). 2013; 22(5): 626-37. doi:10.1111/ecc.12068

Zimmer P,Baumann FT, Bloch W, Zopf EM, Schulz S, Latsch J, et al. Impact of a half marathon
on cellular immune system, pro-inflammatory cytokine levels, and recovery behavior of breast cancer
patients in the aftercare compared to healthy controls. European Journal of Haematology. 2016; 96(2):
152-159. doi:10.1111/ejh.12561

Hagstrom AD, Marshall PM, Lonsdale C, Papalia S, Cheema BS, Toben C, et al. The effect of resistance
training on markers of immune function and inflammation in previously sedentary women recovering
from breast cancer: a randomized controlled trial. Breast Cancer Research and Treatment. 2016;
155(3):471-82. doi:10.1007/s10549-016-3688-0

Nock NL, Owusu C, Kullman EL, Austin K, Roth B, Cerne S, etal. A community-based
exercise and support group program in African-American breast cancer survivors (ABCs).

Journal of Physical Therapy and Health Promotion. 2013; 1(1): 15-24.

22



Review paper manuscript - 2

1b. Physical activity and breast cancer survivors: Importance of adherence, motivational

interviewing and psychological health

ABSTRACT

Physical activity programs based on behavioural change theories have been implemented for
physical activity motivation and adherence in breast cancer survivors. Most of the programs
can improve psychological health-related quality of life. Depressive and anxious symptoms in
their life seem to be associated with some stressors such as, their perception towards breast
cancer, prognosis, long-term treatment related side effects and fear of cancer recurrence.
Beyond physical fitness, several physical activity programs for breast cancer survivors have
been reported to improve psychosocial wellness and life satisfaction. However, many physical
activity programs have failed to motivate breast cancer survivors engaging in the program due
to barriers including general health issues, and lack of time. More specifically, women may
have low confidence towards the benefits of physical activity on breast cancer outcomes.
Therefore, the strategy for physical activity engagement in breast cancer survivors is
challenging for health care professionals. The review aims to identify cancer-related mental
distress, coping style and behavioural theories applied to physical activity programs in breast
cancer survivors. More specifically, we discuss the effectiveness and limitation of 3
psychological theories and 2 concepts related to behavioural change including the theory of
planned behaviour, social cognitive theory, self-determination theory, transtheoretical model

and motivational interviewing for physical activity adherence in breast cancer survivors.

Keywords: Breast cancer survivors, Physical activity adherence, Psychological health,

Theory related behavioural change, Motivational interviewing
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ARTICLE INFO ABSTRACT

Keywards: Behavioral change theories have been used to support interventions that increase both motivation for and ad-
Breast cancer survivors herence to physical activity programs for breast cancer survivors. Most of the programs can improve psycho-
Physical activity adherence logical health-related quality of life. Depressive and anxious symptoms seem to be associated with some stres-
Psychological health sors, such as the perception of breast cancer, prognosis, long-term treatment-related side-effects and fear of
Theory-related behavioral change

cancer recurrence. Beyond physical fitness, several physical activity programs for breast cancer survivors have
been reported to improve psychosocial wellness and life satisfaction. However, many physical activity programs
have failed to motivate breast cancer survivors due to barriers such as general health issues and lack of time.
More specifically, women may have little confidence in the benefits of physical activity and breast cancer
outcomes. Therefore, engaging breast cancer survivors in physical activity is challenging for health care pro-
fessionals. Herein, we identify cancer-related mental distress, coping style and behavioral theories applied to
physical activity programs in breast cancer survivors. More specifically, we discuss the effectiveness and lim-
itations of 3 psychological theories and 2 concepts related to behavioral change, including the theory of planned
behavior, social cognitive theory, self-determination theory, transtheoretical model and motivational inter-
viewing for physical activity adherence in breast cancer survivors.

Motivational interviewing

1. Introduction effective technique used to decrease resistance against behavioral

change in general cancer survivors by facilitating decision making [6].

Psychosocial distress in patients with different types of cancer and
needs of supportive care are likely to depend on the stage of cancer [1].
Many women at diagnosis and early treatment phase of breast cancer
are stressed due to physical, mental, working, social and sexual pro-
blems. Breast cancer survivors, on the other hand, are more likely
concemned about the risk of cancer recurrence and mortality [1]. Ex-
ercise programs have also been shown to enhance mental health-related
quality of life (QoL) amongst breast cancer survivors who have com-
pleted cancer therapy [2,3]. However, some breast cancer survivors
have low confidence and understanding towards the benefits of exercise
to their cancer outcomes following treatments [4,5]. A number of
psychological theories and techniques related to motivation have been
used to understand and enhance exercise uptake and adherence in the
population in general and cancer survivors in particular [6]. For ex-
ample, motivational interviewing (MI) has been shown to be an

* Corresponding author.
E-mail address: vasso.apostolopoulos@vu.edu.au (V. Apostolopoulos).

https://doi.org/10.1016/j. maturitas.2018.07.010

So far, studies promoting physical activity behavior in breast cancer
survivors have been of high interest in the cancer field due to their good
prognosis and outcomes [7]. Herein, we aim to identify the psycholo-
gical struggles of breast cancer survivors coping with their illness-re-
lated stress and physical activity programs applied to enhance mental
health-related QoL. We discuss the efficacy of 3 psychological theories
and 1 model related to behavioral change, as well as the concept of MI
which have been effectively utilized to enhance physical activity
adoption and adherence in breast cancer survivors.

2. Methodology
This review presents studies on mental health in breast cancer

survivors and the effectiveness of physical activity programs using
psychological change theories on adherence to the program. Searches
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1. Introduction

Psychosocial distress in patients with different types of cancer and needs of supportive
care are likely to depend on the stage of cancer [1]. Many women at diagnosis and early
treatment phase of breast cancer are stressed due to physical, mental, working, social and sexual
problems. Breast cancer survivors, on the other hand, are more likely concerned about the risk
of cancer recurrence and mortality [1]. Exercise programs have also been shown to enhance
mental health-related quality of life (QoL) amongst breast cancer survivors who
have completed cancer therapy [2, 3]. However, some breast cancer survivors have low
confidence and understanding towards the benefits of exercise to their cancer
outcomes following treatments [4, 5]. A number of psychological theories and techniques
related to motivation have been used to understand and enhance exercise uptake and
adherence in the population in general and cancer survivors in particular [6]. For example,
motivational interviewing (MI) has been shown to be an effective technique used to decrease
resistance against behavioural change in general cancer survivors by facilitating decision
making [6]. So far, studies promoting physical activity behavior in breast cancer survivors
have been of high interest in the cancer field due to their good prognosis and outcomes [7].
Herein, we aim to identify the psychological struggles of breast cancer survivors coping with
their illness-related stress and physical activity programs applied to enhance mental
health-related QoL. We discuss the efficacy of 3 psychological theories and 1 model
related to behavioural change, as well as the concept of MI which have been effectively

utilised to enhance physical activity adoption and adherence in breast cancer survivors.

2. Methodology

This review expresses the previous studies on mental health in breast cancer survivors
and the effectiveness of physical activity program using psychological change theories on their
adherence to the program which published between 2007 and 2018 in Medline and PubMed.
The key terms of this review are breast cancer survivor AND psychological health OR mental
health, breast cancer survivor AND physical activity OR exercise, breast cancer survivor AND

physical activity adherence OR exercise adherence.
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3. Psychological health in breast cancer survivors

During the transition from active treatment to follow-up care or survivorship, breast cancer
survivors, in this respect, may experience mental suffering such as fear, depression and
anxiety towards their cancer prognosis, body image disturbance, sexual dysfunction, work
and family life problems [1]. These issues may influence their coping ability and QoL [8].
Younger breast cancer survivors experiencing menopausal symptoms have been reported for
more mood disturbance than older ones due to vasomotor effects (night sweating and hot flash)
[9] and urogenital symptoms (vaginal dryness and decreased libido) after chemotherapy and
radiation [10]. These adverse symptoms including altered body image are likely to impact
their intimate relationship with partner [10]. Thirty percent of breast cancer survivors have
reported the feelings of abandonment because of transitions in their care (from curative to

supportive treatment) [11].

The current review of breast cancer survivors asserts that acute and long-term stressors after
diagnosis are related to physical symptoms, side effects of treatment (e.g., tiredness, nausea,
pain, sexual problem) and spousal relationship disturbance [12]. The degree of stress in breast
cancer survivors is likely associated with mental well-being and may result in changes to social
roles and uncertainty of their future [13]. For breast cancer, more than 30% of survivors has
experienced mental distress especially depression and anxiety around one year before
diagnosis. Furthermore, the incidence of mental disorders involving stress and mood

disturbance in this population reached a peak within a month post-diagnostic period [14].

3.1. Factors affecting psychological distress and coping in breast cancer survivors

Generally, psychological health of cancer survivors is highly associated with age, gender,
education, marital status and type of cancer [15]. Psychological disturbance such as anxiety,
depression, poorer spirituality and less sexual satisfaction in breast cancer survivors have been
greatly affected by their age [16]. The research focusing on breast cancer survivors urges that
around 50% of survivors aged less than 50 may manifest depressive symptoms [17]. Younger
breast cancer survivors possibly have more mood distress and worse psychological adjustment
than older survivors which may be due to reproductive disturbances [18] and impaired sexual
partnership [10]. Fear of disease recurrence in breast cancer survivors may be positively
correlated to their anxious personality but longer period after treatment and radiation therapy

may lower this unpleasant feeling [19].
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The coping styles have been categorized into positive and negative adjustment [21].
Adaptive psychological coping is characterized by fighting spirit (e.g., seeking social support
and information) and may lead to reduction of recurrence and extension of survival time
amongst breast cancer survivors [22]. Fatalism (having passive acceptance of a problem) or
helplessness and hopelessness (being overwhelmed by a problem) used by breast cancer
survivors probably increases relative risks of death [22].Some females who are breast cancer
survivors express that even though they courageously fight with cancer, they feel stressed [23].
However, support from their family is a crucial factor to help them passing through the cancer
journey [23]. Many breast cancer survivors have been reported using avoidance coping
because they may have social constraint problems especially with their loved one [24].
Difficulty in expression of their breast cancer issues-related feeling, in turn, make worse their
mental condition such as greater stress, depression and anxiety [24]. Dealing with breast cancer
not only affects the survivors but also their spouse or partner. For example, they may express
the concerns-related cancer problems together and collaborate in problem solving [25, 26].
Psychological response to breast cancer and attitude towards coping of individual survivors
needs to be identified by health care professionals for mental health promotion improving QoL

and survival [22].

4. Exercise adherence in breast cancer survivors

Motivating cancer survivors to exercise is, however, still challenging because there are some
strong exercise barriers hindering adoption and adherence to cancer rehabilitation programs
[27]. Some of these barriers in women with breast cancer include low confidence in the benefits
of exercise to minimize long-term breast cancer and treatment effects [4]. One study found that
32 % of breast cancer survivors quit exercise at 12 months’ follow-up. Some of the reasons
reported are a lack of exercise prior to diagnosis, less education, being postmenopausal as well
as physical and psychological problems [28]. In addition, in older breast cancer survivors,
shortage of time, and general health issues are common obstacles reported [29]. Furthermore,
barriers to exercise amongst minority women groups (Hispanic and African) of breast cancer
survivors in the USA included, tiredness, family responsibilities, physical problems, work,
transportation, and negative attitude towards exercise [5]. Breast cancer survivors are likely to
need additional motivation after finishing a prescribed exercise program which may enhance

their exercise adherence following completion of the program [28]. It would be helpful to use
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theoretical models of exercise behavior. These include the theory of planned behavior, social
cognitive theory, self-determination theory and trans-theoretical model [6]. Implementation of
exercise programs based on these theories have shown some benefits to adherence.
Additionally, motivational interviewing (MI) has been shown to be an effective approach to

support behavioral change, and to motivate cancer survivors to continue an exercise program

[30]

4.1. Theories and other approaches related to behavioural change for physical activity

in breast cancer survivors

The evaluation of theories used has been done for effectiveness and extensiveness in
physical activity program analysis in breast cancer survivors after treatments [31]. However,
many studies are less likely to completely explore the critical determinants of program
effectiveness such as factors influencing behavior of breast cancer survivors regarding
behavioural change model application [31]. In order to develop such programs for breast cancer
survivors we would suggest the researcher make use of Intervention Mapping (IM) [32, 33].
IM is a framework which assists researchers in developing intervention programs based on the
best theories for certain populations and also includes a suitable evaluation framework [32].

Existing theories like Theory of Planned Behavior (TPB) [34], Social Cognitive Theory
(SCT) [35], Self-Determination Theory (SDT) [36] and the Transtheoretical Model (TTM) [35]
have been used to guide physical activity intervention in breast cancer survivors. In particular
TTM and SCT have been used extensively between 2005-2013 [31]. In addition to these
theoretical frameworks intervention programs have made use of strategies like self-
monitoring, social support, problem solving and participative goal-setting to enhance the
uptake and adherence [31]. Finally, studies have examined the efficacy of alternative
supervisory models like email and phone counselling on program effectiveness [31]. Below we
outline some of the theories which have been used to enhance the motivation of breast cancer
survivors to engage and adhere to physical activity programs and discuss their effectiveness

and limitations.

4.1.1. The theory of planned behavior (TPB)

TPB suggest that the intention to perform a behavior is anticipated by attitude, subjective
norm and perceived control [37]. Attitude represents the behavioural performance evaluation

of an individual; subjective norm is the perceived belief regarding the rules of behavior, and
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perceived control is the belief of an individual in management of the behavior [6]. Previous
studies using TPB have indicated that intention to exercise and perceived control are the major
determinants of exercise engagement in a variety of groups of cancer patients especially
amongst breast cancer survivors [6]. The other factors such as support from an important person
and confidence are likely to enable them to sustain exercise [6]. However, a previous meta-
analysis appraised the weakening of association between intention, attitude and physical
activity behavior when it involved genuine barriers such as an individual past behavior [38].
For example previous habits can lessen the effect of attitude on exercise intention in a similar
vein as intention on exercise behavior [38]. Using TPB for physical activity promotion studies
have reported varying degree of intention and physical activity behavior and the variation is
probably affected by percieved self-efficacy [38]. Additionally, not all studies have been
supportive of TPB in enhancing exercise behavior. One study, for example, found only a weak
association between intention, planning and exercise implementation at 12 weeks in breast
cancer survivors [34]. As such, other theories need to be considered when considering
development of intervention programs to promote uptake and adherence to exercise and

physical activity programs in women during the different stages of breast cancer.

4.1.2. Social cognitive theory (SCT)

SCT is based on the reciprocal influence of human behavior, its environment and personal
factors such as physical characteristics, emotions and social support [6]. One of the main
factors of SCT is the concept of self-efficacy [39]. Research has demonstrated that self-efficacy
believes are a determinant of exercise behavior [39].

In addition, professionals should focus on a participants’ improvement and use positive
reinforcement [6]. A physical activity promotion program providing information about self-
efficacy and social supports through weekly phone call and newsletters for Hispanic breast
cancer survivors showed increased levels of exercise self-efficacy believes which were related
to physical activity intensity [40]. A SCT-based physical activity project has also been
successfully conducted for breast cancer survivors (improved physical fitness and social well-
being) using both supervision and self-monitoring strategies (activity recorded by
accelerometer) [41, 42]. Although a 3 months intervention program can improve self-efficacy
and reduce perceived barriers to physical activity, there is no interrelationship amongst exercise
intensity level and the determinants of theory constructs (e.g., self-efficacy, outcome

expectation, perceived barriers and goal setting) [42]. Likewise, other SCT-based study has
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suggested that there is no effect of task self-efficacy, social support and role models on physical
activity behavior in breast cancer survivors [43]. Therefore, future studies, in particular through
qualitative process evaluations, should explore how SCT can enhance physical activity
behavior and to explore the role of the underlying mechanisms to increase uptake and

adherence in cancer patients [42].

4.1.3. Self-determination theory (SDT)

SDT is based on the premise that the motivation of an individual to engage in behavior is
based on the satisfaction of their basic human needs of competence, relatedness and autonomy
[36]. Motivation to engage in any behavior is based on a continuum, from extrinsic to intrinsic
motivation [6]. When individuals engage in exercise behavior for extrinsic reasons it means
they do this because of external demands (e.g., health professional told them so) and/or rewards
[36]. Intrinsically motivated behavior, on the other hand, is executed because it is enjoyable,
pleasurable or of interest to the individual [36] . From an SDT perspective interventions should
try to engage individuals in exercise because of intrinsic reasons. Hence, intrinsically motivated
behavior is more likely to become habitual and maintained over time [36].

A study using SDT found that breast cancer survivors who meet physical activity
recommendations have higher scores of autonomous regulation and intrinsic motivation than
those who are not reaching physical activity guideline [36]. Also, there appears to be close
associations between motivational orientation (intrinsic vs. extrinsic) and levels of social
support. Greater levels of social support resulting in enhanced levels of intrinsic motivation in
breast cancer survivors are needed [48]. As such, it would be recommended to increase social

support for exercise behaviour in future interventions.

4.1.4. Transtheoretical model (TTM)

The Transtheoretical model of behavioural change suggests that a person is likely to move
through 6 phases of motivational willingness to change health behaviours. These phases have
been labelled: pre-contemplation, contemplation, preparation, action, maintenance, and
termination [6]. However, the 6 stages of behavioural change are dynamic and can be both
stable and variable or relapsing [44].

Based on the stage individuals find themselves in, intervention can be developed to either

move from one stage to the next (e.g., from no intention to willingness; plan for making start
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to action; sustaining the behaviour to stop changing behavior). Hence, it is likely that the stage
an individual is in will influence the efficacy of different intervention theories and strategies
[6]. Participants should receive appropriate guidance on exercise programs for their decision
making depending on the stage they are in [44].TTM integrated into physical activity program
for breast cancer survivors has been successful in lowering the negative attitude towards
physical activity and increasing self-efficacy [45]. The intervention program provided lectures
and discussions about behavioural change and used self-monitoring as a strategy for physical
activity motivation [45]. The result suggests that the breast cancer survivors in the intervention
group transitioned to a more advanced stage of change than the survivors in the usual care
group (action and maintenance vs preparation and action) [45]. Stage of changing progression
was also positively related to the level of self-efficacy [45]. However, this study was unable to
find the association between perceived negative impact of exercise and stage of behavior

transition [45].

4.1.5. Other approaches and motivational interviewing (MI)

A number of additional approaches have been successful in promoting physical activity
and exercise behavior in breast cancer survivors. These include the introduction of social
support and interpersonal interactions as well as participative approaches [32]. Physical activity
intervention programs for breast cancer survivors have included supervised center based,
community, and home based programs [46, 47]. However, alternative delivery formats,
including email and phone counselling have also been shown to be effective [31]. Finally, self-
monitoring devices like pedometers and accelerometer have been introduced effectively to
promote adherence [48, 49].

In addition, motivational interviewing has been used successfully in physical activity
interventions across multiple groups of patient and non-patient populations. Motivational
interviewing (M), a client-centered approach, has been shown to be an effective techniques to
instigate health behavioral change [6]. Although there is no clear theoretical framework for the
insight of MI process, the same assumption between MI and SDT is the belief of human’s
innate ability for individual development through psychological aspects [S0]. An intervention
which used nurses to use MI to motivate breast cancer survivors to engage in regular exercise
to prevent lymphedema showed significant improvements in the survivors ability to self-care
[51]. Additionally, MI can paralleled worked with TTM for the stage of behavioral change
[50].
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The study of intervention adoption for exercise adherence such as MI with behavioral
change-related theory can be worthy for cancer survivors’ active lifestyle sustainability [6],
especially as it has been mostly conducted in breast cancer patients and survivors for healthy
life style and physical activity improvement [52]. Physical activity programs using
psychological theory-based behavioral change techniques for physical activity adherence in

cancer survivors are presented in Table 1.

Table 1. Psychological theory-based physical activity program and adherence in cancer

survivors.
Theory and Theory-based program | Research Participants | Exercise Ref.
intervention scrutiny study and Cancer | adherence
technique used type
Process
Determinants | relation
Social Self- Intervention | Randomized Breast 70-80% [56]
cognitive regulation  [technique controlled cancer exercise
theory (SCT) Goal setting trial: survivors adherence of
Cognitive 8 weeks aged 18-65, |participants
behavioral aerobic completed |completing
technique exercise; 30 initial target
Exercise minutes treatment program ( >
therapy moderate (after 12-36 |70 % of
sessions intensity: 3 months) program
(Consciously sessions per prescription)
decisional week
making, goal
setting and
increasing self-
regulation)
Theory of TPB : Intervention | Randomized African 70% [30]
planned Intention, technique controlled American exercise
behavior behavioral trial: 12 weeks | breast adherence
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(TPB), social attitude, multimodal cancer of

cognitive subjective activity (30 survivors participants

theory (SCT) and cultural minutes for aged 54.7 completing

and norm supervised on average, | target

motivational exercise and 6 months to | program

interviewing SCT : Intervention | 60 minutes for | 5 years post

(MI) Perceive technique health initial

Group control education treatments

education Self-efficacy | Evaluation | every two

session Role model | (perceived | weeks;

Phone IM Barrier to control) individual

session; every exercise telephone

two weeks coaching

(Personal every other

implementation week)

plan, family

involvement

and increasing

self-efficacy)

Transtheoretic | Exercise Evaluation | Cross Breast Stage of [57]

al model stage of (stage of sectional cancer change and

(TTM) and change change and | study (aged 56.8) | self-efficacy

Social Exercise self- and prostate | is

cognitive self-efficacy | efficacy) cancer independent

theory (SCT) (aged 66.6) | associated

(Telephone, survivors with

email, in-person exercise

visits and activity and

support groups) diet
program
adherence
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Social Social Intervention | Randomized Mixed Telephone | [58]
cognitive support technique controlled cancer attendance
theory (SCT) trial: a Survivors correlates
(15 telephone yearlong self- | (breast, with
counselling monitoring prostate and | exercise
sessions) program colorectal adherence
(exercise and | cancer); and health
diet control) aged >65; related
post outcomes
diagnosed >
5 years
Motivational Motivational |Intervention | Randomized Colorectal 64.7%, [59]
Interviewing readiness technique controlled cancer 38.9% and
(MI) based on Self-report | (Outcome | trial; 12 weeks | survivors 31.6%
transtheorethical| Self- expectation | home-based aged 57.3 exercise
theory and SCT | monitoring | and exercise on average | adherence
(3 months Self- increase program of
counselling and | efficacy self- participants
weekly telephone efficacy) completing
calls for 12 target
weeks Evaluation program at
(Stage of 3,6and 12
change, months,
motivational respectively
readiness) (higher than
control
group)
Physical
activity
outcome is
strongly
associated
with
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motivational

readiness
Theory of Intention to |Intervention | Randomized Breast 93% [34]
planned exercise technique controlled cancer retention at
behavior Attitude Evaluation | trial; 12 weeks | survivors 4 weeks
(TPB) Subjective moderate to aged 58 on | 90%
Print materials | norm vigorous PA average retention at
(exercise Perceived 12 weeks
guidelines) and | behavioral Intervention
step count control group can
pedometer increase
intention to
exercise
Social Exercise Intervention | 16 weeks Hispanic Increase PA | [40]
cognitive self-efficacy |technique randomised American time and
theory (SCT) Social ('social controlled breast self-efficacy
support support and | trials cancer Social
Culturally self- survivors support is
home-based monitoring) aged 58.5 associated
exercise Evaluation on average | with
(pedometer and (self- vigorous
exercise efficacy) exercise
guidebook) time
Social Self- Intervention | 3 months Breast 98% [42]
cognitive efficacy technique randomised cancer adherence
theory (SCT) Outcome (self- controlled Survivors for exercise
expectation | efficacy trials session,
Behavioral Goal-setting | and goal increase
change theory Perceived setting) self-efficacy
based exercise | barrier and goal,
program (12 Evaluation reduce
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supervised (self- perceived
sessions; 6 efficacy, barrier
group outcome through 3
discussion expectation months
sessions; face to , goal
face couselling) setting, No
perceived relationship
Accelerometer barriers) amongst the
for self- determinant
monitoring s of SCT
Self- Autonomy |Intervention | 12 weeks Breast 61% [46]
determination | Competence |technique randomised cancer exercise
theory (SDT) Relatedness | (Self- controlled survivors adherence
Supervised Motivational | directed, Cross over aged 55.1 rate;
combined continuum Self-report) | trials on average
exercise Self- Self-
program 3 times | regulation Evaluation determines
aweek and 1 Self- (Behavioral regulation,
hour per time directed regulation Autonomy,
(centered base) | exercise for Competence
Phone call behavior exercise) , and
every three Relatedness
weeks increase
Self-report through
assessment exercise
program
Transtheorethi | Self- Intervention | 6 months Breast Increase [45]
cal model efficacy technique randomised cancer self-efficacy
(TTM) Stage of (Self- controlled survivors and greater
Group based change efficacy, trials aged 55.7 stage
program for cognitive on average | progression
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self-efficacy, Decisional | and in

cognitive and balance behavioral intervention
behavioral strategies) group over
strategies for the program
physical activity Evaluation

Print materials (Stage of Self-
(booklets) change) efficacy is
Behavioral associated
change methods with stages
beased on the of change
steps in TTM Perceived
Self-monitoring fewer cons
for PA in
(Self-record or intervention
pedometer) group
Motivational Self- Evaluation | 6 months Breast Increase [54]
interviewing efficacy ( Selt- randomised cancer exercise
(MI) efficacy) controlled survivors 42 | intensity
Counselling (1 trials months (energy
time in-person after expenditure
and 2 times completed | per week)
phone call) treatments | and self-

efficacy in

intervention

group
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S. The use of MI in promoting physical activity adherence for breast cancer

survivors

MI over 6 individual telephone calls (15 minutes every 2 weeks) has been reported to
improve self-efficacy in a 12-week exercise participation and diet control amongst overweight
African-American breast cancer survivors after active treatments. Indeed, this intervention
showed adherence rates of up to 70 percent [30]. Additionally, a pilot study over 16 weeks of
a home-based approach combining aerobic and weight training increased weekly exercise time,
aerobic fitness and QoL when using MI through face-to-face and phone calls to encourage
exercise adherence in breast cancer survivors [53]. Promoting self-efficacy and self-confidence
are crucial determinants for program adherence [53]. Six months of an exercise program with
MI (1 face-to face counselling and 2 phone calls) can increase weekly exercise intensity in
long-term breast cancer survivors who have high self-efficacy beliefs regarding their
exercise behavior [54]. In addition, MI can be effectively applied for exercise motivation
in breast cancer patients during treatments. In fact, MI by telephone counseling for 12 months
correlated with a positive outcome in encouraging patients with breast cancer to reduce their
body weight through exercise and dietary control during chemotherapy
[55]. Although it is not clear what the optimal practice of MI is, MI has been recognized
as an effective tool to promote individual behavior change [52]. However, further studies are
required to explore the best MI practice and related determinants for exercise adherence in

breast cancer survivors [53].

6. Conclusion and Future Prospects

Regular exercise participation has significant benefits to cancer survivors. As such, it is
important to develop programs and use strategies to help these individuals to initiate and
adhere to exercise or physical activity programs. A number of theories and process models
can help with this including, TPB, SCT, SDT and TTM. MI seems to be a proven strategy to
enhance adherence. Researchers might use MI and the theories, models and strategies
described for the development of efficacious exercise programs. When developing these
programs it is also important to consider the specific barriers and issues faced by individuals
with breast cancer and the stage they are in.

Approximately half of breast cancer survivors report psychological alterations including
mood, spiritual and social distress. They experience fear, anxiety and depression with regard

to their long-term cancer diagnosis, prognosis, adverse effects of treatment and fear of cancer
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recurrence. In addition, breast cancer is likely to impact body image, physical and sexual
functionality, socialization and intimacy with partners. These cancer-related stressors are
strongly associated with illness perception; as a result, their attitude towards breast cancer may
affect their coping style and adjustment. Breast cancer survivors with positive views of illness
management seem to apply a proper coping style to deal with stress and lessen their cancer-
related stress. For example, they use fighting spirit driving their motivation for healthy program
engagement; as a result, their mental health-related QoL is better, especially receiving family
and social support.

These theoretical frameworks and MI concepts applied in physical activity programs are
likely to enhance key determinants of behavioural change such as perceived control, self-
regulation and self-efficacy for physical activity engagement. However, there are some
limitations in using these frameworks to explain the link between key determinants of each
framework for behavioural changes in breast cancer survivors. Understanding the factors
influencing breast cancer survivors, specifically psychological stress, is a crucial key to create
a motivational strategy in the development of physical activity engagement. Even though
psychological theories used for health promotion in breast cancer survivors are advantageous
to change behavior, more research with clear determinants is required to understand the

elements of physical activity sustainability and adherence.
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Review paper manuscript - 3

1c. Work it out: Exercise as an anti-cancer intervention

ABSTRACT

Exercise or physical activity can be regarded as either an intervention for cancer prevention or
an intervention for health promotion in people living with cancer. Here we discuss the effects
of exercise and physical activity in reducing cancer risk and the clinical benefits for cancer
patients and survivors. It i1s acknowledged that exercise can reduce the incidence of breast,
colon and endometrial cancer, however the efficacy in reducing the incidence of some other
cancer types such as prostate, ovarian, lung, gastric and haematological, is limited due to time
limitation in randomized controlled studies and inaccurate measurements in observational
studies. In general, it has been shown that exercise can prevent cancer cell proliferation,
reduce oxidative damage, improve fat metabolism, reduce chronic inflammation and enhance
immune functions. Research studies exploring the benefits of exercise in patients with breast
and colon cancer have shown improved physical health and quality of life and a prolonged
survival period. Likewise, exercise also provides good clinical outcomes for those living with
prostate, endometrial, lung, gastric and hematological malignancies, although further research
regarding exercise type and biological pathways are required. On the other hand, exercise may
generate some adverse effects such as increased blood pressure, headache, muscle pain,
physical accidents, severe discomfort, and dizziness amongst patients with cancer and
survivors, especially those who are older and overweight or having hematological pathology
following primary treatment with chemotherapy and/or radiation. As the benefits on clinical
outcomes greatly outweigh the adverse effects, exercise for health in cancer patients and
survivors should be recommended. However, considering the significant high rate of non-
compliance to exercise in this cohort of individuals, the implementation of motivational

strategies is vital otherwise any outcome benefits can be lost.

Keywords: exercise, physical activity, cancer patients, survivors, health promotion, physical
health, psychological health, quality of life, biological pathway, biomarkers, adverse effects,

motivation, exercise adherence
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Chapter 3

Systematic Review and Meta-analysis

Chapter preface:

This chapter presents the result of the systematic review and meta-analysis. The data

has been submitted for publication in Maturitas.
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Chapter 3

Motivational strategies to improve physical activity adherence in breast

cancer survivors: A systematic review and meta-analysis

ABSTRACT

Two behavioral change-based strategies for promoting adherence to physical activity
(PA) suggested to have the greatest potential are the pedometer and Motivational Interviewing
(MI). However, there are no comparisons between these two strategies identifying which
one is more effective for improving PA adherence. This systematic review and meta-
analysis aimed to determine which PA motivation strategy is more effective for promoting
adherence to self-directed PA in female breast cancer survivors. Studies implementing self-
directed PA which used step tracker and/or MI for motivation in female breast cancer
survivors were identified from the following databases: CENTRAL, PubMed, CINAHL,
PsycINFO, and Sportdiscuss at two timepoints in September 2019 and June 2020.
Sixteen randomized controlled trials (RCTs) were recruited for data extraction, whereas ten
RCTs were included in meta-analysis. Meta-analysis was performed on pooled data to
estimate the standardized mean difference and 95% confidence intervals of PA duration
and step count. Analysis of the number of participants meeting PA recommendations
was also performed. Subgroup analysis was performed for three motivational strategies
(pedometer combined with counselling, print material or combining with motivational
interviewing). Meta-analysis showed that pedometer combined with another intervention on
behavioral change theory has a small effect on step count (p = 0.03) and a moderate
effect on moderate-vigorous physical activity (MVPA) duration (p = <0.0001) compared to
controls. Additionally, motivational strategies increase the number of participants who meet
PA goal (p = 0.005). The findings of this review advocate for the use of step tracker
combined with counselling, print material or MI based on behavioral change theory. This
approach provided the most consistent positive effect on PA adherence in self-directed PA

among breast cancer survivors. Future studies should specifically evaluate the
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differences between PA adherence measurements in self-directed PA, to identify the best

motivation strategy for improving patient adherence and health outcomes.
Systematic review registration: PROSPERO Registration number CRD42020148542

Keywords: Breast cancer survivors, physical activity, exercise, self-directed, behavioural
change strategies, step count tracker, wearable technology, pedometer, accelerometer,

motivational interviewing, adherence, compliance
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1. Introduction

Breast cancer was the leading cause of cancer morbidity and mortality in women across
the world in 2018 with 2.1 million females diagnosed and 626,679 deaths [1]. In 2017, the
disability-adjusted life-years (DALYs) was 17.7 million [2]. The significant health impacts
of breast cancer make a strong argument to develop interventions which reduce the burden on
both patients and healthcare systems. Breast cancer survivors are also vulnerable to significant
mental distress [3]. There are a number of factors which can cause psychological stress,
including their cancer related illness, fear of cancer recurrence, difficult work-life balance,
lost feminine body image and dysfunctional intimate relationships with partner [4]. These
psychological burdens can reduce coping with daily life issues and affect quality of life
(QoL) [5].

A cohort study acknowledged that adherence to regular PA can improve mental health-
related quality of life in breast cancer survivors [6]. PA adherence has been defined by an
individual’s behaviour in meeting exercise recommendations [7]. PA adherence is typically
measured by two methods: determining total activity by ratio or percentage of exercise session
attendance or physical measures such as step count, exercise duration and intensity [7]. It can
be reported by threshold of exercise prescription (e.g., the percentage of participants who
perform at least 50% of exercise sessions) [8] or as the percentage of participants meeting a
level of exercise goal of duration and intensity [9, 10]. Some studies suggest that adherence
can be measured by PA frequency (number of sessions), duration (mean minutes), and
intensity (mean RPE) completed per week and report a weekly trend [11]. For the
measurement of exercise volume, technology such as activity trackers are commonly used to
record participants’ exercise intensity and duration [12].

Adherence to PA or exercise programs is known to be associated with positive breast
cancer outcomes such as enhancement of QoL, physical and mental health [13]. A year-long

supervised home-based exercise program in breast cancer survivors reported that the exercise

group adhered to 115 minutes and 119 minutes of aerobic exercise weekly on average at six
and twelve months, respectively [10]. While only 33 % of the women met exercise
recommendations (150 minutes weekly) in the year-long program, they still increased their
aerobic fitness over the follow-up period [10]. PA or exercise programs are typically classified
as self-directed if more than 50% of the program is implemented without close supervision
(e.g. at a laboratory or clinic) [14]. Self-directed PA programs for cancer survivors often
consist of a partially supervised and home-based program, with exercise classes or group

support walking [15]. Many trials applying self-directed PA in cancer survivors achieve high
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levels of adherence to PA [15]. In breast cancer survivors, a one year-self-directed weight
training at a clinical setting and at home resulted in high percentage adherence to the
program [16]. PA or exercise promotion in breast cancer survivors can be improved by
integrating behavioral change theories or models such as Social Cognitive Theory (SCT)
[17], Self-determination Theory (SDT) [18], Theory of Planned Behavior (TPB)
[19] or the Transtheoretical Model (TTM) [17]. Theory-based PA programs employ
strategies such as social or peer support, participative goal-setting, self-efficacy promotion
and self-monitoring to promote adherence [20]. More specifically, these behavioral change
theory-based strategies have been implemented through PA counselling focused on
supportive approach by an exercise coach (in person or by phone) or group session [20].
A systematic review reported that adherence to home-based PA programs was associated
with self-motivation and social support, highlighting the importance of these strategies [21].

Motivation is a vital factor in individual behaviour change; for example, people with more
intrinsic motivation have more engagement in weight management programs [22]. SDT
identifies some factors influencing human motivation such as individual characteristics and
their interaction with the social world [23, 24] and represents the significance of autonomous
self-regulation [25]. Two most potential strategies used for exercise motivation in clinical
research are self-monitoring [26] and Motivational Interviewing (MI) [27]. Step count
trackers or pedometers have been used to enhance PA adherence in many research studies
[12, 28, 29]. Similarly, MI can increase PA behavior in cancer survivors [30]. MI, a patient-
focused interview, aims to empower a person by counselling for behavioral change [31]. A
counsellor who provides MI should apply four principles: (1) empathy expression (2)
understanding of individual’s current behavior and their goal (3) attention to resistance and
(4) self-efficacy promotion [31].There is evidence that MI through both phone call and in-
person counselling can reduce sedentary and increase active behaviors in breast cancer
survivors [30]. Phone based MI integrated into a twelve-week diet control and exercise
program in breast cancer survivors resulted in 70% of participants to adhere to the program
[32].

Self-monitoring, one of the key concepts in Self-regulation Theory, is an individual
evaluating their personal performance with reference to their perceptions, beliefs, and
emotions [33]. PA promotion through self-monitoring can be made more pragmatic by
making use of technological devices [34]. Step trackers can accurately detect PA behavior as
daily steps and it can be used for PA motivation [35] in cancer patients and survivors [36,
37]. A previous study found that step trackers helped in PA self-monitoring and resulted in
long-term PA adherence in post-menopausal women [12].
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This systematic review and meta- analysis examined whether step count tracker and MI are
effective motivational strategies to promote adherence to self-directed exercise in
breast cancer survivors. The study does not include RCTs applying accelerometers (by
attachment at participant's thigh) for weekly moderate-vigorous physical activity (MVPA)
assessment which is not for PA self-motivation. We will explore the effectiveness of these
motivational strategies in exercise interventions by comparing the adherence rates of

participants in participating in self-directed PA.

2. Objective

The objective of this systematic review and meta-analysis was to compare PA adherence to
self-directed PA in programs applying step tracker and MI in female breast cancer survivors.
The study aimed to identify whether either of these behavioral change techniques is more

effective in promoting adherence to self-directed PA in breast cancer survivors.
3. Methods

3.1. Protocol and Registration

The protocol was written using the guidelines of the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis Protocols (PRISMA-P) 2015 [38]. The
protocol of this systematic review was registered with the International Prospective

Register of Systematic reviews (PROSPERO) (CRD42020148542).

3.2. Eligibility criteria
Participants

Studies were considered eligible for the review if: 1) they included female breast cancer
survivors aged 18 and older diagnosed with stage 0 to III tumors; 2) participants had
completed primary treatments (surgery, chemotherapy and radiotherapy) at least three months
prior to recruitment and had no evidence of cancer recurrence [39]; and 3) participants were on
continuing hormonal therapy (e.g. Tamoxifen) as well as immune targeted therapy (e.g.
Herceptin).

Studies were excluded if participants were currently receiving primary treatments of breast
cancer and those who were diagnosed with metastatic breast cancer. We also excluded studies
that involved male breast cancer survivors, unless the results of females could be separately

extracted.
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3.3. Intervention

The review included RCTs that evaluated self-directed PA or exercise as defined by the
World Health Organization (WHO) compared to usual care [40]. Exercise is deemed a
subcategory of PA which is well-organized and aims deliberately to improve physical
fitness [40]. RCTs with PA or exercise implementation were considered self-directed and
included if more than half of the program duration was independently implemented without
strict control or close supervision in a controlled unit [14]. We included partially supervised
or non-supervised programs, home-based programs, exercise class sessions that participants
choose or group support walking [15]. The interventions were not limited by exercise or PA

type, duration or intensity.
4. Outcome

The primary outcome of this systematic review was PA or exercise adherence. The
study included studies which assessed the adherence by using the following criteria:
e Percentage of participants who completed a specified number of sessions (full
adherence).
e Percentage of participants who attended at least a defined threshold of exercise
sessions (partial adherence).
e Percentage of participants who achieved a given exercise volume recommendation
such as weekly duration and intensity.

e The average of repeated measures such as exercise duration, intensity and step count.

PA adherence can be affected by the duration of PA program [41]. Therefore, PA or

exercise adherence was reported at the end of the follow-up period of the program.

5. Report characteristics

The review included peer-reviewed articles with available full-texts. There were no
limitations to the language of the publication. However, all eligible studies were reported in
English. Literature reviews, conference abstracts, theses and book chapters were excluded

from the review.
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6. Information sources

The literature search made use of relevant medical subject headings (MeSH) and terms
related to breast cancer, physical activity, self-directed, behavioral change and adherence to
developed searching strategies in electronic databases (Appendix 1). The literature search
includes studies published up to June 2020 available on the following databases; the
Cochrane Breast Cancer Group’s Specialised Register, the review identified relevant studies
and trials which were outlined at
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/BREASTCA/frame.html,
Cochrane Central Register of Controlled Trials (CENTRAL) (Appendix 2), Pubmed
(Appendix 3), Cumulative Index to Nursing and Allied Health Literature (CINAHL) with
full text (EBSCOhost) (Appendix 4), PsycINFO (EBSCOhost) (Appendix 5) and
Sportdiscuss with full text (EBSCOhost) (Appendix 6).

Searches were performed at two timepoints; firstly, September 2019, and with an update in
June 2020 for studies published from September 2019 to June 2020. The literature was

limited to human research.

7. Search Strategy

The search strategy was designed in collaboration with an experienced college
librarian, College of Health and Biomedicine, Victoria University. A trial search with key
words and related terms was conducted on Pubmed (advance search) in May 2019 for

feasibility of the number of potential articles. The trial search on Pubmed is in Appendix 3.

8. Study selection

Search results from the five databases were exported to Covidence with following
reviews working in the software [42]. The reviewers utilized Covidence screening tools for

assessment of articles based on keywords for inclusion and exclusion criteria.

A summary of study inclusion and exclusion at each phase is described in Figure 1. Two
reviewers (SP and JF) independently screened the titles and abstracts yielded by
electronic key-term searching. Full-texts of the included studies were then uploaded and
reviewed in full by the same reviewers independently. During screening any conflicts

between reviewers were reviewed finally by a deciding third reviewer (VA).
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9. Data extraction

Data from included studies was extracted manually and entered into a collection tool built in
Microsoft Excel developed specifically for the current review. After data was extracted by the
first reviewer (SP), the data was independently verified by a second and third reviewer (JF
and JT). Where required, study authors were contacted by email for additional clarification

regarding PA adherence measurement.

The review extracted the following data: Publication related information (Authors, year,
Titles), Type of study or research design, number and age of participants, intervention
characteristics (types and period of self-directed physical activity), PA or exercise motivation
techniques (pedometer, MI and other behavioral change theory-related interventions) and

measurements of PA or exercise adherence.

10. Risk of bias

Two reviewers (SP and JF) independently used Cochrane’s assessment tool for the risk of
bias in the recruited studies [43]. Relevant domains for risk assessment were: Selection bias
(random sequence generation and allocate concealment); performance bias (blinding of
participants and researchers); detection bias (blinding of outcome assessment); attrition bias
(completeness of outcome data including exclusion from analysis); and reporting bias
(selective reporting). All decisions were reported as low, high, and unclear risk. Any
disagreements were resolved by discussion with the reviewer team and then by consensus.

The result of the risk of bias assessment is reported and discussed in the review findings.

11. Synthesis of results

The review reported the outcomes of included studies consisting of repeated measures of PA
duration (minutes per week of MVPA) and step count (daily or weekly steps) in standardized
mean difference. Additionally, the number of participants who meet PA recommendation was
reported by odds ratio (OR). A meta-analysis was performed on pooled data to estimate the
standardized mean difference and 95% confidence intervals of PA duration (weekly minutes
MVPA) and step count. The pooled difference in number of participants meeting PA
recommendations between control and intervention groups was also performed. This analysis
method was suitable for the comparison of data from the relevant scales [44]. The primary
outcome was exercise or PA adherence in female breast cancer survivors which was reported

by dichotomous data (e.g., the number of participants who met and did not meet the
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exercise/PA targets) and continuous data (e.g., mean of duration attending exercise and mean
of daily steps). The outcomes of each study were displayed in forest plots to identify the effect
of motivational strategies on PA adherence. The score of standardized mean difference was
considered as a small, moderate and large effect with scores of <0.20, between 0.20 and 0.80
and >0.80, respectively [45]. Subgroup effect analyses were conducted for each outcome
regarding to the characteristics of PA motivational strategies of each study (e.g., pedometer

combining with counselling or pedometer combining with motivational interviewing).

The I square (I?) statistic for heterogeneity was also calculated, with a threshold of > 50% was
identified as significant. A random-effects model was used to account for heterogeneity and
extended variation in the pooled data [45], otherwise fixed-effect models were used [46]. All

statistical analyses were conducted by using Review Manager, version 5.3.

12. Results

12.1. Study selection

The database search returned 7,921 articles which underwent abstract screening, with 7,830
excluded for irrelevance to topic. The remaining 91 studies underwent full-text screening,
resulting in a final 16 studies included for data extraction.

The search and selection of articles are represented in Figure 1.
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Studied mcluded in
meta-analysis (n=10)

Figure 1. Flow of information through the different phases of a systematic review

12.2. Study characteristics

The sixteen included RCTs had a median duration of follow-up of twelve weeks (range: ten
weeks to nine months). There was a total of 1,668 participants (953 intervention and 715
control) and the mean age across studies ranged from 49.50 - 61.90 years. Self-directed PA
types consisted of home-based PA, walking programs and supervised tapering to home-based
PA. The interventions studied could be grouped based on PA motivational strategy by five

classifications as following 1) pedometer combining counselling, 2) pedometer combining
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M1, 3) pedometer combining print material, 4) pedometer combining social media and 5) MI.

The first three groups were included in the meta-analysis. Groups 4 and 5 could not be

included in the meta-analysis as there was only one trial of the intervention.

There were thirteen trials providing usual care of breast cancer, standard PA recommendation

or maintaining usual activity in waiting list as control interventions, while three trials provided

standard care with pedometer [47, 48] or accelerometer for daily use [37].

PA adherence was reported as weekly intensity of PA (MET), weekly minutes of MVPA,

daily steps (one study reported weekly steps [48], the numbers of participant who met PA

goals and percent of participant who met PA recommendations (% PA adherence). The

adherence measures of all included studies are illustrated in Table 1.

Table 1. Characteristics of included studies

No. Author, Year Study site | PA program | Follow- | Participant Motivation Control PA adherence
(Country) up Number and Age strategies condition measurement
Pedometer + Counselling
1 Basen- USA 6 months PA | 6 Intervention group Pedometer + 21 Receiving @S-MVPA
Engquist et al, at moderate months N= 35 sessions lifestyle Standard care (min/week)
2006 intensity Age=55.7+ 111 counselling
such as Control group based on
walking at N= 25 Transtheoritical
home Age=54.4+ 11.7 Model
2 Pinto et al., USA 12 weeks 12 Intervention group Pedometer +PA Receiving @S-MVPA
2005 home-based | weeks N=43 counselling weekly phone (min/week)
moderate Age=53.42 +9.08 based on call about .
intensity PA Control group Transtheoretical Breast cancer | @ Daily
N=43 Model (weekly care steps
Age=52.86 + 10.38 | phone call) ®% PA
adherence
3 Pinto et al., USA 12 weeks 12 Intervention group Pedometer +PA Receiving @S-MVPA
2015 MVPA such weeks N=39 counselling Standard care
as brisk Age=55.64 + 8.59 | based on @0- MVPA
walking at Control group Transtheoretical (min/week)
home N= 37 Model (weekly ®% PA
Age= 55.59 + 10.59 | phone call) adherence
4 Roger et al., USA 3 months 24 Intervention group Accelerometer + Accelerometer | @S-MVPA
2015 supervised weeks N=110 Counselling +Standard PA
tapered to Age= 54.9+ 9.3 based on Social @O-MVPA
12 weeks Control group Cognitive Theory (min/week)
home-based N= 112 (3 Face-to-face 0% PA
PA Age=539+77 sessions) adherence
Pedometer + Motivational Interviewing
5 Hartman etal., | USA 12 weeks 12 Intervention group Pedometer + Ml Wait listed @O-MVPA
2018 walking with | weeks N=43 (1 time control :
pedometer Age= 58.2+ 11.37 in-person session (mlr/\éweek,
Control group and 2 phone min/day)
0,
N= 44 calls) ®% PA
Age=56.2 + 9.30 adherence
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No. Author, year Study site | PA program | Follow- | Participant Motivation Control A
(Country) up Number and age strategies condition dherence
measurement
6 Lynch et al., Australia 12 weeks 12 Intervention group Pedometer + Ml Wait listed @O-MVPA
2019 wearable weeks N= 40 (1 face-to-face control (min/week)
technology- Age=61.3+5.9 session and 5 .
based PA Control group phone calls) ®Daily
N= 40 steps
Age=61.9+7.0
Pedometer + Print materials
7 Short et al., Australia 4 months 4 Intervention (SCT) Pedometer + Pedometer + @®S-MVPA
2015 home-based | months N=109 Print materials (2 Standard PA (min/week)
PA support Age= 56 (34-74) groups) based on | guideline .
Intervention (TPB) e  Social ®Daily
N= 110 Cognitive steps
Age= 55 (36-82) Theory % PA
Control group e  Theory of Adherence
N=111 Planned
Age= 55 (33-75) Behaviour
8 Singh et al,, Australia 12 weeks 12 Intervention group Pedometer + Standard PA @S-MVPA
2020 follow-up weeks N= 26 Booklet based on | guideline
pedometer Age=49.5+8.6 Theory of @0-MVPA
and Control group Planned (min/week)
guideline- N= 26 Behaviour @Daily
based PA Age=52.8 +9.5 steps
after 12 ®°% PA
weeks °
supervised adherence
exercise
9 Vallance et al., | Canada 12 weeks 12 Intervention Pedometer + PA @®S-MVPA
2007 step tracker | weeks (pedometer + booklet) Booklet based on | recommendati (min/week)
and N=93 Theory of on .
guideline- Age= 58 (38-86) Planned ®Daily
based PA Intervention Behaviour steps
(pedometer + PA advice)
N=94
Age= 58 (34-75)
Control group
N=96
Age= 57 (37-90)
10 Hirschey et al., | USA 12 weeks 12 Intervention group Pedometer + Pedometer @Weekly
2018 home-based | weeks N= 29 Booklet based on | +Booklet steps
PA Age=59 + 10.0 Social Cognitive based on diet
Control group Theory (self-
N=29 efficacy and
Age=57 +12.0 expected
outcome)
Pedometer + Counselling
11 Baruth et al, USA 12 weeks 12 Intervention group Pedometer + Maintain usual | @MVET
2015 home-based | weeks N=20 Counselling activity (hriweek)
walking Age=57.4+6.1 based on Social
program Control group Cognitive Theory
N=12 (goal setting,
Age=549+6.5 social support
and reward)
(1 in-person
session and 5
phone calls)
12 Pinto et al., USA 12 months 12 Intervention group Pedometer + PA 8 phone call @®S-MVPA
2013 PA at least months N= 106 counselling about Breast (min/week)
at moderate Age=56.1+9.9 based on cancer
intensity Control group Transtheoretical symptoms
(received in N= 86 Model and Social
person Age=55.9+9.9 Cognitive Theory
advice) (8 phone calls)
13 Pinto et al., USA Follow-up 6 6and9 Intervention group Pedometer + PA Receiving @®S-MVPA
2008 and 9 months N=43 counselling phone call (min/week)
months after Age=53.42 + 9.08 based on about Breast
12 weeks Control group Transtheoretical cancer
home-based N=43 Model (weekly symptoms
PA Age= 52.86 + 10.38 | Phone call for
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No. Author, Year Study site | PA program | Follow- | Participant Motivation Control A
(Country) up Number and Age strategies condition dherence
measurement
first 3 months and
then monthly
phone calls for 3
months and then
last 3 months
they were ask for
maintain PA by
themselves)
Pedometer + Social support
14 Vallance et al., | Canada 6 months 6 Intervention Pedometer + PA @S-MVPA
2008 follow-up months (pedometer + booklet) Booklet based on | recommendati .
N= 93 (min/week)
after 3 Theory of on
months step Age= 58 (38-86) Planned
tracker and Intervention ) Behaviour
pri nt (pedometer + PA advice)
material N= 94
o Age= 58 (34-75)
gwd%";: Control group
ase N= 96
Age= 57 (37-90)
15 Pope et al., USA 10 weeks 10 Intervention group Pedometer + Separated, @0O-MVPA
2018 home-based | weeks N=16 Social media: content (min/day)
PA Age=50.6+7.4 Facebook identical )
Control group Based on Social | Facebook ®Daily
N=14 Cognitive Theory steps
Age=54.9+11.0
Motivational Interviewing
16 Lahart etal., UK 6 months 6 Intervention group MI (1 face-to-face | Standard PA OMET
2016 moderate months N= 40 session + 3 guideline .
intensity of Age= 52.4+ 10.3 phone calls) (min/week)
home-based Control group
PA program N= 40
Age=54.7 + 8.3

Abbreviations: USA: United States of America, UK: United Kingdom, N: the numbers of participant, Age: reported in years (mean + standard
deviation or mean and range), PA: Physical activity, S-MVPA: Subjective (self-report) moderate vigorous physical activity, O-MVPA: Objective
moderate vigorous physical activity, min/week: Minutes per week, MET: Metabolic equivalent of task, MI: Motivational Interviewing
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12.3. Risk of bias within the studies

All included studies indicated randomization of participants into study groups but only 50%
declared allocation concealment [37, 47, 49-54]. There were no trials which blinded
participants, assessors, and outcomes assessment. One trial reasoned that they did not blind
participants and staff due to the nature of intervention [53]. Ten of sixteen trials [37, 47, 49,
51, 52, 54-58] reported low risk of attrition bias (presenting the methods to deal with missing
data). One of sixteen trials [55] had high risk of reporting bias as they did not report all
outcomes stated in the protocol; the frequency, duration of walking and MET were not
reported at the follow-up. Most of studies reported the potential of other sources of bias which
may affect the results as they had the limitation in generalisation of participants, small sample
size, and type 1 error control. Most of participants were willing to participate in an exercise
program that may result in the positive effects of intervention.

The review could not assess non-reporting bias across included trials by evaluating the
symmetry of funnel plot and Egger’s test because there were not more 10 trails included in
meta-analysis for each PA adherence outcome [59]. However, the review implemented
comprehensive searching from 5 databases and included studies with peer review publication.

Risk of bias is summarized in Figure 2 and Figure 3.
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Random sequence generation

Allocation concealment
Blinding of personnel and outcome assessors

Blinding of participants
Blinding of outcome assessment
Incomplete outcome data

Selective reporting
Other source of bias

Basen-Engquist et al, 2006

Pinto et al., 2005

Pinto et al., 2015
Roger et al., 2014

Hartman et al.,2018

Lynch et al., 2019
Short et al., 2015

Singh et al., 2020
Vallance et al.,2007

Hirschey et al., 2018
Baruth et al 2015
Pinto et al., 2013

Pinto et al., 2008
Vallance et al., 2008

Pope et al., 2018
Lahart etal., 2016

= low risk
= high risk

? = unclear

Figure 2. Risk of bias summary
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Random sequence generation ’ ‘

Allocation concealment ’ |

Blinding of participants ‘ |

Blinding of personnel and outcome assessors I

Blinding of outcome assessment ‘ ‘

Incomplete outcome data ‘ ‘

Selective reporting ’

Other source of bias ’ |

25% 50% 75% 100%

Low risk

Unclear

High risk

Figure 3. Risk of bias graph

12.4. Synthesis of results

Ten studies with eleven intervention arms (one study had two parallel intervention arms [47])
were included in the meta-analysis [37, 47, 48, 50, 51, 53, 56-58, 60]. Overall, intervention
group involved in meta-analysis can be categorised into three groups consisting of 1)

pedometer + counselling, 2) pedometer + MI, and 3) pedometer + print material.

12.4.1. MVPA duration

Nine trials [37, 47, 50, 51, 53, 56-58, 60] were included in meta-analysis of MVPA duration
(minutes per week). There was significant heterogeneity between studies (I> =77%). When a
random effects analysis was applied, the intervention group achieved a moderate
improvement in MVPA duration compared with the usual care group (SMD=0.55, 95% CI
0.30,0.79). Results were consistent in the three subgroup analyses (Figure 4).
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12.4.2. Step count

Five studies were included in meta-analysis of step count; four studies [47, 51, 53,
57] reported in daily steps but one study [48] reported in weekly steps. There was no
heterogeneity between studies (I*> =0%). Overall, a small effect of the intervention was
detected compared to the control groups (SMD= 0.16, 95% CI 0.02, 0.29; Figure 5). There
were two subgroups meta-analysis of step count; 1) the intervention group applying
pedometer and print material [47, 48, 51, 57] showed a small effect in improvement of step
count; SMD 0.15, 95% CI 0.01, 0.30, p =0.04, 1>=0%, 2) the intervention group
applying pedometer and motivational interviewing [53] shown small effect; SMD 0.19,

95% CI -0.26, 0.64, p =0.40 (Figure 5).
12.4.3. The number of participants who meet physical activity recommendation

Overall, six studies [37, 47, 50, 57, 58, 60] were included in the meta-analysis measuring
participants meeting PA recommendations. There was significant heterogeneity
between studies (I*> =77%). When a random effects analysis was applied, the intervention
group had a significantly higher odds of meeting physical activity recommendations
compared with the usual care group (OR=2.66, 95%CI 1.34, 5.27). This was consistent in all

subgroup evaluations (Figure 6).
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Intervention Usual Care Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.1.1 Pedometer + Counselling

Basen-Engguist 2006 428 2544 35 404 265 25 8.5% 0.09 [-0.42,0.61] —

Pinto 2005 2024 1617 43 784 86 43 94% 0.95(0.50, 1.40] e —
Pinto 2015 1205 743 38 25 674 37 B6% 1.46(0.95,1.97)

Rogers 2015 246 153 105 197 138 108 11.8% 0.34 (0.06, 0.61] I

Subtotal (95% Cl) 222 213 384% 0.70[0.14, 1.25] e
Heterogeneity: Tau?= 0.27; Chi*= 20.63, df= 3 (P = 0.0001); F=85%

Testfor overall effect: Z= 2.47 (P = 0.01)

1.1.2 Pedometer + Motivational interviewing

Hartman 2018 1953 1059 43 1043 1058 44 95% 0.85(0.41,1.29] I —
Lynch 2019 2496 1597 40 1701 1279 40  94% 0.54(0.10,0.99] —_—
Subtotal (95% Cl) 83 84 18.9% 0.70[0.39, 1.01] -
Heterageneity: Tau®= 0.00; Chi*= 093, df=1 (P=0.34); F=0%

Test for overall effect: Z= 4.38 (P < 0.0001)

1.1.3 Pedometer + Print materials

Short 2015 2341 2559 110 1803 2069 111 11.9% 0.23[-0.03,0.50] —

Short 2015 201.8 1844 109 180.3 2069 111 119% 011 (016,037 T

Singh 2020 2582 1313 25 1521 779 25 76% 0.98(0.39,1.57]

Vallance 2007 211 169 84 163 121 85 11.4% 0.33(0.02,063] —
Subtotal (95% Cl) 328 332 42.7% 0.32[0.07,0.57] ‘
Heterogeneity: Tau®= 0.04; Chi*=7.15, df=3 (P = 0.07); F= 58%

Testfor overall effect: Z= 2.47 (P=0.01)

Total (95% CI) 633 629 100.0% 0.55[0.30,0.79] R
Heterogeneity: Tau?= 0.11; Chi*= 38.33, df= 9 (P < 0.0001);, F=77% =_2 41 5 15 24

Test for overall effect: Z= 4.40 (P =< 0.0001)
Testfor subaroup differences: Chi*= 411, df=2 (P=0.13), F=51.4%

Favours Usual Care  Favours Intervention

Figure 4. Meta-analysis of MVPA duration

Abbreviations: IV: inverse variance, Std: standardized, Total: number of participants in the study group

Intervention Usual Care Std. Mean Difference Std. Mean Difference
Study or Subgroup ~ Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.2.1 Pedometer + Counselling
Subtotal (95% Cl) 0 0 Not estimable

Heterogeneity. Not applicable
Testfor overall effect: Not applicable

1.2.2 Pedometer + Motivational interviewing

Lynch 2019 8193 3301 37 7E3 3404 40 94%  0.190.26,064) ——
Subtotal (95% C1) 3 40 94%  0.19]-0.26,0.64] .

Heterogeneity: Not applicable
Testfor averall effect Z=0.84 (P = 0.40)

1.2.3 Pedometer + Print materials

Hirschey 2018 43868 14884 29 44178 13642 29 7% -0.02(-0.54,049 . —
Short 2015 90839 81203 110 83012 33734 111 27.2% 013(0.14,039] i

Short 2015 96448 77456 109 83012 33734 111 269% 0.22[-0.04,0.49) I
Singh 2020 62746 20363 25 52611 29804 25 6.0% 039017095 T
Vallance 2007 8420 5226 93 8028 3457 96 233% 0.09-0.20,037) -
Subtotal (95% CI) 366 372 90.6% 0.15[0.01,0.30] L

Heterogeneity: Tau?= 0.00; Chi*=1.65, df= 4 (P = 0.80); F= 0%
Test for averall effect Z=2.06 (P = 0.04)

Total (95% CI) 403 412 100.0% 0.16[0.02,0.29] &
Heterageneity. Tau?= 0.00; Ch*= 1.68, df= 5 (P = 0.89); F= 0% 5_2 11 3 15
Test for overall efect 2= 2.22 (P = 0.03) Favours Usual Care Favours Intervention
Testfor subaroup differences: Chi*= 0,03, df=1 (P = 0.86), F= 0%

Figure 5. Meta-analysis of daily steps

Abbreviations: IV: inverse variance, Std: standardized, Total: number of participants in the study group
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Intervention Control Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.3.1 Pedometer + Counselling

Pinto 2005 15 43 0 #1  45% 4514(2.59, 785.26] E——
Pinto 2015 16 39 237 102% 1217[2.55,58.01] S
Rogers 2015 75 105 62 108 18.9% 1.85(1.05, 3.29] e

Subtotal (95% CI) 187 186 33.6%  7.10[1.13,44.75] ——ll
Total events 106 64

Heterogeneity: Tau®=1.93; Chi*=8.94, df=2 (P = 0.01); F=78%
Testfor overall effect Z=2.09 (P =0.04)

1.3.2 Pedometer + Motivational interviewing

Hartman 2018 26 43 9 44 153%  5.95(2.29,15.44] —_—
Subtotal (95% Cl) 43 44 153%  5.95[2.29, 15.44] -
Total events 26 9

Heterogeneity: Not applicahle
Test for overall effect: Z= 3.66 (P = 0.0002)

1.3.3 Pedometer + Print materials

Short 2015 3/ 110 3/ 111 189% 1.15[0.65, 2.01] i

Short 2015 32 109 3/ 111 18.8% 0.90[0.51,1.60] —

Singh 2020 16 25 9 25 134%  3.16(1.00,10.03] —

Subtotal (95% Cl) 244 247 51.1% 1.24[0.72,2.13] B

Total events 86 79

Heterogeneity: Tau®= 0.10; Chi*= 3.63, df=2 (P = 0.16); F= 45%

Testfor overall effect Z=0.76 (P = 0.44)

Total (95% Cl) 474 477 100.0% 2.66[1.34,5.27] -

Total events 218 152

Heterogeneity: Tau®= 0.56; Chi*= 25.54, df= 6 (P = 0.0003); F=77% =D,U1 UH 150 100:

Test for averall effect: Z=2.80 (P = 0.005)
Testfor subaroup differences: Chi*=9.81, df= 2 (P = 0.007), F=79.6%

Favours Control  Favours Intervention

Figure 6. Meta-analysis of meeting PA recommendation (Odds Ratio)

Abbreviations: IV: inverse variance, Std: standardized, Total: number of participants in the study group

13. Discussion
Summary of evidence

This review and meta-analysis provides new evidence of improved adherence to self-directed
PA in breast cancer survivors through application of two motivational strategies; pedometer
(strep tracker) and MI. Overall, pedometer combined with another motivational strategy based
on behavioral change theory provides small to moderate effect on step count and MVPA
duration when compared to control receiving standard PA recommendation or usual care.
Additionally, motivational strategies increased the number of participants who meet PA goal.
Though there was significant heterogeneity among trials, the improvements of PA adherence

were mostly consistent across the subgroups of motivational strategy.

Among sixteen included trials, there were a number of commonalities in the application of

pedometer (step tracker) and/or MI for PA motivation. Fifteen of the studies used step tracker
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(fourteen trials used pedometer [47-53, 55-58, 60-62] and one trial [37] used accelerometer
for weekly self-monitoring over the trial duration. No trial utilized step tracker alone, with all
fifteen trials combining them with another behavioral change theory informed strategy such

as counselling, print material, social media, and MI.

Three trials used MI for PA motivation; two combining MI with pedometer [53, 58], and trial
applying MI alone [54]. Additionally, there were a variety of behavioral change theories
applied to interventions including Social Cognitive Theory (SCT), Transtheoretical Model
(TTM) and Theory of Planned Behavior (TPB). However, among the ten studies included in
meta-analysis, the review could not analyze these subgroups due to the small number of trials

using a particular theoretical framework.

There was also heterogeneity of PA duration among the included studies. A twelve-week self-
directed PA regimen was the most widely used program, with durations ranging from ten
weeks to nine months. Subgroup analyses on programs of different durations could not be

conducted due to low numbers.

There was also heterogeneity in the methods used to assess MVPA between the included
studies. The review included six studies [47, 50, 51, 56, 57, 60] assessing MVPA by self-
reported questionnaire and three studies using objective measurements obtained by
accelerometer [37, 53, 58]. Of the studies using self-reported PA questionnaires; three [50,
56, 60] applied the Seven Day Physical Activity Recall Questionnaire (7 Day PAR), two [47,
51] used the Godin Leisure-Time Exercise Questionnaire, and one study used The Active

Australia Survey [57].

Among the sixteen included trials of self-directed PA and motivational strategy there were
two principal measurements of PA adherence, which have been identified in previous work
[7]. The first was percentage of participants who met PA recommendations and the other was
the average of repeated measure such as PA intensity, duration and step count. Six trials [37,
47, 50, 57, 58, 60] reported the number and percentage of participants who met PA
recommendations. All six of these used a benchmark of at least weekly 150 minutes of MVPA
as a minimum recommendation, in line with common guidelines for breast cancer survivors.
The remaining ten trials did not report a percentage of PA adherence, instead reporting the
average of repeated measure such as intensity (MET), duration (weekly minutes of MVPA)
and step count described above. The corresponding authors of these trials were contacted by

email for percentage of PA adherence data, if available, however no additional data was
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acquired through this despite several responses from the authors. PA adherence was
determined to be an individual’s behavior in responding to PA goals in accordance with

previous definitions [7].

The findings of this review highlight the potential role of incorporating self-directed PA in
the treatment of breast cancer survivors by using an affordable step tracker for PA self-
monitoring at their home or in the community. Additionally, combining the use of a
pedometer with another PA motivational strategy based on behavioral change theories such
as counselling, M1, or print materials (handout or brochure) will likely enhance PA adherence

in this population.

Given the noticeable heterogeneity of PA adherence outcome assessment in self-directed PA
in breast cancer survivors, the review would suggest that the appropriateness of PA
adherence outcome measurements in self-directed PA needs to be standardized in trials
to provide accurate reporting standards and allow for effective comparison between
trials. This will allow for identification of optimal interventions to improve PA

adherence in this patient cohort, and so improve health outcomes.
14. Limitation

The recommendation of this meta-analysis are limited by the significant heterogeneity of the
trials included in this review. Firstly, there were a variety of PA motivation strategies and
behavioral change theories that informed them, making it difficult to recommend a single
intervention over another. There was also significant variability in the duration of the self-
directed PA regimens. This is important, as participant adherence is strongly impacted by
program duration [41]. The included trials in this review all show the potential risk of bias.
The nature of the intervention led to unavoidable issues with blinding participants, exposing

the trials to risks of bias.

15. Conclusions

This review found that step tracker combining with counselling, print material or MI based
on behavioral change theory provided a consistent positive effect on adherence to self-
directed PA among breast cancer survivors. This emphasizes the importance of applying
motivational improvement strategies in this cohort to improve their health outcomes over
time. While there was heterogeneity in the application of step tracker and/or MI among

included trials, the improvements were consistent across studies, so while confidence can be
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received in the results, no single intervention could be identified as having an optimal

outcome. The review highlights opportunities for health care professionals to improve

patient outcomes through the application of motivational strategies to increase PA

adherence. Future studies should assess and report PA adherence outcomes consistently, to

allow for more effective examination of motivational interventions.
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Appendices
Appendix 1. MeSH terms

1. Breast cancer

Tumors or cancer of the human breast

Entry Terms:
Breast Neoplasm
Neoplasm, Breast
Breast Tumors
Breast Tumor
Tumor, Breast
Tumors, Breast
Neoplasms, Breast
Breast Carcinoma
Breast Carcinomas
Carcinoma, Breast
Carcinomas, Breast
Mammary Neoplasms, Human
Human Mammary Neoplasm
Human Mammary Neoplasms
Neoplasm, Human Mammary
Neoplasms, Human Mammary
Mammary Neoplasm, Human
Breast Cancer
Cancer, Breast
Mammary Cancer
Cancer, Mammary
Cancers, Mammary
Mammary Cancers
Malignant Neoplasm of Breast
Breast Malignant Neoplasm
Breast Malignant Neoplasms
Malignant Tumor of Breast
Breast Malignant Tumor
Breast Malignant Tumors
Cancer of Breast
Cancer of the Breast

2. Physical activity

Physical activity which is usually regular and done with the intention of improving or
maintaining PHYSICAL FITNESS or HEALTH. Contrast with PHYSICAL EXERTION
which is concerned largely with the physiologic and metabolic response to energy
expenditure.
Entry Terms:

Exercises

Physical Activity

Activities, Physical

Activity, Physical

Physical Activities

Exercise, Physical
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Exercises, Physical
Physical Exercise
Physical Exercises
Acute Exercise
Acute Exercises
Exercise, Acute
Exercises, Acute
Exercise, Isometric
Exercises, Isometric
Isometric Exercises
Isometric Exercise
Exercise, Aerobic
Acrobic Exercise
Aerobic Exercises
Exercises, Aerobic
Exercise Training
Exercise Trainings
Training, Exercise
Trainings, Exercise

3. Motivational Interviewing
It is a client-centered, directive method for eliciting intrinsic motivation to change using
open-ended questions, reflective listening, and decisional balancing. This nonjudgmental,
non-confrontational interviewing style is designed to minimize a patient's resistance to
change by creating an interaction that supports open discussion of risky or problem
behavior.
Entry Terms:

Interviewing, Motivational

4. Fitness tracker

Devices used for measuring physical activity as an indication of HEALTH STATUS.

Entry Terms:
Fitness Tracker
Tracker, Fitness
Trackers, Fitness
Physical Fitness Trackers
Fitness Tracker, Physical
Fitness Trackers, Physical
Physical Fitness Tracker
Tracker, Physical Fitness
Trackers, Physical Fitness
Activity Trackers
Activity Tracker
Tracker, Activity
Trackers, Activity
Personal Fitness Trackers
Fitness Tracker, Personal
Fitness Trackers, Personal
Personal Fitness Tracker
Tracker, Personal Fitness
Trackers, Personal Fitness
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5. Wearable Electronic Devices

Electronic implements worn on the body as an implant or as an accessory. Examples include
wearable diagnostic devices, wearable ACTIVITY TRACKERS, wearable INFUSION
PUMPS, wearable computing devices, SENSORY AIDS, and electronic pest repellents.
Entry Terms:

Device, Wearable Electronic

Devices, Wearable Electronic

Electronic Device, Wearable

Electronic Devices, Wearable

Wearable Electronic Device

Wearable Technology

Technologies, Wearable

Technology, Wearable

Wearable Technologies

Wearable Devices

Device, Wearable

Devices, Wearable

Wearable Device

Electronic Skin

Skin, Electronic

6. Adherence

Patient Compliance

Voluntary cooperation of the patient in following a prescribed regimen.

Entry Terms:
Compliance, Patient
Patient Adherence
Adherence, Patient
Patient Cooperation
Cooperation, Patient
Treatment Compliance
Compliance, Treatment
Treatment Compliances
Therapeutic Compliance
Compliance, Therapeutic
Compliances, Therapeutic
Therapeutic Compliances
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Appendix 2. Draft CENTRAL search

#1 MeSH descriptor: [Breast Neoplasms] explode all trees

#2 breast near cancer

#3 (breast near cancer) OR (breast near neoplasm) OR (breast near carcinoma)

#4  MeSH descriptor: [Exercise] explode all trees

#5  physical next activity*

#6  ("physical activity")

#7  (physical next activity™*)

#8  (physical next activity*) OR exercise OR sport

#9  ("self directed") OR ("home based") OR ("community based") OR ("non supervised")
OR ("partial supervised") OR ("low supervised")

#10 ("behavioral change") OR (motivation) OR ("self monitoring") OR  ("fitness next
tracker*) OR (pedometer) OR (accelerometer) OR ("step count tracker") OR ("step
next tracker*)

OR ("wearable device") OR ("digital device") OR ("wearable technology")

#11 ("motivational interviewing")

# 12 MeSH descriptor: [Motivational Interviewing] explode all trees

# 13 MeSH descriptor: [Treatment Adherence and Compliance] explode all trees

# 14 adherence

# 15 (adherence) OR (compliance) OR (engagement) OR (participation)

#16 #8 OR#9 OR #10 OR #11

#17 #3 AND #16 AND #15
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Appendix 3. Draft Pubmed search

53

52

51

50

49

48

47

46
45
44
43

Search (((((breast cancer) OR breast neoplasm) OR breast carcinoma)) AND
(((((((((physical activity) OR physical activities) OR exercise) OR exercises) OR
sport) OR sports)) OR ((((((self-directed program) OR home-based program) OR
community-based program) OR non-supervised program) OR partial supervised
program) OR low-supervised program)) OR (((((((((((((((((((behavioural* change
strategy) OR behavioural* change strategies) OR physical activity motivation)
OR exercise motivation) OR self-monitoring) OR fitness tracker) OR pedometer)
OR accelerometer) OR step count trackers) OR step count tracker) OR step
counter) OR step counters) OR wearable device) OR wearable devices) OR
digital device) OR digital devices) OR wearable technology)) OR motivational
interviewing))) AND ((((adherence) OR compliance) OR engagement) OR
participation)

Search ((((((((physical activity) OR physical activities) OR exercise) OR
exercises) OR sport) OR sports)) OR ((((((self-directed program) OR home-based
program) OR community-based program) OR non-supervised program) OR
partial supervised program) OR low-supervised program)) OR
(CCC(((behavioural * change strategy) OR behavioural* change
strategies) OR physical activity motivation) OR exercise motivation) OR self-
monitoring) OR fitness tracker) OR pedometer) OR accelerometer) OR step
count trackers) OR step count tracker) OR step counter) OR step counters) OR
wearable device) OR wearable devices) OR digital device) OR digital devices)
OR wearable technology)) OR motivational interviewing)

Search ((((((((((((((((((behavioural* change strategy) OR behavioural* change
strategies) OR physical activity motivation) OR exercise motivation) OR self-
monitoring) OR fitness tracker) OR pedometer) OR accelerometer) OR step
count trackers) OR step count tracker) OR step counter) OR step counters) OR
wearable device) OR wearable devices) OR digital device) OR digital devices)
OR wearable technology)) OR motivational interviewing

Search (((adherence) OR compliance) OR engagement) OR participation

Search ((((((((((((((((behavioural* change strategy) OR behavioural®* change
strategies) OR physical activity motivation) OR exercise motivation) OR self-
monitoring) OR fitness tracker) OR pedometer) OR accelerometer) OR step
count trackers) OR step count tracker) OR step counter) OR step counters) OR
wearable device) OR wearable devices) OR digital device) OR digital devices)
OR wearable technology

Search (((((self-directed program) OR home-based program) OR community-
based program) OR non-supervised program) OR partial supervised program) OR
low-supervised program

Search (((((physical activity) OR physical activities) OR exercise) OR exercises)
OR sport) OR sports

Search participation
Search engagement
Search compliance
Search adherence
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Search motivational interviewing
Search wearable technology
Search digital devices

Search digital device

Search wearable devices

Search wearable device

Search step counters

Search step counter

Search step count trackers

Search step count tracker

Search accelerometer

Search pedometer

Search fitness tracker

Search self-monitoring

Search exercise motivation

Search physical activity motivation
Search behavioural® change strategies
Search behavioural* change strategy
Search low-supervised program
Search partial supervised program
Search non-supervised program
Search community-based program
Search home-based program
Search self-directed program
Search (sport) OR sports

Search sports

Search sport

Search (exercises) OR exercise
Search exercises

Search exercise

Search (physical activities) OR physical activity

Search physical activities

Search physical activity[MeSH Terms]
Search physical activity

Search breast cancer[MeSH Terms]

— W A N LY QO

Search breast neoplasm[MeSH Subheading]

Search ((breast cancer) OR breast neoplasm) OR breast carcinoma
Search breast carcinoma

Search (breast cancer) OR breast neoplasm

Search (breast cancer) AND breast neoplasm

Search breast neoplasm

Search breast cancer
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Appendix 4. CINAHL with full text (EBSCOhost)

S1 (MH "Breast Neoplasms+")

S2  breast cancer

S3  breast neoplasm

S4  breast carcinoma

S5 S2O0ORS3O0R S4

S6 (MM "Physical Activity")

S7  physical activity

S8  physical activity OR exercise OR sport

S9  self-directed OR home based OR community based OR non-supervised OR partial
supervised OR low supervised

S10 behavioral change OR motivation OR self-monitoring OR (fitness tracker or activity
tracker or sport tracker) OR pedometer OR accelerometer OR step count tracker OR step
tracker OR wearable devices OR digital devices

S11 (MM "Motivational Interviewing")

S12  motivational interviewing

S13 adherence OR compliance OR engagement OR participation

S14 S8 OR S9 OR S10 OR S12

S15 S5 AND S13 AND S14
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Appendix 5 PsycINFO (EBSCOhost)

S1  breast cancer
S2 MM "Breast Neoplasms"
S3  breast neoplasms
S4  breast carcinoma
S5 S1ORS3O0R S4
S6 MM "Exercise" OR MM "Aerobic Exercise" OR MM Weightlifting"
OR MM "Yoga" OR MM "Physical Activity" OR MM "Actigraphy" OR MM
"Exercise"
S7  exercise
S8 MM "Physical Activity" OR MM "Actigraphy" OR MM “Exercise"
S9  physical activity
S10 sport
S11 MM "Sport Psychology"
S12  S70OR S9 OR S10
S13 self-directed OR home based exercise OR community based OR non supervised
OR partial supervised OR low supervised
S14 behavioral change OR motivation OR self-monitoring
OR (fitness tracker or activity tracker or sport tracker) OR
(pedometer or activity monitor or daily steps)
OR (accelerometer or accelerometry or actigraphy) OR
step tracker OR step count tracker OR
(wearable devices or wearable technology) OR digital devices
S15 motivational interviewing
S16 MM "Motivational Interviewing"
S17 S12 OR S13 OR S14 OR S15
S18 MM "Treatment Compliance"
S19 adherence
S20 adherence OR compliance OR (engagement or involvement or participation )
S21 S5 AND S17 AND S20
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Appendix 6. SPORTDiscus with full text (EBSCOhost)

S1 DE "BREAST cancer"

S2 breast cancer OR breast carcinoma OR breast neoplasms

S3 DE "PHYSICAL activity" OR DE "EXERCISE"

S4 (DE "PHYSICAL activity" OR DE "EXERCISE" ) OR sports

S5 DE "SPORT for all"

S6 S3 OR S5

S7 physical activity OR exercise OR sports

S8 self-directed OR home based exercise OR community based OR non supervised OR
partial supervised OR low supervised

S9 behavioral change OR motivation OR self-monitoring OR (fitness tracker or activity
tracker or sport tracker) OR (pedometer or activity monitor or daily steps) OR accelerometer
OR step tracker OR step counter OR (wearable technology or wearable devices) OR digital
devices

S10 motivational interviewing or mi or motivational interview

S11 DE "MOTIVATIONAL interviewing"

S12 (adherence or compliance) OR engagement OR (participation or engagement or
involvement)

S13 DE "PHYSICIAN adherence" OR DE "EXERCISE adherence"

S14 S7 OR S8 OR S9 OR S10

S15 S2 AND S12 AND S14
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Chapter 4

PAPHIO study protocol

4a. The PAPHIO study protocol: a randomised controlled trial with a 2 x 2
crossover design of Physical Activity adherence, Psychological Health and
Immunological Outcomes in breast cancer survivors

ABSTRACT

Background. The PAPHIO study; a randomized controlled trial with 2X2 crossover design
will implement a self-directed physical activity program in which participants will engage in
self-monitoring and receive motivational interviewing to enhance physical activity adherence.
The study aims to determine the effects of 24 weeks self-directed activity combined with
motivational interviewing (MI) on (i) psychological health, (ii) quality of life (QoL) and (iii)
immune function in female breast cancer survivors.

Methods. The study will recruit 64 female breast cancer survivors within three years of
diagnosis and at least six months post primary treatments at Western Health Sunshine
Hospital, Melbourne, Australia. They will be randomly allocated to immediate intervention
(IIG group) or delayed intervention groups (DIG group) in a 1:1 ratio. All participants will be
given a wearable device (Fitbit Alta HR) and undertake self-directed physical activity for 24
weeks and will receive MI for 12 weeks (IIG; during week 0 to week 12 and DIG; during
week 13 to week 24). Participants’ daily step count and the changes of immune cell
functionality will be assessed at the beginning (week 1: T1), week 12 (T2) and week 24 (T3)
of the program. Physical activity adherence will be assessed at T2 and T3. Participants will
also complete four questionnaires assessing exercise self-regulation (BREQ2), exercise
barrier and task self-efficacy, mental health (DASS-21) and QoL (FACT-B) at three time
points (T1 to T3). Linear-mixed models will be used to assess the relationship between
physical activity volume by step counting and mental health (DASS-21), QoL (FACT-B),
immune biomarkers, self-regulation (BREQ2) and self-efficacy at T1, T2 and T3;between 2

groups.
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Discussion. We expect this physical activity intervention to be acceptable and beneficial to
the participants in terms of psychological and immunological well-being with the potential
outcomes to be implemented more widely at relatively low cost to these or other patient

populations.

Trial registration Australian New Zealand Clinical trials Registry-
ACTRN12619001271190. Prospectively registered on 13 September 2019
http://www.ANZCTR.org.au/ACTRN12619001271190.aspx

Keywords: Breast cancer survivor, self-directed physical activity, physical activity

adherence, motivational interviewing, pedometer, quality of life, psychological health, and

immunological biomarker
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Abstract

Background: The PAPHIO study; a randomized controlled trial with 2X2 crossover design will implement a self-
directed physical activity program in which participants will engage in self-monitoring and receive motivational
interviewing to enhance physical activity adherence. The study aims to determine the effects of 24 weeks self-
directed activity combined with motivational interviewing (M) on (i) psychological health, (i) quality of life (QoL)
and (jii) immune function in female breast cancer survivors.

Methods: The study will recruit 64 female breast cancer survivors within 3 years of diagnosis and at least 6 months
post primary treatments at Western Health Sunshine Hospital, Melbourne, Australia. They will be randomly allocated
to immediate intervention (IIG group) or delayed intervention groups (DIG group) in a 1:1 ratio. All participants will
be given a wearable device (Fitbit Alta HR) and undertake self-directed physical activity for 24 weeks and will
receive Ml for 12 weeks (IIG; during week 0 to week 12 and DIG; during week 13 to week 24). Participants’ daily step
count and the changes of immune cell functionality will be assessed at the beginning (week 1: T1), week 12 (T2)
and week 24 (T3) of the program. Physical activity adherence will be assessed at T2 and T3. Participants will also
complete four questionnaires assessing exercise self-requlation (BREQ2), exercise barrier and task self-efficacy,
mental health (DASS-21) and QoL (FACT-B) at three time points (T1 to T3). Linear-mixed models will be used to
assess the relationship between physical activity volume by step counting and mental health (DASS-21), QoL (FACT-
B), immune biomarkers, self-regulation (BREQ2) and self-efficacy at T1, T2 and T3;between 2 groups.

Discussion: We expect this physical activity intervention to be acceptable and beneficial to the participants in
terms of psychological and immunological well-being with the potential outcomes to be implemented more
widely at relatively low cost to these or other patient populations.
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1. Background

Breast cancer is a common malignant disease leading to physical and psychological
distress in females worldwide [1, 2]. Approximately 2.1 million women suffered from
this disease and 626,000 deceased across the world in 2018 [3]. The occurrence rate of
breast cancer has dramatically increased in 22 out of 39 countries from 2008 to 2012,
whereas the global death rate has gradually dropped [4]. The global trend of breast cancer
increases awareness in the availability of breast cancer care program [4].
Breast cancer survivors may have mental distress mainly due to long-term treatments [5].
Currently, survivorship  programs, especially physical activity programs have
emphasised strategies to enhance psychosocial well-being [6, 7]. Psychological
interventions including emotional ventilation, adjustment skill training and self-efficacy
promotion techniques have been applied in improving their mental wellness over the

decades [6, 8].

Physical activity, especially moderate intensity aerobic exercise for female breast
cancer survivors, have been noted in a number of studies to be beneficial to breast cancer
outcomes, decreasing the mortality rate by >30% and reducing the recurrence rate [9]. As a
result of physical activity, there is a reduction in the total body fat as well as a
number of inflammatory and immunological biomarkers which could contribute to better
outcomes in breast cancer survivors [10, 11]. Moderate aerobic exercise and combination of
aerobic and resistant training in breast cancer women ranging between 15 and 24 weeks
could possibly activate immune cells such as NK cell cytotoxic activity and
lymphocytes [12, 13]. Furthermore, a 12-weeks aerobic exercise training at home in breast
cancer survivors reduces the level of epithelial neutrophil activating protein and pro-

inflammatory cytokines [14].

Approximately one third of patients with cancer reduce their physical activity after diagnosis and
almost 70% of them will not reach the exercise recommendation for cancer patients [15]. 30%
Of of breast cancer survivors with early phase (stage 0 to 3) breast cancer have reported
physical activity cessation during twelve months follow-up after participation in a six months
RCT [16]. The cessation may be associated with the resumption of their previous domestic
tasks and work [16]. Physical activity barriers in older breast cancer survivors are related to
physical tiredness and lack of time management skills [17]. In addition, some breast
cancer survivors have low confidence in the benefits of physical activity in minimizing

adverse effects of breast cancer and treatment [18]. The challenge of recruiting
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patients with advanced stage of cancer is to deal with their cancer-related fatigue in

particular the side effect of treatments [15].

2. Physical activity and motivation for activity adherence in breast cancer survivors

Adoption and adherence to physical activity programs amongst cancer survivors are
challenging due to their physical and mental vulnerability [22]. As such, in this study we
developed an intervention which maximizes feasibility, sustainability and generalisability.
This study will prescribe self-directed physical activity to breast cancer survivors. Many of
self-directed techniques for physical activity adherence in participants with advanced stage of
heterogeneous cancers have been used in research studies, such as partially advised and
home-based program, exercise class teaching and peer support walking group programs [23].
Many of the programs have achieved high percentages of exercise adherence, reducing

fatigue and improving QoL [23].

An important factor to adopt and adhere to a physical activity program is an individual’s
motivation. To this end, a number of behavioural change strategies have been reported which
enhance motivation and adherence [24]. Two of these strategies are Motivational
Interviewing (MI) and self-monitoring. MI is a conversation technique used by a professional
during consultation when making health behaviour changes [25], and has been effectively
used to bring about behavioural change in health promotion programs for the general
population. This includes changes in eating behaviour, alcohol cessation and adoption of an
active life style [26]. More specifically, face-to-face and phone-based MI has been
implemented successfully to enhance self-efficacy and reduce resistance against physical
activity in breast cancer survivors [27, 28].. On the other hand, self-monitoring, one of the
important concepts in self-regulation theory, is an auditing mechanism of individual
performance in relation to an individual’s cognitions, beliefs and emotions [29]. Some digital
devices have the ability to promote physical activity through self-monitoring concept [30].
For example, step counting gadgets including pedometers, can effectively monitor physical
activity in terms of daily steps. Such devices have been utilised for promotion of physical
activity in clinical trials [31] especially in breast cancer patients and survivors [32, 33]. Step
counters help in monitoring individual’s physical activity behaviour and can result in

increased motivation and ultimately adherence to long-term physical activity behaviour [34].
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To wunderstand participants’ motivation to self-directed physical activity, self-
determination theory (SDT) has been effectively used to enhance insight in physical activity
behaviour and motivation in breast cancer survivors [35]. According to SDT motivation
to engage in behaviour lies on a continuum ranging from extrinsic (controlled by
external factors) to intrinsic (individual interest and preference). The theory predicts that
intrinsic-motivation might enhance confidence in task accomplishment (competence),
independent action (autonomy) and the feeling of connection to others (relatedness) [35].
Our study will assess how self-regulation and motivational interviewing might change
participants motivational orientation over the intervention period using the behavioural

regulations in exercise questionnaire (BREQ2; [36]).

Self-efficacy, an important concept in social cognitive theory, has been shown to be a
predictor for physical activity behaviour and adherence in breast cancer patient [37]. In this
project two types of efficacy beliefs will be examined. First, we will explore exercise barriers
self-efficacy, which will examine the participants’ confidence to overcome or deal with
barriers to their exercise participation. Secondly, this project will examine task self-efficacy
beliefs In particular, it will examine the self-efficacy beliefs of the participants to engage in
exercise behaviour [37]. To measure this, the project will use the nine-item barriers self-

efficacy [38] and four-item task self-efficacy questionnaire [38].

3. Study goals and objectives

The study has an overall aim to determine the effects of 24 weeks self-directed activity
combined with motivational interviewing on (i) psychological health (depression, anxiety,
stress), (i1) quality of life (QoL; physical, social/family, emotional and functional) and (iii)
immune function in female breast cancer survivors. In addition, we will explore the dose-

response relationship between exercise volume (step count) and the outcome measures.

4. Study design

This study is a randomised crossover trial; a single site research project conducted at
Brest Cancer Service Clinic, Western Health (Sunshine Hospital) Australia. Whereas,
the project recruited potential participants from two recruiting sites; Sunshine
hospital and Improving and Promoting Community (IPC) health, Altona Meadows.
Potential participants will be prescribed with a Fitbit Alta HR tracker for a 24-

week-self-directed activity and will receive motivational interviewing for 12 weeks
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(Immediate intervention group; during week 0 to week 12 and Delayed intervention
group; during week 13 to week 24). The study protocol through 24 weeks is illustrated in
Figure 1.

4.1. Inclusion criteria. Female breast cancer survivors 18 years and older who are within
three years of diagnosis and at least six months post active treatment; operation,
chemotherapy and/or radiotherapy [stages 0 to 3 including those with ductal carcinoma in situ
(DCIS)], will be recruited. Survivors on hormonal therapy such as, tamoxifen and aromatase
inhibitors as well as immune targeted therapy (Herceptin) will be eligible to participate
because these hormonal and cell surface blockages do not have direct effects on immune cells
and adiposity-related biomarkers in breast cancer. The study will also include participants

who are unable to read/ write English but are literate and English speaking. For participants
with non-English literacy, translators will be used to obtain informed consent and the study

will apply the questionnaires that have been validated in other languages such as Vietnamese,
Greek, Chinese and Macedonian. This study plans to recruit participants from Breast cancer
care service of Sunshine Hospital, Western Health, and IPC health Altona Meadows

Melbourne, Australia.

4.2. Exclusion criteria. Participants who are undergoing active treatments (surgery,
chemotherapy and radiation) as well as those less than six months post active treatment.
Likewise, those individuals with cognitive impairment and unable complete the
questionnaires will be excluded. Participants with known metastatic disease will also be
excluded from the study. The participant will be withdrawn from the study if they develop

cancer recurrence or metastases during the study period.

5. Recruitment

The study will recruit participants who are breast cancer survivors within three years of
diagnosis and at least six months post primary treatments. Eligible participants will be
randomly allocated to immediate intervention or delayed intervention groups in a 1:1 ratio
after completion of informed consent. The participants will be recruited from Breast cancer
care service, Western Health Sunshine campus and IPC health, Altona Meadows in
Melbourne. Recruitment strategies will include public media (poster advertising or flyer) and
individual contact introduced by their physician [39]. All participants have to be physical
activity program approved by their physician for engagement in the of this research and the

screening process will be conducted before obtaining consent.
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The study will commence at Western Health Sunshine campus following ethical approval
from Melbourne Health Human Research Ethics Committee (MH HREC) and Western
Health research governance authorization [40]. Based on our power calculation we aim to

recruit 64 participants.

6. Randomization

The study design is a two-armed RCT with a crossover design. Sequence generation will be
conducted by simple randomisation following patient informed consent. The participants will
be randomly allocated to either IIG or DIG in 1:1 ratio by computerised number generator.
Allocation concealment by enclosing the allocation in sealed envelopes will be used to
prevent selection bias [41]. The allocation concealment will be conducted by a third party to
prevent researchers from affecting group assignment. The participants in both groups will be
prescribed a self-directed physical activity for 24 weeks. The I1IG will receive MI from week
1 to week 12, whereas DIG will receive the same MI intervention from weeks 13 to 24.
Allocation concealment technique will be applied in process of randomisation. During weeks
1 to week 12, the IIG will perform self-directed physical activity and receive MI. On the
other hand, the DIG will perform self-directed physical activity without MI. During week 13
to week 24, DIG will continue self-directed physical activity with MI. Whereas IIG will

perform physical activity but will no longer be given MI.

7. Methods of Intervention

7.1. Self-directed physical activity. Participants will perform a 24-week period of self-
directed, pedometer controlled physical activity [42, 43]. A pedometer is user-friendly
and affordable for home-based or self-directed physical activity [42]. All participants
will be given a step-count tracker devise (Fitbit Alta HR) and investigators will explain the

prescribed pedometer-based activity to participants. Fitbit Alta HR is a valid wearable gadget
can be used to monitor step count. The participants' activity engagement will accompanied by
individual face-to-face and phone call MI [25]. Participants will be taught how to operate the
Fitbit and will be taken on a 10-minute walk to experience a moderate level of exertion. At
week 1 (baseline or T1), all participants will be prescribed to assess and record their activity
using the Fitbit monitoring device through its application via computer or smartphone to

establish their baseline physical activity volume by step count. Following this, they will be
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advised to perform their activity on their own pace as tolerated and will wear the Fitbit during
the daytime or when they are available for physical activity throughout the 24 weeks.
Individual participants will be advised and motivated to gradually increase their daily steps
on physical activity at moderate intensity exertion or at their perception of taking some
efforts but can talk during physical activity (the recommendation by the department of health,
Australian government) [45] during face-to-face and over the phone MI. The participants
will be advised for safety during physical activity. They will be suggested to stop physical
activity if adverse symptoms occur such as chest pain or pain down to arms, dizziness,
difficulty breathing, unusual rapid heart rate, and sever fatigue. The researcher will suggest to
the participant to inform their family members and take a mobile phone with them before
they go out to exercise. They will be also advised to take record of their daily steps in their
notebook. All participants will be informed that the researcher will track the participants’ step
count and tracker usage time via Fitbit connect application. Individual average daily step

count, and activity level will be assessed at baseline (T1), week 12 (T2), and week 24 (T3).

7.2. Motivational interviewing. MI will be used in encouraging participants through open-
end questions, friendly and supportive communication and induction of behavioral changes
[25, 27]. Each MI will be conducted through four phases of conversation comprising: 1)
Engage, 2) Focus, 3) Evoke, and 4) Plan [25]. The study will use the dialog of MI guided by
Mentha Counselling and will be conducted by a counsellor who experienced MI There will
be a 20 minute face-to-face in week 1 and three phone MI sessions (15 min) at weeks 2, 4 and

9 for IIG. For DIG this will take place at weeks 12, 13, 15 and 20.

7.3. Blood collection and storage. Approximately 20 ml of blood will be collected via a
venepuncture at T1, T2 and T3 for both groups. Whole blood will be collected into a tube
containing anticoagulant and centrifuged immediately after collection or on the same day
approximately seven hours later.

Isolation of peripheral blood mononuclear cells (PBMCs) by density gradient configuration
using Ficoll-Paque will be used for immune cell functions. PBMCs will be stored in
refrigerator not longer than one day and then use flow cytometry to assess the composition of

the isolated PBMC populations.
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8. Method of data collection and outcome measurements

8.1. Primary outcomes

8.1.1. Psychological health and QoL. Levels of stress, depression and anxiety will be
assessed using the DASS 21 [46]. The DASS21 has been validated for breast cancer
survivors and has good reliability [47]. In addition, the FACT-B version 4 [48] will be used
to measure QoL. This cancer specific questionnaire is well validated and has good reliability
and measures physical, social/family, emotional and functional well-being aspects and breast
cancer specific conditions [48, 49]. Participant will complete these instruments at baseline;

week 1 (T1), week 12 (T2), and week 24 (T3).

8.1.2. Immune function: PBMC cells (white blood cells) will be isolated from blood and
PBMC assessed for changes at the cellular level by flow cytometric analysis [50] at baseline;
weeks 1 (T1), 12 (T2), and 24 (T3). Cell surface markers, CD40, CD80, CD83, CD86,
MHC-I, MHC-II, CD14, CDI16, CD206, CD209 will be assessed by flow cytometry
technique [50] to determine the changes after the program. In addition, the ratio of type 1 and
type 2 T helper (Th1/Th2) cytokines secreted by monocytes and T cells will be determined to

understand any cellular changes following exercise activity.

8.2. Secondary outcomes

8.2.1. Average daily step count. Participants will record their own daily steps through the
Fitbit Alta HR application, upload their step count on their computer or smartphone and send
the data to the researcher by email or phone call weekly. They can also record their steps
from the tracker in a provided notebook. Researchers can track an individual’s daily step
count via Fitbit Alta HR application on a computer or smartphone. The average daily step

count will be calculated at baseline at each of the 12 weeks of the intervention program.
8.2.2. Adherence in step tracker usage. The participants’ adherence to self-directed

physical activity will be evaluated by their compliance by wearing the Fitbit Alta HR. The

adherence rate of fitness tracker usage can be an indicator for exercise program feasibility in
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breast cancer patients [51]. The adherence will be defined as step count tracker wearing time
with data capture (daily

hours and the number of wearing days) [51]. The mean of daily hours and number of wearing

Table 1. Study outcomes measurement for both groups of participants

Outcome Method Week1 | Week12 | Week
measurement Baseline (T2) 24
(T1) (T3)

Primary outcomes

Psychology health DASS-21 X X X
QoL FACT-B version 4 X X X
questionnaire
Immune cell Isolation of peripheral X X X
functions blood mononuclear
cells
Secondary
outcomes
Daily step Step count tracker X X X
count/Average

activity volume

assessment
Adherence in Step count tracker X X
pedometer usage wearing time with

data capture (daily

hours and the number

of wearing days)
Exercise self- BREQ2 X X X
regulation;
Exercise barrier and | Exercise barrier and X X X

task self-efficacy task self-efficacy

rating scale
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days per week will be calculated at the end of week 12 and week 24 of self-directed physical
activity period [34].

8.2.3. Exercise self-regulation. The participant’s self-regulation for exercise will be assessed
using the behavioral regulations in exercise questionnaire version 2 (BREQ2) [36] on three
occasions. This five level-Likert scale-questionnaire has 19 items assessing exercise self-
regulation which consists of five categories: external, introjected, identified, intrinsic and un-
motivated[36]. The psychometric properties of the BREQ2 is adequate to assess self-

regulation for exercise in breast cancer survivors [52].

8.2.4. Exercise barrier and task self-efficacy. The nine-item rating barrier self-efficacy
scale will be used to assess the confidence of participants performing exercise when
experienced some difficulties. Task self-efficacy will be assessed with a four items scale.
This questionnaire was validated and tested for internal consistency in women with breast
cancer during treatment period [37]. Efficacy beliefs will be assessed at the start and end of

the trial (see study outcomes measurement in Table 1).

9. Statistical methods

9.1. Sample size estimation and justification

Based on a power of .8, alpha of .05 and large effect size in change in FACT-B (Cohen’s d =
2.23) from previous studies [53] we calculated that a minimum of 53 participants are
required. Considering a 10-20% drop-out rate in exercise studies we decided to recruit a

minimum of 64 participants (n = 32 in each of the two conditions).

9.2. Analysis of data

Baseline descriptive statistics (mean, standard deviation for continuous data and percentage
for categorical data) will be used to describe the distribution of personal data and variables
between two groups of participants (e.g., age, breast cancer health history, body
compositions, and blood pressure). Independent T-test will be used to compare means for
continuous data and the Pearson Chi square will be used for testing the difference in

distribution of a categorical variable at baseline [54].
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Linear-mixed models will be used to identify the relationship between physical activity
volume by step counting and mental health (DASS-21), QoL (FACT-B), self-regulation
(BREQ2) and self-efficacy at T1, T2 and T3; the relationship between activity volume by
step counting and immune biomarker changes at T1, T2, and T3. The models will also be
used to control for the effect of covariates or confounding factors and to manage for missing

data.

10. Data security and confidentiality

The patient’s personal information and health history which are necessary for this research
study will be protected for their privacy and confidentiality [55]. All data of participants will
be recorded adequately and stored in a secure, password protected databank Agreements
involving data ownership and storage will be done between Western health and Victoria
University. This study has planned to hold clinical trials research data for 15 years or more
based on circumstances [40]. It is possible to keep files of hard copy and electronic files in a
research office at Sunshine Hospital. A locked filing cabinet and a computer for research data
can only be accessed by agreed members of the research team. More specifically, the
researchers will have a backup or reserved storage [40]. For destruction of the data, hard copy
will be shredded by hospital and university office’s shredder. Digital information will be
destroyed by deleting or overwriting the files. According to the protection of participants’
privacy, personal, health related data and clinical outcomes will be kept and reported in coded
or reversibly anonymised technique. Re-identifiable information will be used for data
management (name will be removed and replaced by a code which can be re-identified for

relating the different data sets and data verification) [40].

11. Discussion

Self-directed physical activity in this clinical trial is considered a feasible practice in breast
cancer survivors. More specifically, the combination of self-monitoring (step count) and MI
have been shown to be important strategies for long-term adherence to physical activity
behaviour in people living with cancer. This trial, will examine the efficacy of these health
behaviour change techniques in self-directed physical activity. This is an important issue

because this is a potentially low cost intervention which could be applied and implemented
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widely if successful. This study is guided by the Self-Determination Theory [35] and Social
Cognitive Theory [29]. We anticipate that those who adhere to the program will be more
intrinsically motivated at the end of the trial in comparison to those who do not. We will also
explore whether the initial motivational orientation predicts adherence to the physical activity
program. In addition, we would anticipate that successful adherence to the physical activity
program will be associated with higher levels self-efficacy believes and reduced number of

barriers to be physically active.

The primary outcomes of this study focuses on both psychological and physiological changes
which can translate positively for their breast cancer clinical outcomes. The study expects the
enhancement of their QoL, psychological health and immune biomarkers in 12 to 24 weeks
self-directed physical activity by pedometor application combining 12 weeks motivational

interviewing.
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Chapter 4

PAPHIO study protocol

4b. Amendments to the PAPHIO Study protocol and Adding a new recruiting site

After the study had suffered the impact of COVID-19 disturbing participant recruitment
at breast cancer service clinics in March 2020, we requested two amendments to the study
protocol from Melbourne Health Human Research Ethics Committee. The first one was to add
a new recruitment site - Improving and Promoting Community Health (IPC Health), in Altona
Meadows, Melbourne, Victoria. The other request was for alternative recruitment methods and
changes to the brand of pedometer supplied to participants. The details of the protocol

amendments and the new recruiting site are described below:

A. The amendment request form for adding a new recruiting site and related documents

were submitted on 23 March 2020.

The definition of the changes included:

1. The project would like to recruit participants from Breast cancer support group at
IPC Altona Meadows by providing the information of project to potential
participants. The study is presently occurring at Western Health.

The reason for change:

1. There was a low recruitment rate at Western Health over the preceding two months.

B. The amendment request form for alternative recruitment methods and amended
protocol were submitted on 12 May 2020.

The definition of changes included:

1. The investigators would like to change the brand of material (pedometer) used by
participants from Garmin Vivofit2 to Fitbit alta HR.

2. Adding alternative methods for participant recruitment such as phone calls during
scheduled follow-ups by physicians and breast care nurses, as well as social media
promotion.

3. Adding alternative methods for consent and communication with participants

during the COVID-19 pandemic, including email, phone call and video call, to
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ensure participant safety.
The reason for changes included:

1. The pedometer we proposed to use is out of date and out of stock. So there
was a need to order a new brand which is accurate but identical in usage and
application as we proposed in the study protocol.

2. During COVID-19 situation that we were required to keep social distancing,
the project was unable to recruit new participants by face-to-face meeting.

3. COVID-19 situation and social distancing limited our face-to-face meetings
with participants.

The Melbourne Health HREC approved both amendment on 26 June 2020 requests with
related documents as the followings:

Advertising poster version 4 dated 25 May 2020

Letter of invitation to participants at IPC Health version 4 dated 25 May 2020
PAPHIO-001 Protocol version 8 dated 20 April 2020

Master Adult participant informed consent form version 3 dated 16 April 2019
Script of recruitment by email version 1 dated 27 May 2020

Script of recruitment by phone call version 1 dated 27 May 2020

Script of recruitment by Social media version 1 dated 27 May 2020

NoVnk W=

The letters of amendment approval from Melbourne Health HREC are illustrated in Figure 1
and 2.
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Office for R h Telephone: +61 3 9342 8530
M E LBO U R N E H EA LTH Th(leclgo(;;] hjse?t)agﬁrne Hospital ~ Facsimile: +61 3 9342 8548
Level 2 South West Email: research@mh.org.au

300 Grattan Street

! thermh.org.au
Parkville VIC 3050
Australia ABN 73 802 706 972

APPROVAL OF AMENDMENT
03 July 2020
Dear Dr Meron Pitcher

HREC Reference Number: HREC/45268/MH-2018

Local Project Number: 2018.339

Research Title: Physical activity adherence, psychological health and immunological outcomes (PAPHIO study)
in breast cancer survivors

Type of review: Ethics Review Only

| am pleased to advise that the amendment to the above project has been reviewed and approved by the
Melbourne Health HREC. This approval applies to all sites for which the Melbourne Health HREC has issued
ethical approval. This HREC is organised and operates in accordance with the National Health and Medical
Research Council’s (NHRMC) National Statement on Ethical Conduct in Human Research (2007), and all
subsequent updates, and in accordance with the Note for Guidance on Good Clinical Practice
(CPMP/ICH/135/95), the Health Privacy Principles described in the Health Records Act 2001 (Vic) and Section
95A of the Privacy Act 1988 (and subsequent Guidelines).

Amendment Approval Date: 26 June 2020

Addition of Recruiting Site:
e Breast Cancer Support Group- IPC Altona Meadows

Approved Documents:
e Breast Cancer Advertisement Poster, version 04 dated 25 May 2020
e Letter of Invitation to Participant IPC Health, version 04 dated 25 May 2020

Please refer to the Melbourne Health Office for Research website to access guidelines and other information
and news concerning research at: https://www.thermh.org.au/research/researchers

Please Note: Template forms for reporting Amendments, Adverse Events, Annual Report/Final Reports, etc. can
be accessed from: https://www?2.health.vic.gov.au/about/clinical-trials-and-research/clinical-trial-
research/monitoring-reporting

For any queries about this matter, please contact the HREC Manager on 03 9342 8530 or via email on:
research@mh.org.au

Yours sincerely,

Professor Peter Colman
Chair — Melbourne Health Human Research Ethics Committee (HREC)

First in Care,
Research and =2 Ay
. h
Learning Mebommetoital (v Y PORETTY

Figure 1. The letter of amendment approval from Melbourne Health HREC: Adding IPC
Health Altona Meadows as a new recruiting site
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MELBOURNE HEALTH

08 July 2020
Dear Dr Meron Pitcher

HREC Reference Number: HREC/45268/MH-2018
Local Project Number: 2018.339

in breast cancer survivors

Type of review: Ethics Review Only

Amendment Approval Date: 26 June 2020

Approved Documents:

Office for Research

The Royal Melbourne Hospital
Level 2 South West

300 Grattan Street

Parkville VIC 3050

Australia

APPROVAL OF AMENDMENT

e  PAPHIO-001 Protocol, version 08 dated 20 April 2020
Master Adult Participant Information Sheet/Consent Form, version 03 dated 16 April 2019
Recruitment Email, version 01 dated 27 May 2020
Recruitment by Phone Call, version 01 dated 27 May 2020
Recruitment by Social Media, version 01 dated 27 May 2020

Pagelof1l

Telephone: +61 3 9342 8530
Facsimile: +61 3 9342 8548
Email: research@mh.org.au

thermh.org.au
ABN 73 802 706 972

Research Title: Physical activity adherence, psychological health and immunological outcomes (PAPHIO study)

I am pleased to advise that the amendment to the above project has been reviewed and approved by the
Melbourne Health HREC. This approval applies to all sites for which the Melbourne Health HREC has issued
ethical approval. This HREC is organised and operates in accordance with the National Health and Medical
Research Council’s (NHRMC) National Statement on Ethical Conduct in Human Research (2007), and all
subsequent updates, and in accordance with the Note for Guidance on Good Clinical Practice
(CPMP/ICH/135/95), the Health Privacy Principles described in the Health Records Act 2001 (Vic) and Section
95A of the Privacy Act 1988 (and subsequent Guidelines).

Please refer to the Melbourne Health Office for Research website to access guidelines and other information
and news concerning research at: https://www.thermh.org.au/research/researchers

Please Note: Template forms for reporting Amendments, Adverse Events, Annual Report/Final Reports, etc. can
be accessed from: https://www?2.health.vic.gov.au/about/clinical-trials-and-research/clinical-trial-

research/monitoring-reporting

research@mbh.org.au

Yours sincerely,

Professor Peter Colman

First in Care,
Research and
Learning

Chair — Melbourne Health Human Research Ethics Committee (HREC)

$ The Royal

Melbourne Hospital

NorthWestern Mental Health

For any queries about this matter, please contact the HREC Manager on 03 9342 8530 or via email on:

AN
> Doherty

Institute

Figure 2. The letter of amendment approval from Melbourne Health HREC: alternative

recruitment methods
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Chapter 5
The pilot results of the PAPHIO study

Chapter preface:

This chapter consists of a pilot analysis, results and discussion of the PAPHIO trial.
Additionally, this chapter shows the documents which were approved by the Melbourne
Health Human Research Ethics Committee such as the study protocol, participant informed

consent form, advertising poster and questionnaires.
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Chapter 5

The Pilot results of PAPHIO study

Sa. The effect of combined pedometer and motivational interviewing on adherence
in self-directed physical activity in breast cancer survivors: A 12 weeks feasibility of

randomized controlled trial

1. Introduction

The American College of Sport Medicine (ACSM) acknowledges that following or
adhering to physical activity or exercise recommendation is essential for cancer survivors.
However, this also requires testing the safety and effectiveness of specific programs for
different populations. The guidelines for the general population for aerobic exercise state,
that individuals should engage in at least 150 minutes of moderate-intensity activity or
75 minutes of vigorous-intensity activity weekly. The recommendations for resistance
training are a minimum of 2-3 sessions per week [1]. The Clinical Oncology Society of
Australia (COSA) state that exercise programs should be included in the standard care of
cancer patients [2]. They also recommend that the program should be modified to suit an

individual’s physical ability, cancer treatment and medical conditions [2].

Despite strong recommendations for physical activity by health care professionals for people
living with cancer, some patients and survivors have difficulty adhering to exercise programs
[3]. Exercise adherence among breast cancer patients has been shown to be influenced
by fatigue, work responsibilities, cancer prognosis, lack of exercise interest and perceived

lack of exercise benefit [4].

As such it has been suggested that exercise program for people living with cancers should
not be too strict or controlled [3]. In a local community, a simple activities such as walking at
light intensity, with a gradually increase to a moderate workload is practical form of
exercise for cancer survivors to adhere to [5]. Therefore, the current study, the Physical
Activity adherence, Psychological Health and Immunological Outcomes in breast cancer
survivors study (PAPHIO study) utilizes a self-directed physical activity program in which

breast cancer survivors engage
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in self-monitoring and receive motivational interviewing to enhance physical activity

adherence.

A self-directed physical activity program in a research study enables an individual to
autonomously perform physical activity independent of the supervision by an exercise trainer
[6]. However, there is a need for researchers to explain the exercise program clearly to the
participant and requires participants to take responsibility in completing the prescribed activity
[7]. Although partially supervised home-based exercise, one common self-directed physical
activity program, for cancer patients seems to be flexible for adherence to the program, this
partial coaching -based exercise program can in fact promote exercise adherence through social

or peer support [8].

Physical activity or exercise programs which integrated behavioural change strategies are
effective in promoting short-term exercise adherence in breast cancer surviors. For example,
phone counselling and self-monitoring have been shown to produce larger improvements in

physical activity behaviour or adherence [9].

Self-monitoring is an important element of self-regulation theory and effective self-monitoring
can enhance task performance and exercise engagement [10]. Exercise using a technological
device such as mobile phone application for self-monitoring can increase weekly exercise
duration in adults [11]. Some studies have used pedometers or accelerometers for physical
activity self-monitoring and self-record [9]. Likewise, motivational interviewing (MI) can
support individuals’ behavioural change in tandem with self-monitoring and self-evaluation
[12]. Application of MI in a 12-week multifaceted lifestyle program was reported to improve

physical activity behaviour and aerobic fitness in overweigh breast cancer survivors [13].

Physical activity adherence, a critical factor in achieving the outcomes in of physical activity
promotion projects [14], has been defined as an individual’s behaviour regarding a physical
activity recommendation [4]. Besides the benefits to physical activity motivation, step trackers
can be used to track adherence to exercise goals of participants in research studies [15]. The
step tracker can also be used for the assessment of a dose-response relationship. For example,
some studies use activity trackers to record participants’ daily step count, exercise intensity
and time spent being active [15]. A randomised controlled study reported the median
percentage of the days wearing activity tracker at least 10 hours per day as a proxy for physical

activity adherence in postmenopausal women [15].
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This pilot study is a preliminary analysis of the PAPHIO trial, approved by the Melbourne
Health Human Research Ethics Committee on 29 April 2019 (HREC reference number:
HREC/45268/MH-2018) and authorised to be conducted at Western Health Hospital,
Melbourne, Australia by the Western Health, Office for Research on 4 December 2019. The
randomised controlled trial was registered at the Australia New Zealand Clinical Trials

Registry (Number: ACTRN12619001271190).

This pilot randomised controlled study aimed to assess the feasibility of two motivation
strategies between step tracker and MI for promoting physical activity adherence into a self-

directed physical activity in female breast cancer survivors.

2. Materials and Methods

2.1. Study design

The PAPHIO study was designed as a 24 weeks-two armed-randomised-controlled trial with
crossover design conducted at the Brest Cancer Service Clinic at Sunshine Hospital, Western
Health, Melbourne, Australia [16]. However, the pilot study reported the first phase that was
lasting 12 weeks for self-directed physical activity using a pedometer in both intervention and
control groups. The participants beginning the trial in the intervention group (Immediate
intervention group; IIG) received 4 sessions of MI across 12 weeks (1 by face-to-face
interviewing at week 1 and 3 times by phone call at weeks 2, 4 and 9). The participants in the
control group (Delayed intervention group; DIG) performed the self-directed physical activity
without receiving MI over 12 weeks. The groups then swap interventions, with no extra week

washout period in between.

After reading the participant information and giving informed consent each participant was
randomly allocated into one of two groups by simple randomisation using a table created by
computer software and sealed opaque envelopes. The randomisation was conducted by an

associate investigator who was blinded to the health history of participants.

2.2. Participants

The study recruited female breast cancer survivors who were within three years of diagnosis
and at least six months after completion of primary treatment, including surgery, chemotherapy
and/or radiotherapy. Potential participants were diagnosed with stage 0 to 3 breast cancer or
ductal carcinoma in situ (DCIS), aged 18 and older. Those who were or had previously been
prescribed hormonal therapies such as tamoxifen and aromatase inhibitors, or immune targeted

therapies (Herceptin) were elegible to participate. The study also recruited participants who were
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unable to read/write English but were literate and English speaking. The researcher would read all
documents (informed consent form and questionnaires) for participants who cannot read English.

Exclusion criteria were those who were undergoing active breast cancer treatment (surgery,

chemotherapy and radiation), or were less than six months post active treatment, as well as

those with cognitive impairment, cancer recurrence or metastasis.

2.3. Recruitment

The pilot study recruitment is ongoing, but this data set represents those recruited in the 11
months between February and December 2020. Surgeons, clinicians, oncologists and breast
care nurses were requested to inform potential participants of the study. Researchers provided
study flyers to breast care nurses at the Breast Cancer Clinic and asked them to display or give

the flyers to eligible survivors.

Recruitment process paused for two months in April to May 2020 due to the global COVID-
19 pandemic after which the project started recruitment again by phone call, email and social
media in June 2020 when the outbreak of the disease in Victoria, Australia was controlled. The
clinicians and breast care nurses were able to introduce the project to eligible survivors during
follow-up appointments and asked the potential participants’ permission for a researcher’s
direct contact by phone call or email. The recruitment by phone call, email and social media
was approved by amendment by Melbourne Health Human Research Ethics Committee
(HREC) in June 2020.

The study also added a new participant recruitment site at Improving and Promoting
Community Health (IPC health) Altona Meadows, approved by Melbourne Health HREC in
June 2020.

3. Study intervention

3.1 Self-directed physical activity

All narticipants were given a pedometer (Fitbit Alta HR) and a studv researcher nrescribed and
explained the 24-week pedometer-based activity program. Participants were shown how to
operate the Fitbit and its associated application through smartphone or computer. At week 1
(baseline or T1). all participants were advised to assess and record their phvsical activity using
the Fitbit to establish their baseline step count. Thev were then asked to perform phvsical
activity such as walking and iogging at their own cadence as tolerated and to wear the Fitbit
during the davtime or when thev performed phyvsical activity throughout the 24 weeks. Then

they were advised to progressively increase their daily steps at moderate intensity which was
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described as awareness of some exertion but not enough to limit speech during physical activity
(in line with recommendations from the department of health, Australian government) [17].
All participants were informed that the researcher would request the participants’ step count
and tracker usage time records via the Fitbit application at baseline (T1), week 12 (T2), and

week 24 (T3).

3.2. Motivational interviewing

MI was used to enhance physical activity motivation in participants by a two-way
communication aimed at being friendly and supportive [18, 19]. Each MI session consisted of
four defined phases of conversation: 1) Engage, 2) Focus, 3) Evoke, and 4) Plan [19]. The study
used the MI dialog protocol designed by Mentha Counselling and sessions were conducted by
a counsellor experienced in using MI for behavioural change. There was a 20-minute face-to-
face session of MI at week 1 and three 15 minutes phone call sessions at weeks 2, 4 and 9 for
the intervention group. The control group initially had no MI, but after crossover, received one
face-to-face and three phone calls sessions at weeks 12, 13, 15 and 20, respectively. Face-to-
face MI was conducted in a private room at the breast cancer service clinic, Sunshine hospital,
Melbourne Australia. Throughout the four phases of MI intervention, the study took note of
the conversation by hand-writing during face-to-face MI and phone call MI. However, the
study made a formal records of an individual face-to-face MI and interpreted the participants’
words representing the change talk and sustain talk in a word document [20]. The project could
conduct face-to-face sessions in February 2020 but after COVID-19 outbreak these were

conducted via video call (zoom or equivalent applications).

4. Study outcomes

The aim of the pilot study was to assess the feasibility of a 12-week self-directed physical
activity program using pedometer and motivational interviewing to enhance physical activity
adherence amongst female breast cancer survivors. The second aim was to evaluate the efficacy
of pedometer and motivational interviewing on physical activity adherence (assessed by daily
steps and the duration of pedometer wearing), quality of life, psychological health, exercise
self-regulation (intrinsic and extrinsic motivation) and exercise barrier and task self-efficacy in

female breast cancer survivors.

4.1. Feasibility of the study. Number of recruited participants were recorded between February
and December 2020 and retention rate and participation in motivational interviewing sessions

were recorded through 24 weeks of the study duration.
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4.2. The efficacy of pedometer and motivational interviewing. Efficacy of pedometer
and motivational interviewing were assessed by analysis of the following outcomes: daily steps,
the duration of pedometer wearing, psychological health score, quality of life (QoL), exercise

self-regulation and exercise self-efficacy at baseline and week 12.

Duaily steps. Participants recorded their own daily steps via Fitbit Alta HR and its application
on their smartphone or computer. The researcher requested participants to capture the display
of daily steps for seven days and send the records to the researcher via phone or email at weeks

1 and 12.

Daily steps assessed by a pedometer or an accelerometer in general adults was used for
classification of individual physical activity levels as followed: 1) sedentary: less than 5,000
steps/day (basal activity less than 2,500 and limited activity between 2,500 and 4,999
steps/day); 2) low active: between 5,000 and 7,499 steps/day; 3) somewhat active: between
7,500 and 9,999 steps/day; 4) active: between 10,000 and 12,499 steps/day and 5) highly active:
more than 12,500 steps/day [21].

Self-report daily hours wearing pedometer and number of wearing day per week. The
adherence to activity tracker usage can be applied to examine exercise program feasibility in
breast cancer survivors [22]. Adherence was defined as time wearing step count tracker with
data capture (daily hours and the number of wearing days) [22]. The researcher asked the
participants to report daily hours wearing pedometer and the number of days worn weekly at

the end of week 12.

Quality of life. The Functional Assessment of Cancer Therapy-Breast (FACT-B) questionnaire
version 4 [23] was used to measure participant QoL. This questionnaire is validated and reliable
for the measurement of physical, social/family, emotional and functional well-being aspects in
breast cancer patients [23, 24]. Participants were asked to complete the questionnaire at
baseline; week 1 and week 12. The FACT-B and physical, social/family, emotional and
functional well-being and the breast cancer subscale (BCS) scoring were assessed with the
functional assessment of chronic illness therapy (FACIT) administration and scoring

guidelines, with higher scores indicating better QoL.

Psychological health. The 21-item depression, anxiety and stress scale (DASS-21) was used
for assessment of depression, anxiety and stress levels [25]. The DASS21 has been tested for
validity and reliability in breast cancer survivors [26]. Participants were asked to complete the

questionnaire at baseline; week 1 and week 12. Scoring of each subscale (depression, anxiety
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and stress) was performed by summation of each subscale and multiplication by 2. Higher

scores in each scale indicates the severity of mental health disturbance.

Exercise self-regulation. The participant’s self-regulation of physical activity was assessed
using the behavioural regulations in exercise questionnaire version 2 (BREQ?2) [27] at baseline,
week 1, and week 12. A five level-Likert scale was used with 0 = not true for me and 4 = very
true for me [27]. Scoring of each subscale was performed by weighting and summation.
Positive scores indicate higher autonomy regulation, whereas negative scores represent more

extrinsic control.

Exercise barrier and task self-efficacy. The nine-item rating barrier self-efficacy scale was
used to assess participants’ confidence in performing physical activity when experiencing
obstacles. Task self-efficacy was assessed for the confidence in four physical activity
conditions. This questionnaire was validated and tested for internal consistency in women with
breast cancer during treatment period [28]. The efficacy beliefs measured as percent confidence

in doing exercise under some situations were assessed at baseline; week 1 and week 12.

5. Statistical analysis

Baseline descriptive statistics (mean, standard deviation for continuous data and percentage for
categorical data) were used to describe the distribution of personal data and variables between
the two participant groups (e.g., age, breast cancer health history and daily steps at week 1).
The distribution normality of variables was assessed by Shapiro-Wilk test. Independent T-test
or Mann-Whitney U test were used to compare means for continuous data based on their
distribution. The Pearson Chi square test was used for testing the differences in distribution of

categorical variables at baseline [29].

The effect of the intervention (self-directed physical activity using a pedometer + motivational
interviewing) compared to the control group self-directed physical activity using a pedometer)
on continuous outcomes including daily steps, mental health (DASS-21), QoL (FACT-B), self-
regulation (BREQ?2) and self-efficacy over 12 weeks were evaluated by nonparametric test for
repeated measures Friedman ANOVA modelling because of low sample size at follow-up 12
weeks. The effect size (ES) for the change from baseline between groups was evaluated by
Cohen’s effect size; d = (mean of change from baseline of IIG group- mean of change from

baseline of DIG group)/ pooled standard deviation.
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6. Results

6.1. The Feasibility of the study

Participant flow and baseline comparisons

Over the 1lmonths period of recruitment between February and December 2020, 17
participants gave consent to participate in the study. They were randomly allocated into either
IIG (n=9) or DIG (n=8) (Figure 1). They received a pedometer (Fitbit Alta HR) and self-
directed physical activity prescription and then they performed baseline assessments at week
1. The recruitment rate was 1.5 participants per month. There were 14 participants recruited
from breast cancer clinic service, Western Health, Melbourne (82.35%), 2 participants
recruited by social media advertising (11.76%), and 1 participant recruited from breast cancer

support group, IPC health Altona Meadows, Melbourne (5.89%).

The retention rate was 82.35 % (14/17). While the intervention period was ongoing, 3
participants dropped out (17.65%). One participant in the IIG withdrew from the study because
it was not convenient for her to use a pedometer and its application on a smartphone or
computer. Two participants (11.76%) in the DIG were lost to follow-up at 12 weeks of
intervention and could not complete the assessments at week 12. A researcher had a chance to
communicate with the two dropped out participants in control group (DIG) at week 12 for their
second assessment and continuing in phase two with MI intervention. They postponed the

assessment several times. Eventually the researcher could not contact them by phone.

Sixteen out of seventeen (94.12%) participants could reliably operate the pedometer and
synchronise it with the Fibit application on their smartphone or computer. They could use the
pedometer and recorded their steps in the first week. They could show the display of weekly

records via the phone application to the researcher at the end of week 1.

Baseline characteristics and daily steps of participants in both groups (intervention group: n =
8; control group: n = 8) are illustrated in Table 1. The average age of participants in the IIG
and DIG were 46.4 years (+ 10.8) and 50.3 years (+ 5.4) respectively. Five participants (62.5%)
in the intervention group and 3 participants (37.5%) in the control group were diagnosed with
stage 2 breast cancer, whereas 2 participants (25.0%) in the intervention group and 2

participants (25.0%) in the control group were diagnosed with stage 3 malignancy.

Four participants did not report their stage of breast cancer but were screened for eligibility by
a clinician or breast care nurse. The mean daily steps of participants in intervention and control

groups were 7,484.18 + 3048.11 and 9,941.63 + 3918.21 respectively. There were no
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significant differences between groups in terms of age, breast cancer health history and daily

steps at baseline (week1).

31 eligible female breast cancer
survivors screened by Surgeon and
Breast Care Nurses, Western
Health, Melbourne, Australia

1 eligible female breast
cancer survivors
recruited at Support
group, IPC Health Altona
Meadows

4 eligible female breast cancer
survivors contacted researchers
via Social media advertising &
Interviewed for BC health history
by researchers

8 participants
not responded by phone P

1 participant within 6 months
post radiation therapy

mmmp (to be contacted again in
December 2020)

1 participant did not
respond by email for
participation

from researchers

26 eligible female breast cancer survivors attending the study program prescription

|

17 participants were available and gave consent

l

| Randomisation |

Pl

Immediate Intervention Group (lIG)
(n=9)
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withdraw;
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Figure 1. Flow of participants through 24 weeks self-directed physical activity between

February and the 2nd week of December 2020
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Table 1 Baseline participants characteristics and daily steps

Intervention group (IIG) Control group (DIG) P
(N=8) (N=8)
Mean =+ SD N (%) Mean + SD N (%)
Age (years)* 464 + 10.8 503 * 54 0.30
Time since diagnosis (years)* | 1.50 + 0.76 1.67 + 0.52 0.65
Breast cancer stage# 0.47

Stage 1 0 0

Stage 2 5(62.5%) 3(37.5%)

Stage 3 2(25.0%) 2(25.0%)
Unknown 1(12.5%) 3(37.5%)
Primary treatment# 0.62

Surgery 8 (100%) 8(100%)
Chemotherapy 2 (25.0%) 1(12.5%)
Radiotherapy 1(12.5%) 2(25.0%)
Ch(;?nnjt’ﬁzf;o; of 5 (62.5% 4(50.0%)
and radiotherapy
Nether 0 1(12.5%)
Additional treatment# 0.35
Tamoxifen 5(62.5%) 3(37.5%)
Aromatase inhibitors 1(12.5%) 1(12.5%)
None 2 (25%) 4(50.0%)
Daily steps™ 7484.18 T 3048.11 9941.63 + 3918.21 0.18

SD= Standard deviation; *Evaluated by independent T-test; # Evaluated by Pearson Chi-square
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Table 2 Baseline score of QoL, Psychological health, Exercise self-regulation and

Exercise barrier and task self-efficacy between groups

Intervention group Control group 4
(IIG) (N=8) (DIG) (N=8)
Mean T+ SD Mean + SD
Quality of life (QoL)
FACT-B* 92775 £ 24.89 110.13 + 24.93 0.19
FACT-G* 7225 + 17.20 84.13 + 17.20 0.19
FACT-B TOI* 59.63 + 18.34 69.0 + 16.56 0.30
PWB* 2029 + 574 21.25 + 520 0.78
SWB* 17.75 + 932 23.16 + 4.63 0.16
EWB* 16.13 + 514 18.00 + 35.76 0.50
FWB* 1863 + 573 2175 + 520 0.27
BCS* 2050 + 8.78 26.00 + 8.43 0.22
Psychological health (DASS-21) | |
Depression# 10.00 + 10.58 425 + 6.36 0.28
Anxiety# 10.00 * 9.01 575 + 83l 0.16
Stress* 1550 + 5.63 850 + 11.05 0.13
Exercise self-regulation | |
(BREQ?2)
Amotivation# -8.25 +  10.73 -1.88 + 5.30 0.11
External motivation* -7.00 + 555 -8.25 + 8.58 0.74
Introjected motivation™® -5.00 + 3.59 575 + 4.0 0.70
Identified motivation* 21.63 + 595 2500 + 2.83 0.17
Intrinsic motivation*® 3338+ 941 3450 + 893 0.81
Exercise barrier self-efficacy* 3528 + 2471 36.82 + - 12.05 0.88
Exercise task self-efficacy* 59.06 + 23.64 60.94 + 2563 |0.88

The distribution of data assessed by Shapiro Wilk test. * The data is parametric: assessment

between groups using independent T-test;

between groups using independent-samples Mann-Whitney U test.
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Abbreviations: QoL=Quality of life, FACT-B= the Functional Assessment of Cancer Therapy
Breast Cancer, FACT-G = the Functional Assessment of Cancer Therapy General, FACT-B
TOI =FACT-B Trial Outcome Index, PWB= Physical Well-Being, SWB=Social/Family Well-
Bbeing, EWB=Emotional Well-Being, FWB= Functional Well-Being, BCS= Breast Cancer
Subscale, DASS-21=The Depression, Anxiety and Stress Scale-21 items, BREQ2= Behavioral
Regulation in Exercise Questionnaire-2,

FACT-G= PWB+SWB+EWB+FWB; FACT-B= FACT-G +BCS; FACT-B TOI = PWB
+FWB +BCS

Baseline score of QoL: the functional assessment of cancer therapy breast cancer (FACT-B)
and subscale, psychological health (DASS-21), exercise self-regulation, exercise barrier and
task self-efficacy between two groups are shown in table 2. There were no significant
differences in mean scores of QoL, psychological health, exercise self-regulation and exercise

barrier and task self-efficacy between intervention and control group at baseline.

6.2. The efficacy of pedometer and motivational interviewing:

The effects of 12 weeks of self-directed physical activity applying pedometer and motivational
interviewing on physical activity adherence (daily steps and time wearing pedometer between
groups) are shown in table 3. The number of participants reporting in the IIG and DIG at 12
weeks of follow-up for physical activity adherence were 6 and 5, respectively. The mean of
pedometer wearing time per day in IIG and DIG at week 12 were not different (15.33 hours +
5.16 vs 13.0 hours + 5.10; p = 0.47). Likewise, participants of both groups wore a pedometer
6-7 days weekly. The mean days wearing the pedometer per week were 6.67 + 0.82 and 6.8 +
0.45 in intervention and control group respectively, p = 0.75. There was no significant effect
of group by time on daily steps (Freidman test chi-squared = 2.5, p =0.47,) at follow-up 12
weeks. However, Cohen’s effect size of intervention for the change in daily step from baseline

is high (d=2.1).

There were 6 participants in both groups at 12 weeks follow-up reporting QoL, psychological
health, exercise self-regulation and exercise barrier and task self-efficacy. Regarding scores in
QoL, no group by time effects were detected for FACT-B (Freidman test chi-squared = 4.0, p
=0.26, d=-4.8), FACT-G (Freidman test chi-squared = 5.85, p =0.12, d=-3.84), FACT-B TOI
(Freidman test chi-squared = 5.2 p =0.16, d= -2.01) and BCS (Freidman test chi-squared =
5.44,p =0.14, d=-1.36).
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There was a significantly higher depression score in IIG group at 12 weeks (chi-squared =5.0,
p = 0.025, d=1.53, but there was no difference on anxiety and stress score (chi-squared = 2.5,

p=10.47,d=3.76 and chi-squared = 7.07, p =0.07, d= 1.26, respectively).

There was no effect of group by time on exercise self-regulation ranging from external to
internal motivation; amotivation (chi-squared = 3.0, p = 0.39, d= 0.86), external motivation
(chi-squared =0.2.41, p = 0.49, d= -1.47), introject motivation (chi-squared = 1.29, p = 0.73,
d=-10.75), identified motivation (chi-squared =2.84, p = 0.42, d= 1.89) or intrinsic motivation
(chi-squared = 0.27, p = 0.96, d=-2.21).

Exercise barrier and task self-efficacy were not significantly changed by the effect of group by
time at chi-squared = 0.20, p = 0.98, d= 1.28 and chi-squared = 4.2, p =0.24, d= 0.64,

respectively.

There was a negative correlation of FACT-B score (QoL) and DASS-21 score (depression,
anxiety and stress). Pearson correlation (r) between FACT-B and depression was -0.809
(p=0.00), FACT-B and anxiety was -0.736 (p=0.00), FACT-B and stress was -0.673 (p=0.00).
The study also found a reverse correlation between score of FACT-B and amotivation of
BREQ?2 (negative scoring), r was -0.517 (p=0.005), a negative correlation of depression of
DASS-21 and identified regulation of BREQ2 was -0.483 (p=0.009). A negative correlation of
stress score of DASS-21 and intrinsic regulation score of BREQ2 was found at r = -0. 376
(p=0.049). There was no correlation of DASS-21 score and exercise barrier and task self-
efficacy. The Pearson correlation of DASS-21 score (depression, anxiety and stress) and
FACT-B (QoL), exercise self-regulation (BREQ?2), and exercise barrier and task self-efficacy

was illustrated in Table 4.
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Table 3 The descriptive analysis in mean and SD of PA adherence (daily steps and

pedometer application), score of QoL (FACT-B and subscales), Psychological health (DASS-

21), exercise self-regulation and exercise barrier and task self-efficacy at baseline and 12

weeks follow-up.

P
Intervention group (IIG) Control group (DIG)
Baseline Follow-up Baseline Follow-up
(N=8) 12 weeks (N=6) (N=8) 12 weeks (N=6)
Mean + SD Mean + SD |Mean + SD Mean + SD
PA adherence #
Daily steps 7484.18 + 3048.11 |9860.10 +4203.00 | 9941.63 £3918.21 | 10615.16+4332.97 | 0.47
Daily hours 1533 + 5.16 13.00 * 5.10 0.47
wearing pedometer
Days per week 6.67 + 0.82 6.80 *+ 045 0.75
wearing pedometer
Quality of life
(QoL)
FACT-B 92.75 £ 24.89 9433 £ 2191 |110.13 +2493 |121.67 * 2376 | 0.26
FACT-G 7225 * 17.20 73.67 * 15.29 84.13 +17.20 93.83 + 14.80 0.16
FACT-B TOI 59.63 T 1834 60.88 * 13.91 69.00 * 16.56 78.00 T 15.96 0.16
PWB 20.50 * 535 21.33 £ 5.05 21.25 + 5.20 2417 T 4.67 0.33
SWB 17.75 £ 9.32 17.00 * 7.27 23.16 + 4.63 2450 £ 2.59 0.1
EWB 16.13 = 5.14 16.50 £ 3.21 18.00 £ 5.76 19.17 + 6.55 0.52
FWB 1863 + 5.73 18.83 + 445 21.75 + 5.20 26.00 + 2.61 0.25
BCS 20.50 + 8.78 20.67 *+ 7.45 26.00 + 8.43 27.83 £ 9.54 0.14
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Psychological
health (DASS-
21)
Depression
Anxiety

Stress

Exercise self-
regulation
(BREQ2)
Amotivation
External
motivation
Introjected
motivation
Identified
motivation
Intrinsic

motivation

Exercise barrier

self-efficacy

Exercise task

self-efficacy

10.00
10.00
15.50

-8.25

-7.00
-5.00
21.63

33.38

35.28

59.06

I+ I+

|+

[+

[+ |+ [+

I+ I+

[+

10.58
9.01
5.63

10.73

5.55
3.59
5.95

9.41

24.72

23.64

11.33
11.67
14.33

-6.00

-5.33
-7.33
26.67

34.00

46.56

61.67

+ 9.77 425 + 636
+ 8.89 575 * 8.31
+ 6.38 850 £ 11.05
T 10.56 -1.88 * 5.30

+ 5.32 -8.25 + 8.58
T 3.89 -5.75 £ 4.10
*

2.07 25.00 + 2.83

T 8.20 3450 * 8.93

+ 2234 36.82 * 12.05

[+

+ 26.63 60.94 25.63

0.67
2.33
3.67

-1.00

-6.33
-5.50
25.33

37.00

40.19

60.83

[+

[+

[+

|+

|+

|+

|+

1.03
5.72
5.99

2.45

9.83
4.28
3.93

9.42

22.06

20.17

%
0.025

0.47
0.07

0.39

0.49
0.73
0.42

0.92

0.98

0.24

SD= Standard deviation
# PA adherence at follow-up 12 weeks of DIG group; N=5

*p<0.05
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Table 4. The Pearson correlation (r) of DASS-21 score (depression, anxiety and stress) and

FACT-B (QoL), exercise self-regulation (BREQ2), and exercise barrier and task self-efficacy

DASS-21
Depression Anxiety Stress
r p r p r p
FACT-B -0.809%*x* 0.000 -0.736%** 0.000 0.673*** 0.000
Exercise self-
regulation
Amotivation -0.517** 0.005 -0.260 0.18 0.189 0.336
External -0.191 0.331 0.117 0.554 0.081 0.681
regulation
Introject 0.209 0.286 0.208 0.287 -0.004 0.984
regulation
Identified -0.483** 0.009 -0.129 0.514 -0.186 0.343
regulation
Intrinsic -0.002 0.99 -0.083 0.676 -0.376 * 0.045
regulation
Exercise 0.087 0.66 0.174 0.375 0.056 0.779
barrier self-
efficacy
Exercise task 0.49 0.806 -0.167 0.395 0.147 0.454
self-efficacy

Abbreviations: FACT-B= the Functional Assessment of Cancer Therapy Breast Cancer,
QoL=Quality of life, DASS-21=The Depression, Anxiety and Stress Scale-21 items, BREQ2=

Behavioral Regulation in Exercise Questionnaire-2.

4% 1 < 0,001, ** p < 0.01, *p < 0.05
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Feasibility of the MI intervention was assessed by the attention rate of participants as
schedule. All participants could attend MI sessions. However, some MI sessions were postponed
during the intervention phase. Unexpected situations such as mild illness or a minor surgery of

participants were the cause of the MI postponement for a few weeks.

The study found that some participants conveyed their change talk by their intention to perform
physical activity. For example, participant code 1IG1 said “I would like to get back to work and
being active like walking after operation. My exercise would start next week” and participant
code IIG 4 said “I have committed myself to maintain physical activity at least 2 to 3 times a

week”.

Some participants showed their change talk by describing the advantages to the change such as
participant code IIG 3 said “It’s important to stay around longer and control my weight” and
participant code 11G6 said “I expect the benefits for my body and mind. GP also suggested to me
to stay active. Exercise would improve my immune system. I hope exercise could make me sleep
well at night”. One participant, code IIG showed her optimism on change by saying “I will keep
thinking exercise is a part of me”. Sustain talk could also be detected during the MI intervention.
Most participants showed some obstacles to change. For example, participant code IIG1 said “but
sometimes during exercise | feel tired then I know I need to slow down” and participant code 1G4
said “I sometimes have procrastination which blocks me to do something I already planned like
exercise and sometimes I don’t want to go out for exercising because the weather is so cold.” In
addition, participant code IIG6 said “Some days I might not be able to exercise because of my
work or my difficulty in sleeping last night”. One participant in the control group, participant code
DIG2 (after crossing over at week 12) declared in the interview that lockdown in May 2020 stopped
her going out for walking. She said “Since the lockdown I can’t go out and I have low activity at
home, and I gained almost 10kgs in weight.. Next week in New Zealand they will lift lockdown to
level 2 so I can go out for jogging or biking” (This participant temporarily moved to New Zealand to

care for her parents a few weeks before the lockdown in May 2020).

Change talk or statement with commitment to change and sustain talk or statement with obstacle to
change of 12 participants ( 8 participants from IIG group and 4 participants from DIG
group) from their conversation during face-to-face MI by a video call or equivalent applications)

was illustrated in table 5.
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Table 5. Interpretation of participants’ change talk and sustain talk from 30 minutes face-to-face
MI (by video call)
Participant Change talk Sustain talk
Intention to change | Advantage to change Optimism for change | Obstacle to change

IIG1 “I would like to get | “I know exercise is good | “My reason for “Sometimes during
back to work and for breast cancer, it can | exercise is for exercise, I feel tired
being active like prevent the disease feeling good about then I know I need to
walking after recurrence.” myself (she started slow down.”
operation. My crying).”
exercise will be “I don’t think
started next week.” exercise is bad,

walking with Fitbit
can push me to do
exercise like it
motivates me to do
more and more.”

IIG3 “If the weather is “To stay around longer, | “Feel great if I could | “It can depend on the
poor then I will want longevity and stay | do this, it’s weather.”
aim to use the active” awesome if [ can
treadmill” “It’s important to stay maintain” “T look

around longer and forward to it, it’s a

control my weight”. good aim to target

for”
1G4 « “Exercise makes me “I think exercise is “I sometimes have
I have menopause . e .
. healthy, feeling better, my responsibility to | procrastination
because of taking .
S more energy and take care myself which blocks me to

medication then I o e .

. thinking positive after breast cancer do something I
have gained di . Iready ol 4 1ik
weight. So, I have iagnosis. already planned like
committed myself gxerCIS?' ,

L Sometimes I don’t
to maintain

. . want to go out for
physical activity at .
. exercising because

least 2 to 3 times a )

" the weather is so
week. ,

cold.

IG5 “I would have a “In long term, I think “I will keep “recently, my mom
commitment to exercise will help my thinking exercise is | passed away and I
exercise. [ would mentally refreshing and | a part of me and it was suffering so |
like to restart my lose couples kilogram of | is fantastic to be stop exercise for
exercise.” body weight.” motivated to do several months. It

exercise every day.” | was so sad, I cried
every day.”

1IG6 “I commit to “Exercise will improve | “I hope I am going “Some days I might
continue walking, I | my immune system. | well in walking with | not be able to
will do exercise for | hope exercise can make | Fitbit. It is good I exercise because of
myself. I expect the | me sleep well at night” like it.” my work or my
benefits on my difficult sleeping last
body and mind. GP night”
also suggests me to
stay active.”

11G7 “I will be “I am aware of my “I would like to be “It may be difficult
disciplined and health. Exercise can active again, to lose | for me because I

strictly for exercise
like I can see my
self-worth before I
got cancer.”

improve my health and
prevent cancer
recurrence. My doctor
suggested me to
exercise at least 30
minutes per day”

9 to 14 kg of my
weight. Bring back
my passion is very
challenging”

know my motivation
is very low now.”
“It seems to be my
tough time like I
need to do but
sometime my body
is not ready to do.”
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Participant Change talk Sustain talk
Intention to change | Advantage to change Optimism for change | Obstacle to change

1IG8 “I gave 7 to 8 out “It relieves my lower “I feel like when 1 “Weather really
of 10 for how I am | back pain and help my am more active, | affects. If it is not
ready to exercise” | brain in thought” am thinking positive | too cold, I will go

“I think it should make and I am not a down | out and walking”
my life better. It would | person”
prevent breast cancer “I could enjoy my
recurrence” life, my stuff and
taking care kids. I
enjoy when going
out and do exercise”

1G9 “9 out of ten for “I expect to lose my “I can do it by myself, | “Sometimes so much
how I am ready to | weight.” I don’t know why work to do for my
exercise” other people don’t go | family.”

“If I want to go, | and work out. They
will go, that is me” miss it.”

“I promise myself

for daily active

working like

planting, gardening

and cleaning.”

DIG1 “This is my “It is good for my health |“I think exercise will | “I didn’t go out for
commitment to to do exercise. I read make me fit and exercise over last 2-3
keep going on some articles saying healthy and then I weeks because [ was
exercise.” exercise is good for will be happy.” aware of

“I have my goal, | women with breast coronavirus.”

will make 15,000 cancer” “Sometimes I was so

steps a day next tired from work

week.” because my shift was
8 hours.”

DIG2 “I will exercise more | “When I do exercise, I  |“To make myself “Someday, I feel too
next week because | can lose my weight, and |looking good. I tired to exercise if I
the country is lifting | this makes me confident |decide to continue have about 8 hours
lockdown. I am when I meet with other |exercise like I have shift working.”
ready to continue people” inspiration to do it.” | “Last few weeks, I
exercise with Fitbit.” reduced my

movement because
of lockdown.”

DIG3 “I hope I will do “I know it makes me “I am okay, I like “Sometimes it
more than 10,000 have well-being and I exercise. It is good depends on my
steps in next few would like to be healthy | for health. My mood | energy level. I won’t
weeks and will go | for my two kids.” is stable, and [ am do exercise on the
gym for weight feeling happy.” day when I was so
training when it re- “I am already tired from work.”
open. I think I can confident to do
push myself.” exercise. | have

compassion for
exercise by myself.”

DIG4 “My husband “I hope if I keep “I am okay with “Over the last three
would like me to continued exercise, it exercise like this” months, I slowly
do exercise and he | will be good for my “Exercise can help increased my steps. |

also motivates me
to do.”

“I will continue
and increase
walking with Fitbit
but I need to be
motivated.”

breast cancer and
medical conditions. It
can prevent my cancer
recurrence.”

me change my
negative thought to
positive outlooks
and stay healthy”

didn’t go out for
walking because of
lockdown and cool
weather.”
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7. Discussion

The results of this pilot randomized study indicate that the feasibility and efficacy of 12 weeks
of self-directed physical activity wusing the step tracker or pedometer (Fitbit Alta
HR) and motivational interviewing in female breast cancer survivors are limited by
COVID-19 outbreak in 2020. The feasibility which was assessed by recruitment, retention
rate and participation in the MI intervention was affected by lockdown in
Melbourne between March and December 2020. The study could not detect the
efficacy of the 12  weeks self-directed  physical activity and MI intervention
was evaluated by on physical activity adherence, physical activity volume by weekly step
counts and step tracker wearing time (hours per day and days per week), and the
improvement of QoL and mental health in female breast cancer survivors due to low
number of participants. The pilot study did not analyse immunological biomarkers
due to cost effectiveness in assay kit application. We will analyse them when we can achieve

the target number of participants.

7.1. The recruitment and feasibility of 12 weeks self-directed physical activity using a
pedometer and MI intervention

The recruitment rate in 11 months (February to December 2020) of the current study was low
(1.5 participants per months) when compared to similar previous RCT studies with an average
recruitment rate of 4 participants per month, ranging from 6 and 14 months [30]. The
recruitment in this study was significantly impacted by the global outbreak of COVID-19 in March
2020 of the time the study had only been running for a month. However, COVID-19 was
largely able to be controlled over the last 10 months in the state of Victoria, Australia and the
project was approved for non-face to face recruitment methods such as phone call, email and
social media. Afterwards the project was able to continue recruiting though the
recruitment rate was subsequently very low. In addition, some breast cancer survivors refused to
participate because of family and work issues.

The main source of participant recruitment over the year was the breast care
clinic service of Western Health (14 out of 17 or 8235% of participants). The clinic
limited hospital accessibility of breast cancer survivors but provided a follow up by
phone call instead. The study had strong cooperation in participant recruitment from the
breast care nurses and  clinicians of  Western Health,  Melbourne, Australia. The
nurses and clinicians were able to screen for the eligibility of participants and introduce
the project tothem. They voluntarily helped in participant recruitment without any

incentives. Then the researcher could contact the potential participants by phone or email.
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The retention rate of the study was high 82.35 % (14/17). Likewise, similar previous RCT
studies could achieve 80 to 90% of 12 weeks retention rate of participants [31, 32]. There
was a 17.65% drop out rate (3/17).

One participant (5.89%) in IIG withdrew from the study because she could not operate
the pedometer and did not want to wear it. Notably, they were in the older adulthood (63

years old), where technological issues are most likely to provide barriers [33].

Two participants (11.76%) in the DIG were lost to follow-up after 12 weeks of intervention
and did not complete the assessments at week 12. 94.12% of participants (16/17) could
readily operate the pedometer. The application associated with the pedometer was practical to
use for most of the participants. Some participants told the researcher that they would

request their offspring for help them with operation of the pedometer.

The MI intervention for physical activity motivation used in this study, was able to
detect and interpret change talk, commitment to change, and sustain talk or obstacle to
change of participants from their conversation. For change talk, the counsellor could detect
words and phrases conveying, possibility, ability or desire to change such as their
intention or aims to exercise and their perception towards advantages of physical
activity. Sustain talk was identified by wording about lack of interest, inability to
change and there were some obstacles to change [20]. The change talk and sustain talk

phrases of participants is illustrated in table 5.

The MI intervention in this study is beneficial for the understanding of participants’ feeling
towards their self-directed physical activity. They could explore their determination of
physical activity, as well as their barriers. MI could help them make and meet their own

exercise goal.

7.2. The efficacy of 12 weeks of self-directed physical activity using a pedometer and
MI intervention

Previous pilot studies have reported that 12 weeks of home-based walking monitored by a
pedometer could improve physical activity behaviour (the duration of weekly moderate to
vigorous physical activity) and QoL (physical and mental well-being); small to medium of
Cohen’s effect size (d=0.3-0.6) in breast cancer survivors [34, 35]. However, these pilot
studies reported their results with larger numbers of participants than the present study. In the

current study, we did not observe effects of group by time on daily steps, QoL (FACT-B and subscales),
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exercise self-regulation (BREQ2) and exercise barrier and task self-efficacy in breast
cancer survivor. This is likely to be explained by the current study having low numbers of
participant recruitment and low number of participants completing the 12 weeks
self-directed physical activity and assessments over the 10 months. In addition, the
impact of COVID-19 restriction probably limited our participants' physical activity as
evidenced by sustain talk of DIG1, DIG2 and DIG4 (table 5).

However, the study found the significant difference of depression score
in psychological health (DASS-21) between groups at 12 weeks. The participants in
the IIG group had higher depression score than the DIG group. They were likely to
have higher but not significant baseline depression score than the DIG group (p=
0.28). Therefore, this study has tested the correlation of depression score and the
FACT-B score and subscale and found that there was a significant negative

correlations of depression score of DASS-21 and the score of QoL (Table 5).

There were only 6 participants in the intervention group and 5 participants in the control
group completing the 12 weeks program. The low recruitment rates during the global
outbreak of COVID-19 are likely contributing factors for the poor reflection of the feasibility
of the study had it been conducted in more normal times. However, this study will continue
and expects to recruit a sufficient number of participants (64 participants) in 2021 when the
situation of COVID-19 in Victoria State, Australia is stable with the roll out of the

vaccination programs.

Even though, some participants postponed their scheduled MI intervention, they did managed
and completed it before the participants crossed to the control intervention. Overall,
participants agreed and were willing to participate in the MI intervention. Some participants
remarked that they needed more physical activity motivation and appreciated receiving MI

from an experienced counsellor.

Indeed, 30 minutes of moderate to vigorous physical activity is comparable to 10,000 steps/
day as demonstrated in healthy older adults [36], and as a result, this was the accepted
recommendation for physical activity when monitored using a step tracker device. For breast
cancer survivors, their daily-living steps from five previous research studies using a waist-

mounted gadget were approximately 7,409 steps/day [37].
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One RCT study reported that participants who were breast cancer survivors using a
pedometer in 12 weeks walking program had the mean of daily steps equal to 8,476 +
3,248 steps at baseline and 8,420 + 5,226 steps at the follow-up 12 weeks [38]. Similarly,
the current study found that the overall baseline daily steps of the participants across the

two groups was 8,457.84 + 3,596.09.

At the baseline, 18.75% of participants (3/16) were in the limited activity group (between
2,500 and 4,999 steps/day), 25% (4/16) were in the low active group (between 5,000 and
7,499 steps/day), 18.75% (3/16) were in the somewhat active group (between 7,500 and
9,999 steps/day), 25% (4/16) were in the active group (between 10,000 and 12,499 steps/
day) and 12.5% (2/16) were in the highly active group (more than 12,500 steps/day).
Although the study could not detect the statistical improvement of daily step counts by
the effect of MI and time, at 12 weeks it was noticeable that there were 5 participants in
IIG group (5/6) stepping up their level of activity. Whereas one participant in
DIG group (1/5) was able to increase her activity level.

This interim analysis has shown that MI had no positive effect after 12 weeks of self-
directed physical activity using a pedometer on daily steps, QoL and psychological
health, likely due to the low sample size. The strength of our study is the randomised
controlled trial design with allocation concealment by‘sealed envelop. However, the
study did not blind participants and outcome assessments due to the research design
and human research ethics issue. Other potential risks of bias are the limitation in
generalisation of participants and false positive results or type 1 error. All recruited
participants were willing to perform self-directed physical activity program. Therefore,
there was the likelihood of positive outcomes in breast cancer survivors after 12

weeks self-directed physical activity.
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Table 5 Pearson correlations on DASS-21 depression and QoL score at 12 weeks

FACT-B
FACT-B | FACT-G TOI PWB SWB EWB FWB BCS
DASS-21
depression | -0.81%*% | -0.83%* | -0.80%* | -058%* | -0.59%* | -0.59%* | -0.81%* | -0.69**
) (0.00) | (0.00) (0.00) | (0.001) | (0.001) | (0.001) | (0.00) | (0.00)

** p-value < 0.01

Abbreviations: QoL=Quality of life, FACT-B= the Functional Assessment of Cancer Therapy Breast Cancer,
FACT-G = the Functional Assessment of Cancer Therapy General, FACT-B TOI =FACT-B Trial Outcome
Index, PWB= Physical Well-Being, SWB=Social/Family Well-Bbeing, EWB=Emotional Well-Being, FWB=
Functional Well-Being, BCS= Breast Cancer Subscale, DASS-21= The Depression, Anxiety and Stress

Scale-21 items
FACT-G= PWB+SWB+EWB+FWB; FACT-B= FACT-G +BCS; FACT-B TOI = PWB +FWB +BCS

8. Conclusion

Physical activity motivation strategies regarding self-monitoring by a step tracker and MI
intervention are effective to increase physical activity behavior or adherence in breast cancer
survivors. However, there were logistical challenges to deal with obstacles or barriers of breast
cancer survivors to participate and adhere to a physical activity program. More specifically,

this challenge was intensified by the pandemic of COVID-19 over the year 2020.

The limitation of recruitment process during the outbreak of COVID-19 leads to a small
sample size in the current pilot study, likely caused by the absences of the effect of group by
time on physical activity adherence, quality of life and psychological health in breast cancer
survivors. However, the study showed acceptable feasibility of participants recruitment and
retention rate even though we were implementing our research study during the restricted
times in 2020. The study could show the feasibility of self-directed physical activity by
guiding breast cancer survivors to be active by using the Fitbit for their daily steps self-
monitoring.

In addition, MI intervention by a video and phone calls during the lockdown periods in
Melbourne, Australia was worthy to explore the attitude of the participants towards physical

activity and help them decide for their own physical activity plan.
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The study will continue with a larger randomized controlled with 2x2 crossover design study
described under the project PAPHIO Study and will adjust the recruitment strategy based on
the ethical aspects of clinical research study to achieve the sufficient number of participants.
The study will analyse immunological biomarkers when the study can meet the

target number of participants.
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Chapter 5

The Pilot results of PAPHIO study

S5b. PAPHIO Study protocol, informed consent, information to

participants, advertisement and questionnaires

The PAPHIO study received ethical approval from Melbourne Health HREC on 29 April 2020.
All documents consisting of the study protocol, participant informed consent form, letter of
invitation to participants, advertising materials and data collection tools have been reviewed
and approved by the committee. There were several versions of each document due to several
revisions to address the comments of committee until the project proposal met the ethical
requirement and was approved. In addition, the project requested protocol amendments for
alternative recruitment methods and the addition of Improving and Promoting Community

Health (IPC health) Altona Meadows as a new recriutment site.
This chapter will show the working version of documents as the following:

1. The study protocol, version 8 dated 20 April 2020

Participant informed consent form, version 3 dated 16 April 2019
Advertising poster, version 4 dated 20 April 2020

The letter invitation to participants, version 1 dated 10 September 2019
Questionnaire: Quality of life FACT-B

Questionnaire: Mental health DASS-21

Questionnaire: Exercise barrier and task self-efficacy

e e B

Questionnaire: Exercise regulation BREQ2
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STUDY SYNOPSIS (please

provide brief information)

Title:

Physical activity adherence, psychological health and
immunological outcomes (PAPHIO study) in breast cancer

Survivors

Short Title:

PAPHIO study

Design:

A randomised controlled trial with 2 x 2 crossover design

Study Centres:

Victoria University

Hospital:

Western Health, Sunshine campus’s Australia

Study Question:

1. Does 12 weeks self-directed physical activity combined
with motivational interviewing (MI) in women who are
breast cancer survivors influence psychological health and
quality of life (QoL) outcomes?

2. Does 12 weeks self-directed physical activity combined
with motivational interviewing (MI) improve immune
function in women who are breast cancer survivors?

3. What is the minimum level of step count physical
activity required to note significant improvements in
psychological well-being, QoL and immune function

amongst female breast cancer survivors

Study Objectives:

To determine the effects of 12 weeks self-directed activity
combined with motivational interviewing on (i)
psychological health, (ii) quality of life (QoL) and (iii)

immune function in female breast cancer survivors.

Primary Objectives:

To determine whether a self-directed activity program
improves (i) psychological well-being (Depression,

Anxiety and Stress), (ii) QoL (physical, social/family,
emotional and functional well-being and (iii) immune

function, in female breast cancer survivors.

Secondary Objectives

To identify the minimum amount of step count required to

note significant improvements to psychological well-
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being, QoL and immune function, amongst female breast

cancer survivors

Inclusion Criteria:

- Female breast cancer survivors who are within 3 years of
diagnosis and at least 6 months post active treatments
[stage O to III including those with ductal carcinoma in situ
(DCIS)] both premenopausal and postmenopausal over the
age of 18.

- Survivors on hormonal therapy such as tamoxifen or
aromatase inhibitors as well as those on Herceptin
(immune targeted therapy).

- Participants who are unable to read/write English but are

literate and can speak English.

Exclusion Criteria:

- Participants who are undergoing active treatment
(surgery, chemotherapy, and radiation) and those within 6
months of active treatment.

- Known metastatic disease patients.

- Individuals with cognitive impairment and illiteracy to

complete the questionnaires.

Number of Planned Subjects:

64 (32 per group)

Investigational product:

Self-directed physical activity

Safety considerations:

Safety of physical activity program for breast cancer
survivors is based on the recommendation of the American
College of Sport Medicine for exercise program training in

cancer patients

Statistical Methods:

Descriptive statistics (independent T-test and Pearson Chi
square for comparing mean and distribution between two
groups), Repeated measures analysis of variance
(ANOVA) for comparing mean between groups and times,

and Linear-mixed models

Subgroups:

None
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1. Glossary of Abbreviations & Terms

Abbreviation

Description (using lay language)

PAPHIO study

Physical activity adherence, psychological health and

immunological outcomes study

QoL Quality of life

MI Motivational interviewing

BREQ2 The behavioral regulations in exercise questionnaire version 2
DASS-21 A 21-item depression, anxiety and stress scale
PBMC Peripheral blood mononuclear cells

HRT Hormone Replacement Therapy

FACT-B the Functional Assessment of Cancer Therapy-Breast
APC Antigen-presenting cell

IGF Insulin-like growth factors

CRP C-reactive protein

PCNA Proliferating cell nuclear antigen

TNF Tumor necrosis factor

MHC Major histocompatibility complex

SHBG Sex hormone binding globulin

NK cells Natural killer cells

ACSM American College of Sport Medicine

MVPA Moderate-to-vigorous physical activity

TPB Theory of planned behavior

VO2max Maximal oxygen consumption
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2. Study Sites

2.1  Study Location/s
Contact Phone Email
Site Address
Person
Furlong
Road, (03) Meron.pitcher@wh.org.au
) Dr Meron
Western | Sunshine 83456910
. Pitcher
Health Hospital,
Department
of Surgery
Furlong
Road, 046644939 | sara.jorgensen@wh.org.au
Ms Sara
Western | Sunshine 7
) Jorgensen
Health Hospital,
Department
of Surgery
Building 2
west,
215 0421374037 | vasso.apostolopoulos@vu.edu.au
Hoppers
Victoria Professor Vasso
Uni | Lane, A | |
niversity ) postolopoulos
Werribee,
VIC 3030
Australia
Western
Professor Vasso
Centre for
Apostolopoulos
Victoria | Health
University | Research 0421374037 | vasso.apostolopoulos@vu.edu.a
Ms Supa
and u
] Pudkasam
Education
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(WCHRE),
Western
Health,
Furlong
Road,
Sunshine,
3021 VIC

Australia

0432400308

supa.pudkasam@live.vu.edu.au

IPC
Health

330 Queen
Street,
Altona
Meadows,
VIC 3028
Breast
Cancer
Support
Group

Ms Anne

O’Connor

(03)
83683030

Anne.o’connor(@

ipchealth.com.au

3. Introduction/Background Information

3.1

The study will explore the short-term benefits of 12 weeks self-directed physical activity for

Lay Summary

female breast cancer survivors on mental well-being, quality of life (QoL), and body’s immune

function. Because the study will measure physical activity behavior through a step counting

device the study will examine the relationship between step count and mental health, QoL as

well as body’s immune function. In our study all participants will be provided with a step

counter (Fitbit alta HR) and be asked to record their steps daily over a 24 week period. They

will be randomized into 2 groups:

Group 1. Has motivational interviewing for the first 12 weeks

Group 2. Has motivational interviewing for the second 12 weeks.
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The study will be conducted in Melbourne, Australia amongst women over 18 years of age

who are breast cancer survivors.

At the start of self-directed physical activity participants will meet with a researcher to explain
the study and provide them with a step-count device ( Fitbit alta HR). We acknowledge that
the health and safety of this population is paramount. As such, participation in the study
requires a clearance from either their general practitioner (GP) or hospital doctor. They will be
advised to contact their doctor and the project officer if there are any concerns with regards to

their activity.

All participants will undertake self-directed physical activity for 24 weeks and will be given a
wearable device (Fitbit alta HR). The researcher will explain the step-count-based activity and
how to record their own activity. Each participant average daily step count will be assessed 3
times; at baseline, 12 weeks and 24 weeks during the physical activity. Their mental health and
QoL will be assessed by standardized questionnaires at the same 3 times; at baseline and every
12 weeks. Markers of immune function and body fat will be assessed at baseline, 12 weeks and

24 weeks.

To enhance participants’ engagement and compliance to the self-directed program we will
engage in 1 face-to-face motivational interview (MI). In addition to this the participants will

be contacted by phone 3 times to encourage engagement and review progress.

During weeks 1 to 12, the participants in the immediate intervention group (Group 1) do self-
directed physical activity using the step tracker and MI whereas, participants in the delayed
intervention group (Group 2) will use the step tracker but will not receive MI. During weeks
13 to 24, the participants in the delayed intervention group will continue physical activity with
MI provided while the immediate intervention group will perform physical activity but not be

given further MI.

In summary:

Weeks 1-12 Group 1 - immediate intervention group —> self directed physical activity and MI
Weeks 1-12 Group 2 - delayed intervention group > self directed physical activity

Weeks 12-24 Group 1 - immediate intervention group = self directed physical activity
Weeks 12-24 Group 2 - delayed intervention group —> self directed physical activity and MI

207



Our project will help to understand whether a self-directed physical activity combined with MI
can help in enhancing the mental health, QoL and body’s immune function in breast cancer
survivors. If proven effective this could be rolled out more widely at a low cost of future
program implementation in this population group (although we should acknowledge that we

do not do an economical evaluation for this project).

3.2 Introduction

Regular physical activity in female breast cancer survivors seems to be an important factor to
promote their QoL [1] and decrease mortality rates [2]. However, many women fail to adopt
or maintain physical activity guidelines [3] due to barriers such as physical and psychosocial
problems [4]. This study, therefore, will through a novel approach try to enhance physical
activity participation and mental and physical outcomes. In particular, the study will use a self-
directed physical activity program in which participants will engage in self-monitoring and

receive motivational interviewing to enhance adherence [3].

Besides the novel intervention strategy this project will also address the relatively lack of
evidence on the association between physical activity behavior in cancer survivors and their
immune function. This is an important issue because this can provide vital information on how
physical activity volume by daily step count can influence biomarkers related to cancer

prognosis.

The PAPHIO study aims to determine the effects of 12 weeks self-directed activity combined
with motivational interviewing on (i) psychological health, (ii) quality of life (QoL) and (iii)

immune function in female breast cancer survivors.

A randomized controlled trial with 2X2 crossover design will test how self-directed activity
improves psychological well-being (Depression, Anxiety and Stress) and QoL (physical,
social/family, emotional and functional well-being and specific concerns of breast cancer) in
female breast cancer survivors. In addition, the study will determine how physical activity
affects immune cell functionality (cell surface markers, cytokines) in these women. Participants
will complete a number of well validated instruments to assess changes in psychological well-

being in terms of depression, anxiety and stress (DASS-21) and QoL (FACT-B). In addition,
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participants will complete the behavioral regulations in exercise questionnaire (BREQ2)
derived from self-determination theory to assess their exercise regulation and motivation

continuum over time.

The study will involve women who are breast cancer survivors to undertake 24 weeks’ step
tracker-based physical activity program combining 12 weeks’ MI for the assessment of
physical activity adherence, exercise self-regulation, exercise barrier and task self-efficacy,
mental wellness and QoL. The changes of immune cell functionality (cell surface markers and
immune cell cytokines) and inflammatory markers (C-reactive protein, serum cytokines) will
be assessed at the beginning, week 12 and week 24 of the program.

The research findings are expected to deliver important information on whether a self-directed
physical activity using self-monitoring and MI can enhance psychological and immunological
health and QoL of women who are breast cancer survivors. Furthermore, if this physical
activity is shown to be acceptable and beneficial to the participants in terms of either
psychological or immunological well-being it could be implemented more widely at relatively
low cost to this or other patient population (although we should acknowledge that will not do

an economical evaluation in our project).

3.3  Background information

3.3.1. Global trend of breast cancer

Breast cancer is a common malignant disease leading to physical and psychological distress of
females worldwide [5, 6]. Approximately 2.4 million women suffered from this disease and
523,000 deceased across the world in 2015 [7]. The countries in the developed world such as
Australia, USA and some European countries are likely to have higher incidence rate than
developing countries. Conversely, greater mortality rates have been reported in less
industrialized countries such as some parts of Africa and Asia [8]. However, the occurrence
rate of breast cancer has dramatically increased in 22 out of 39 countries from 2008 to 2012,

whereas the global death rate has gradually dropped [8].
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3.3.2. The study of physical activity behavior and stage of breast cancer

Approximately one third of patients with cancer reduce their physical activity after diagnosis
and almost 70% of them will not reach the exercise recommendation for cancer patients [9].
The reason behind this phenomenon has been explored mainly in breast cancer and colorectal
cancer, especially at the initial phase of the diseases due to their ability of participation in
research studies [9]. For breast cancer, physical activity and exercise programs have been
reported as an alternative intervention to enhance QoL and physical capacity over three decades
especially in stage 0 to III [10]. In addition, physical activity can significantly decrease
recurrence rate [2] and reduce breast cancer mortality in the early stage [11]. However, 30% of
breast cancer survivors with early phase (stage 0 to 3) breast cancer have reported physical
activity cessation during 12 months follow-up after participation in a 6 months RCT [12]. The
cessation may be associated with the resumption of their previous domestic tasks and work
[12]. The challenge of recruiting patients with advanced stage of cancer is to deal with their

cancer-related fatigue in particular side effect of treatments [9].

3.3.3. Psychological disturbance in female breast cancer survivors

Mental stress in patients with cancer can affect the quality of life (QoL) of breast cancer
survivors, especially the distress from long-term treatments [13]. Almost half of female breast
cancer survivors reported emotional disturbances and lack of coping ability [14]. Common
psychosocial issues happening in their life consist of feeling of insecurity, fear of dying, anger,
impaired body image, socialised and sexual issues [15]. 30% Of breast cancer survivors have
also reported other forms of psychological distress, such as, abandoned feelings because of
the transition of cancer care (from medical to supportive treatment) [16]. However, symptoms
gradually disappear following psychosocial therapy through the use of relaxation techniques
and group support [16]. Currently, survivorship programs have emphasised strategies to
enhance psychosocial well-being [17]. Numerous studies in the last couple of decades have
developed and applied psychological interventions including emotional ventilation, adjustment
skill training and self-efficacy promotion techniques for improvement of their mental wellness

[17, 18].

Due to the psychological issues related to breast cancer survivors, it is important to measure

these in intervention studies. Therefore, in our project we will use the 21-item depression,
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anxiety and stress scale (DASS-21).This questionnaire has been specifically validated in

patients with cancer and has shown to have good psychometric properties [19, 20].

One valid and reliable questionnaire to assess health-related QoL in breast cancer patients is
the functional assessment for cancer therapy-Breast (FACT-B) [21]. This questionnaire
consists of 37 items and 4 general factors (FACT-G; physical, social/family, emotional and
functional well-being) [22]. The FACT-B has adequate psychometric properties although the
scores are moderated by factors such as economic status, level of education and age of breast

cancer survivors [23].

3.3.4. The benefits of physical activity on breast cancer outcomes

Physical activity, especially moderate intensity aerobic exercise for female breast cancer
survivors, have been noted in a number of studies to be advantageous in regard to breast cancer
outcomes, decreasing the mortality rate by >30 % and reducing recurrence rate [2]. As a result
of physical activity, total body fat reduces as well as a number of inflammatory and
immunological biomarkers which could contribute to better outcomes in breast cancer
survivors [24, 25]. Physical activity has been shown to reduce adiposity related biomarkers
(i.e., leptin, adiponectin, IL-6, TNF-alpha and C-reactive protein) [26] and improve
immunological functions (i.e., the percentage of CD4+CD69+ T cells) [27] and cytotoxic
activity of natural killer cells [28] which can inhibit mammary cell growth [24]. A physical
activity program has been shown to enhance psychological well-being and QoL in breast cancer
survivors [29]. Reduced depressive symptoms, better sleeping quality and improved self-
efficacy for daily tasks have been reported after participation in cancer specific exercise

programs of varied duration [30, 31].

3.3.5. Effect of exercise on the immune system in breast cancer survivors

Aerobic activity and weight training have been shown to improve immunological biomarkers
in breast cancer patients and survivors [25, 32]. In a 6 month moderate aerobic exercise regime
in breast cancer survivors after completion of chemotherapy, there was an improvement in T
cell recovery by increasing the percentage of CD4+ CD69+ T cells [27]. In addition, in a
randomised controlled trial, a 15 week moderate-high intensity exercise regime (70-75 %

VO:2max) in postmenopausal breast cancer survivors, increased the cytotoxic activity of NK
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cells which should be beneficial to overall survival [28]. Furthermore, a 12-week aerobic
exercise training (home-based exercise) in breast cancer survivors reduced pro-inflammatory
cytokines and epithelial neutrophil activating protein levels (angiogenesis and apoptosis related
markers). This suggests that aerobic exercise program is likely related to angiogenesis and
apoptosis which may be beneficial to cancer prognosis [33]. Immune biomarkers in breast
cancer can also be improved by resistance training. A 16 week-machine based weight training
exercise in 20 breast cancer survivors resulted in lower levels of TNF-alpha, indicating that
resistance training is likely to be advantageous in promoting an anti-inflammatory profile

amongst breast cancer survivors [32].

3.3.6. Effect of exercise on adiposity biomarkers in breast cancer survivors

Obesity seems to be associated with breast cancer occurrence, especially in postmenopausal
women [34]. An inactive lifestyle and weight gain after diagnosis can predict poorer survival
outcomes due to the release of a number of biomarkers from fat cells including estrogen and
insulin which have the mitogenic effects on mammary cells resulting in abnormal cell growth
[2]. A systematic review showed that alterations in adiposity related biomarkers, including
body mass index (BMI), leptin, adiponectin, sex hormone binding globulin (SHBG), oestrogen,
androgen, insulin resistance, IL-6, TNF-alpha and CRP, are likely to lower the risk of
postmenopausal breast cancer as a result of physical activity [26]. Exercise can reduce
testosterone levels by decreasing adiposity or by increasing SHBG [35] as well as improving
insulin sensitivity and reducing adipokines and CRP, which directly influence the risk of breast
cancer [26]. Long term exercise has been shown to decrease oestradiol levels and increase
SHBG in postmenopausal women who reduced more than 0.5 % of body fat [36]. Moderate to
high intensity aerobic exercise programs prescribed for breast cancer survivors have been
reported to significantly lowering blood leptin levels; consequently, this modifiable behavior

is likely to be the key to improve the prognosis and survival rate [37].

3.3.7. Physical activity and motivation for activity adherence in breast cancer survivors
Nevertheless, adoption and adherence to physical activity programs amongst cancer survivors
are challenging due to their physical and mental vulnerability [38]. More than 30% of female

breast cancer survivors participating in exercise studies abandon exercise during the follow-up

period as a consequence of physical and mental problems [12]. Physical activity barriers in
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older breast cancer survivors are related to physical tiredness and lack of time management
skills [39]. In addition, some breast cancer survivors have low confidence in the advantages of

physical activity which can minimize adverse effects of breast cancer and treatment [40].

Although a number of physical activity and exercise RCTs have been successful during the
duration of the study period many have been problematic in terms of long term adherence and
implementation across populations. In addition, there are numerous problems associated with

control groups in RCT’s.

It has been reported that participants who do not receive their preferred treatment may
experience “resentful demoralisation” [41], may not comply with the program structure
proposed, may not report accurate responses on the follow-up appointments and are likely to
drop out from the trial [41]. Moreover, when participants of a research intervention are not
allocated to their preferred option in the research project (i.e. the exercise intervention group)
and end up allocated to a control group, they tend to engage more in other activities (e.g., attend
gym sessions, join exercise groups or do more home exercises) [42]. Most participants who
volunteer to a research intervention have potentially made a decision about the possibility of
becoming more active and taking up more physical activities/exercise into their life (i.e., moved
into the action stage as proposed in the Transtheoretical Model of Behavior Change) [43]. In

the action stage of this model, making a change in habits is typically overt and observable [43].

As such in this project we developed an intervention which maximized feasibility,
sustainability and generalisability. This study will prescribe self-directed physical activity to
breast cancer survivors. There are no clear guidelines indicating the definition of self-directed
physical activity.. Many of self-directed techniques for physical activity adherence in
participants with advanced stage of heterogeneous cancers have been used in research studies
such as partially advised and home-based program, exercise class teaching and peer support
walking group program [44]. Most of the program can make high percentage of their exercise

adherence, reduced fatigue and improve QoL [44].
In addition, if the physical activity program is shown to be effective it could be implemented

more widely at relatively low cost. An important factor to adopt and adhere to a physical

activity program is an individual’s motivation. To this end a number of behavioral change
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strategies have been reported which enhance motivation and adherence [45]. Two of these

strategies are Motivational Interviewing (MI) and self-monitoring.

3.3.8. Self-Monitoring

Self-monitoring, one of the important concepts in self-regulation theory, is an auditing
mechanism of individual performance in relation to an individual’s cognitions, beliefs and
emotions [46]. Some digital devices have the ability to promote physical activity through self-
monitoring [47]. For example, step counting gadgets including pedometers can effectively
monitor physical activity in terms of daily steps. In fact, such devices have been utilised for
physical activity promotion in clinical trials [48] especially in breast cancer patients and
survivors [49, 50]. Step counters help in monitoring and individuals physical activity behavior
and can result in increased motivation and ultimately adherence to long-term physical activity
behavior [51]. Self-efficacy is one important concept of self-regulation theory which is related
to a person’s perceptions of their ability. This in turn, influences cognitions, and ultimately
behavior [46]. For example, in A 16 weeks exercise program using step tracker (fitbit) was
successful in self-monitoring and activity adherence in postmenopausal women [51]. In
addition, a short-term physical activity program (10 weeks) based on the theory of self-
regulation promoting self-monitoring enhanced the perception of confidence to exercise (self-
efficacy) in cancer patients and survivors and resulted in 60% of the participants adhering to

the prescribed program [52].

Self-monitoring has been shown to be a suitable strategy to enhance motivation and increased
adherence to health behavior changes in heterogeneous groups of cancer patients and survivors.
It helps individuals in goal setting, planning, self-reward through goal achievement and
program selection [53]. Self-monitoring of physical activity behavior through pedometers in
particular has the potential to enhance physical efficacy believes in breast cancer survivors
which in turn will enhance motivation to continue the behavior in the future [54]. Combining
this with motivational interviewing this can provide a strong signal to adhere to a self-selected

exercise program [54].
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3.3.9. Motivational Interviewing (MI)

Motivational interviewing is a conversation technique used by a professional for consultation
to make health behavior changes [55]. MI has been effectively used to bring about behavioral
change in health promotion programs for the general population. This includes changes in
eating behavior, alcohol cessation and adoption of an active life style over several decades [54].
More specifically, face-to-face and phone based MI has been implemented successfully to
enhance self-efficacy and reduce resistance against physical activity in breast cancer survivors
[56, 57]. A study combining self-monitoring of a home based physical activity program
combined with MI was successful in enhancing PA, increased adherence and improved QoL
in colorectal cancer survivors [58]. In breast cancer survivors, the studies of self-monitoring
based physical activity and MI intervention on physical activity engagement need more

investigation for the improvement of psychological health and breast cancer outcomes [59].

3.3.10. Understanding physical activity motivation and adherence in breast cancer

survivors

To understand participants’ motivation to self-directed physical activity, self-determination
theory (SDT) has been effectively used to enhance insight in physical activity behavior and
motivation in breast cancer survivors [60]. According to SDT motivation to engage in behavior
lies on a continuum ranging from extrinsic (controlled by external factors) to intrinsic
(individual interest and preference). The theory predicts that self-motivation might enhance
confidence in task accomplishment (competence), independent action (autonomy) and the
feeling of connection to others (relatedness) [60]. The study will assess how self-regulation
and motivational orientations might change over the intervention period using the behavioral

regulations in exercise questionnaire version 2 (BREQ?2).

Self-efficacy, an important concept in the social cognitive theory, can be a predictor for
physical activity behavior and adherence in breast cancer patient [61]. In this project 2 types of
efficacy believes will be examined. First, we will explore exercise barriers self-efficacy. This
will examine the participants’ confidence to overcome or deal with barriers to their exercise
participation. Secondly, this project will examine task self-efficacy believes. In particular, it

will examine the self-efficacy believes of the participants to engage in exercise behavior [61].
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To measure this the project will use the 9-item barriers self-efficacy and 4-item task self-

efficacy questionnaire.

4. Study Objectives

41  Study Aims

Overall Aim:
To determine the effects of 12 weeks self-directed activity combined with motivational
interviewing on (i) psychological health, (i1) quality of life (QoL) and (ii1) immune function in

female breast cancer survivors.

Specific Aims

Primary Aim

1. To determine whether self-directed physical activity program improves psychological well-
being (Depression, Anxiety and Stress) in female breast cancer survivors.

2. To determine whether self-directed physical activity program improves QoL (physical,
social/family, emotional and functional well-being) in female breast cancer survivors.

3. To identify whether physical activity improves immune cell functionality and decreases

inflammation in female breast cancer survivors

Secondary Aims
4. To identify the minimum amount of step count physical activity is required to note
significant improvements to psychological well-being, QoL and immune function, amongst

female breast cancer survivors

4.2 Hypothesis

There will be a dose response relationship between levels of physical activity during a 12-
week-self-directed physical activity combined with MI and enhanced psychological well-being
in terms of reduced symptoms of depression, anxiety and stress as well as QoL in female breast
cancer survivors. Following physical activity combined with MI for 12 weeks there will be

improvements in immune cell functionality.
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4.3. OUTCOME MEASURES

4.3.1. Primary outcomes

4.3.1.1. Psychological health and QoL. The tool used for psychological assessment in
participants is DASS-21, a 21-item rating scale to evaluate the level of depression, anxiety and
stress [19]. This assessment tool has been validated for breast cancer survivors and the
reliability of three scales is sufficient [62]. The study will use FACT-B version 4, a reliable
and valid questionnaire consisting of the general parts on cancer (FACT-G) and additionally
specific concerns of breast cancer to analyse participants’ symptoms and ascertain their QoL.
The questionnaire assess physical, social/family, emotional and functional well-being aspects
and breast cancer specific conditions [21, 22].

4.3.1.2. Immune function: Immune biomarkers (CRP and cytokines such as TNFa) will be
measured from plasma using ELISA kits. ELISA kits are accurate for serum cytokine
measurements in the research studies [63, 64]. PBMC cells (white blood cells) will be isolated
from blood and PBMC assessed for changes at the cellular level by flow cytometric analysis
[65]. Cell surface markers, CD40, CD80, CD83, CD86, MHC-I, MHC-II, CD14, CDI16,
CD206, CD209 will be assessed by flow cytometry technique [65] to determine the changes
after the program. In addition, Th1/Th2 cytokines secreted by monocytes and T cells will be

determined to understand any cellular changes following exercise activity.

4.3.2. Secondary outcomes

4.3.2.1. Average daily step count. Participants will record their own daily step through the
Garmin Vivofit2 application and upload their step count on their computer or smartphone
followed the prescription by researchers and send the data to researcher by email or phone call
weekly. They can record their step from the tracker in notebook. Researchers can track an
individual’s daily step count via Garmin Vivofit2 application on a computer or smartphone.
The average daily step count will be calculated at the baseline and every 12 weeks during the

program.
4.3.2.2. Adherence in step tracker usage. The participants’ adherence to self-directed

physical activity will be evaluated by their compliance with Garmin Vivofit2. The compliance

rate will be calculated later by researcher. The compliance rate of fitness tracker usage can be
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an indicator for exercise program feasibility in breast cancer patients [66]. The compliance will
be defined as step count tracker wearing time with data capture (daily hours and the number of
wearing days) [66]. The mean of daily hours and number of wearing days per week will be

calculated at the end of week 12 and week 24 of self-directed physical activity period [51] .

4.3.2.3. Exercise self-regulation. The participant’s self-regulation for exercise will be
assessed using the behavioral regulations in exercise questionnaire version 2 (BREQ?2) [67]
questionnaire. This 5 level-Likert scale-questionnaire has 19 items assessing exercise self-
regulation which consists of 5 categories: external, introjected, identified, intrinsic and
amotivated [67]. The internal consistency of BREQ2 is adequate to assess self-regulation for

exercise in breast cancer survivors [68].

4.3.2.4. Exercise barrier and task self-efficacy. This 9 item-scale- rating barrier self-efficacy
will be used to assess the confidence of participants performing exercise when experienced
some difficulties. Task self-efficacy assessment with 4 items rating scale will be used for the
confidence of exercise performance. This questionnaire was validated and tested for internal

consistency in women with breast cancer during treatment period [61].

The questionnaires that are validated in other languages such as Vietnamese, Greek, Chinese

and Macedonian will also be used.

5. Study Design

5.1. Study Type & Design & Schedule

To achieve the overall aims of determining the effects of 12 weeks self-directed activity
combined with MI on psychological health, QoL and immune function in female breast
cancer survivors, this study is designed as a randomised crossover trial; a single site research
project conducted at Western Health (Sunshine hospitals) Australia. The study will recruit
participants who are breast cancer survivors within 3 years diagnosis and at least 6 months
post primary treatments. Eligible participants will be randomly allocated to immediate

intervention or delayed intervention groups in a 1:1 ratio after completion of informed
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consent. Allocation concealment technique will be applied in process of randomisation.
During weeks 1 to week 12, the immediate intervention group (IIG, Group 1) will perform
self-directed physical activity and receive MI. On the other hand, the delayed intervention
group (DIG, Group 2) will perform self-directed physical activity without MI. During week
13 to week 24, DIG will continue self-directed physical activity with MI. Whereas 11G will
perform physical activity but will no longer be given MI.

Potential participants will be prescribed with a Fitbit alta HR tracker for a 24-week-self-
directed activity but will receive MI for 12 weeks (IIG; during week 0 to week 12 and DIG;
during week 13 to week 24). Fitbit alta HR has been reported for the accuracy in monitoring
step count in a research study [69]. It is small, lightweight and can be worn around wrist.
Fitbit step tracker has been tested for the feasibility of application in several clinical trials
[70] and in cancer survivors [71].

5.1.1. Inclusion criteria. Female breast cancer survivors who are within 3 years of diagnosis
and at least 6 months post active treatment; operation, chemotherapy and/or radiotherapy
[stages O to III including those with ductal carcinoma in situ (DCIS)] both premenopausal and
postmenopausal over the age of 18 will be recruited. Survivors on hormonal therapy such as,
tamoxifen and aromatase inhibitors as well as immune targeted therapy (Herceptin) will be
eligible to participate in the study because these hormonal and cell surface blockages do not
seem to have direct effects on immune cells and adiposity-related biomarkers in breast cancer.
The study will also include participants who are unable to read/write English but they are
literate and English speaking. For participants with non-English literacy, translators will be
used in informed consent process and the study will apply the questionnaires that are validated
in other languages such as Vietnamese, Greek, Chinese and Macedonian. This study plans to

recruit participants from Western Health Sunshine campus’s Australia.

5.1.2. Exclusion criteria. Participants who are undergoing active treatments (surgery,
chemotherapy and radiation) as well as those in less than 6 months post active treatment.
Likewise, those individuals with cognitive impairment and illiteracy to complete the
questionnaires will be excluded. Participants with known metastatic disease will also be

excluded from the study.
5.1.3. Self-directed physical activity. Participants will perform a 24-week period of self-

directed physical activity. This physical activity is based on a pedometer-controlled activity

[72, 73]. All participants will be given a step-count tracker devise (Fitbit alta HR) and the
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associated investigator who graduated Master degree in exercise physiologist (SP) will explain
the prescribed pedometer-based activity to participants. Fitbit alta HR is a wearable gadget and
can be used to monitor step count. The participants’ activity engagement will be conducted by
individual face-to-face and phone call MI technique [55]. The participants will be taught how
the Garmin is operated to monitor their step count and they will be taken on 10 minutes walk
around Sunshine hospital with the devise to perceive the level of moderate intensity exertion
at their feeling of taking some effort but still able to talk while performing activity [74] or as
they can tolerate. At week 1 (baseline or T1), all participants will be prescribed to assess and
record their activity using the Fitbit monitoring device through its application via computer or
smartphone to establish their baseline physical activity volume by step count. After that they
will be supervised to perform their activity on their own pace as tolerated and will wear the
Fitbit during the daytime or when they are available for physical activity throughout the 24
weeks. Individual participants will be advised and motivated to gradually increase their daily
time spent for physical activity during face-to-face and phone call MI until they can meet 150
minutes of moderate intensity exertion per week (the exercise recommendation by the
American College of Sport Medicine (ACSM) for cancer survivors) [75] or at their perception
of taking some effort but can talk during physical activity (the recommendation by the
department of health, Australian government) [74]. The participants will be advised for safety
during physical activity. They will be suggested to stop physical activity if adverse symptoms
occur. The researcher will suggest the participant to inform their family members and take a
mobile phone before they go out for physical activity. The participants who cannot access
computer or smartphone will be informed to use only Garmin vivo fit 2 to detect their current
physical activity and display their backlit. They will be advised to take record in their notebook.
All participants will be informed that researcher will track the participants’ step count and
tracker usage time via Fitbit connect application. Individual average daily step count, and

activity level will be assessed at baseline (T1), week 6 (T2), and week 12 (T3).

5.1.4. Motivational interviewing. The technique of MI will be used for encouraging
participants through open-end questions, friendly and supportive communication and induction
of behavioral changes [55, 56]. Each MI will be conducted through 4 phases of conversation
comprising: 1) Engage, 2) Focus, 3) Evoke, and 4) Plan [55]. The study will use the dialog of
MI guided by Mentha Counselling (3 researchers attended the workshop on MI foundation
skills training organized by Mentha Counselling during 27-28 July 2017). MI will be scheduled

during self-directed physical activity by 1 time face-to-face (20 minutes per time) at week 1
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(T1), and 3 times phone call (15 minutes per time) at week 2, 4, and 9 over the program for IIG
group to provide encouragement and review progress. This intervention will also be provided
for DIG group as the same schedule at week 12 (T2), for face-to-face interviewing. Three times

phone call will be conducted at week 13, 15 and 20.

5.1.5. Data collection.

Individual average physical activity volume (daily step count) will be assessed at T1, T2, and

T3.

Participants mental health (DASS-21), QoL (FACT-B v4), exercise self-regulation (BREQ?2),

Exercise Barriers self-efficacy and task self-efficacy will be assessed at T1, T2, and T3.

Blood will be collected via a venipuncture for immune cell assays at T1, T2 and T3.

The study will be aware of participants’ privacy protection. All data collection will be re-
identifiable. Personal information, health related data and clinical outcomes will be kept and

reported in coded or anonymized technique [76] .

The research procedure timeframe for participants in both groups are shown in 5.1.7 and 5.1.8

The research protocol diagram is shown in 5.1.10.

5.1.6. Data storage and protection

Demographic data, health related information, clinical outcomes and research data which are
initially recorded by identifiable technique in hard copies will be stored in a locked filing
cabinet [77]. Re-identifiable data and key-code data set will be separately kept in electronic
files with password protection by the data custodian of research team (an associated
investigator who is Western Health personnel) [77]. Re-identifiable data sets will be also kept
separately if it will become identifiable in the combination [77]. The study will hold the clinical
trial data for 15 years or more based on circumstances. As a result, researcher team must be
concerned for the security of data keeping [78]. It is possibly kept in files of hard copy and

saved on a computer disk at research office of Sunshine hospital. More specifically, the
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researchers will have a backup or reserved storage [78]. Primary investigator and a data

custodian will hold a key of filing cabinet and password for authorized accessing data.

5.1.7. Table of research procedure timeframe for IIG group

Assessment procedure G
Week 1 Week 12 Week 24
Baseline (T2) (T3)
(T1)

Informed Consent X

Motivational X

Interviewing (face to

face)

Psychology health; X X X
DASS-21

QoL; FACT-B version4 | x X X
questionnaire

Exercise self-regulation; | x X X
BREQ2

Exercise barrier and task | x X X
self-efficacy

Daily step count/Average | x X X

activity volume

assessment

Adherence in pedometer X X
usage

Blood examination X X X

: Immune cell functions
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5.1.8. Table of research procedure timeframe for DIG group

Assessment procedure DIG
Week 1 Week 12 Week 24
Baseline (T1) (T2) (T3)
Informed Consent X
Motivational X

Interviewing (face to

face)

Psychology health; X X X
DASS-21

QoL; FACT-B version4 | x X X
questionnaire

Exercise self-regulation; | x X X
BREQ2

Exercise barrier and task | x X X
self-efficacy

Daily step count/Average | x X X

activity volume

assessment

Adherence in pedometer X X
usage

Blood examination X X X

: Immune cell functions

223



5.1.9. Research timeframe

Research process 2017 2018 2019
Q3 Q4 |Q1I Q2 |Q3

Ethics application

Participant recruitment

Pedometer-based
physical activity (12
weeks)

MI (Face to face)
MI (Telephone)

Psychological

assessment

QoL assessment

Biomarkers assay

Data analysis

Research writing
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5.1.10. Research protocol

Inclusion criteria: Female breast cancer survivors who are within 3 years of diagnosis and at least 6 months post
active treatments [stages 0 to Ill including those with ductal carcinoma in situ (DCIS) over the age of 18. Patients on
hormonal therapy such as tamoxifen and aromatase inhibitors as well as immune targeted therapy (Herceptin) will be
. eligible to participate. The study will also include participants who are unable to read/write English but they are literate
Recruitment and English speaking.

Exclusion criteria: Participants who are undergoing active treatments (surgery, chemotherapy, and radiation) . Those
who are less than 6 months post active treatments cognitive impairment,illiteracy and metastatic disease will be
excluded from the study.

Public media (poster advertisement)

All participants will get the referral from doctors

Participant

¥

The research team will make initial contact with potential participants through their physicians or oncologists
and invite them for informed consent (estimate participants = 64)

¥

Initial contact

Randomosation Participants will be 1:1 randomly allocated into 1IG and DIG ( Randomisation with crossover design)
Allocation concealment @ &
IIG (N=32) DIG (N=32)

3 3

Week 1 to week 12

Self-directed physical activity without motivational
Self-directed physical activity with motivational interviewing
interviewing

Blood collection for immune functions
Blood collection for immune functions

DASS-21 and FACT-B assessment DASS-21 and FACT-B assessment

BREQ2 and Exercise barrier and task self-efficacy BREQ2 and Exercise barrier and task self-efficacy
assessment assessment

Daily step count by self-monitoring /average activity Daily step count by self-monitoring /average
volume assessment / Adherence in step tracker usage activity volume assessment / Adherence in step

tracker usage

Week13 to week 24 ‘ ‘

Self-directed physical activity with motivational

Self-directed physical acytivit without motivational interviewing

interviewing
Blood collection for immune functions
Blood collection for immune functions

DASS-21 and FACT-B assessment
DASS-21 and FACT-B assessment BREQ2 and Exercise barrier and task self-efficacy

BREQ?2 and Exercise barrier and task self-efficacy assessment

assessment
Daily step count by self-monitoring /average activity

volume assessment / Adherence in step tracker

Daily step count by self-monitoring /average activity i

volume assessment / Adherence in step tracker usage
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5.2.

Standard Care and Additional to Standard Care Procedures

Standard Care Procedures

Additional To Standard Care

Procedure | Time/Visit | Dosage/Volume Procedure | Time/Visit | Dosage/Volume
Participant’s| Moderate
Self- self- intensity or by
directed monitoring | individual ability
physical for 24 weeks (their own daily
activity step count and
heart rate record)
At week 1
MI
(IIG) and )
(Face-to- 20 minutes
week 12
face)
(DIG)
At week2,
4 and 9
MI (I1IG)
15 minutes
(Telephone) | At week
13,15 and
20 (DIG)
Fasting At week 1,
peripheral 12, and 24
10 ml
blood
collection

The study procedures are clinical trials for breast cancer survivors. All procedures of the study

are additional to standard care procedures. Exercise or physical activity is an adjuvant therapy

for improvement of breast cancer outcomes after standard treatments. Self-directed physical

activity using self-monitoring concept such as step count tracker is significantly effective to

promote physical activity adherence in this population group. Likewise, MI technique used for

behavioural change has been developed regarding to psychological theories. This intervention




has been applied for physical activity motivation in breast cancer survivors. Three associated
researchers attended 2 days workshop on the foundational skills of MI. All questionnaires
assessing participants’ quality of life, psychological health, exercise barrier and task self-
efficacy have been validated for breast cancer patients and survivors. The questionnaire about
participant’s personal data was prepared using the Australian Bureau of Statistics guideline for

data collecting.

Randomization

The study design is a two-armed and randomised trial with a crossover design. Sequence
generation will be conducted by simple randomisation following patient informed consent.
The participants will be randomly allocated to either IIG or DIG in 1:1 ratio by computerised
number generator. Allocation concealment by enclosing the allocation in sequentially
numbered containers or sealed envelopes will be used to prevent selection bias [79]. The
allocation concealment will be conducted by a third party to prevent researchers from
affecting group assignment. The participants in both groups will be prescribed a self-directed
physical activity for 24 weeks. The IIG receive MI from week 1 to week 12, whereas DIG

will receive the same MI intervention from weeks 13 to 24.

5.3.  Study methodology

5.4.1. Average daily step count. To quantify the volume of participants’ physical activity, the
mean of daily step count will be assessed and compared between groups and times at T1, T2
and T3. In addition, the participants will be categorised into pedometer-determined physical
activity level as follow:

1) basal activity: < 2,500 steps/day, 2) limited activity: 2,500- 4,999 steps/day 3) low active:
5,000-7,499 steps/day; 4) somewhat active: 7,500-9,999 steps/day; 5) active: 10,000-12,499
steps/day and 6) highly active: >12,500 steps/day [48].

5.4.2. Adherence in step tracker usage. To objectively investigate adherence to self-directed
physical activity by step tracker, the study will measure the use of Fitbit alta HRof participants
through 24 weeks [51]. The mean of daily hours and number of wearing days per week will be
calculated and compared between groups and times at the end of week 12 (T2), and week 24

(T3) [51].
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5.4.3. Psychological health and QoL. The tool used for psychological assessment in potential
participants is DASS-21, a 21-item depression, anxiety and stress scale [19]. This measurement
was recently validated to evaluate psychological distress in patients with various cancers [20].
The study will use FACT-B version 4; a reliable and valid questionnaire consisting of the
general parts on cancer (FACT-G) and specific concerns of breast cancer scale to analyse
participants’ symptoms and ascertain their QoL. The participants will respond to 37-item
questionnaire which is 5 level of Likert scale and categorised into 4 general domains (physical,
social/family, emotional and functional well-being) and additionally specific concerns of breast
cancer [21, 22]. DASS-21 and FACT-B will be distributed to participants following physical

activity intervention at T1, T2 and T3.

5.4.4. Exercise self-regulation. The participant’s self-regulation for exercise will be assessed
using the BREQ2 at T1 ,T2, and T3 [67]. This 5 level-Likert scale-questionnaire has 19 items
assessing exercise self-regulation which consists of 5 categories e.g., external, introjected,

identified, intrinsic and amotivated factors [67].

5.4.5. Exercise barrier and task self-efficacy. The participant’s confidence to deal with the
most common exercise obstacles in cancer patients will be assessed by 9 item-scale- rating
exercise barrier self-efficacy questionnaire. In addition, their confidence of exercise
accomplishment will be assessed by 4 items rating scale of task self-efficacy at T1, T2, and T3

[61].

5.4.6. Biological readouts. Blood will be collected via a venipuncture for biological assays at
T1, T2 and T3 for both groups. Plasma concentration of inflammatory markers such as TNFa
and CRP will be measured using ELISA kit. White blood cells (PBMC) will be isolated from
whole blood and immune cells assessed for changes at the cellular level. Cell surface markers
such as, CD40, CD80, CD83, CD86, MHC-I, MHC-II, CD14, CD16, CD206, CD209 will be
assessed. In addition, cytokines secreted by monocytes and T cells will be determined to

understand any cellular changes following exercise activity.

228



6. Study Population

6.1. Recruitment Procedure

The randomized controlled trial with crossover design plans to recruit participants from
Western Health Sunshine campus. Recruitment strategies will include public media (poster
advertising or flyer) and individual contact introduced by their physician [80]. All participants
have to be approved by their physician for engagement in the physical activity program of this

research and the screening process will be conducted before obtaining consent.

The project will be started at Western Health Sunshine campus after the project gets ethical
approval from Melbourne Health Human Research Ethics Committee (MH HREC) and
Western health research governance authorization [76]. The recruitment process will be
conducted after the approval from both authorizations. The process will be ended when the
project can recruit 64 participants according to estimated effect size and sample size which can

make the influence of exercise on changes in QoL in breast cancer patients [81].

6.2. Inclusion Criteria

Female breast cancer survivors who are within 3 years of diagnosis and at least 6 months post
primary treatments; operation, chemotherapy and/or radiotherapy [stages I to III, including
those with ductal carcinoma in situ (DCIS)] both premenopausal and postmenopausal over the
age of 18 will be recruited. Survivors on hormonal therapy such as, tamoxifen and aromatase
inhibitors as well as immune targeted therapy (Herceptin) will be eligible to participate in the
study because these hormonal blockages do not seem to have direct effects on immune cells
and adiposity-related biomarkers in breast cancer. The study will also include participants who
are unable to read/write English but they are literate and can speak English. For participants
with non-English literacy, translators will be used in informed consent process and the study
will apply the questionnaires that are validated in other languages such as Vietnamese, Greek,
Chinese and Macedonian.

This study plans to recruit participants from Western Health Sunshine and Footscray campus’s

Australia.

229



6.3. Exclusion Criteria

Participants who are undergoing active treatments (surgery, chemotherapy, and radiation) or
receiving immunotherapy treatment as well as those in less than 6 months post active
treatments, as such treatments have adverse effects on body systems especially immunology
and mental status. The study will exclude breast cancer survivors who have concurrent
musculoskeletal dysfunctions and cardiovascular diseases that limit mobility and making them
potentially unsafe. Participants with known metastatic disease will also be excluded. Likewise,
those individuals with cognitive impairment and illiteracy will be excluded to make informed

consent and complete the questionnaires.

6.4. Consent

According to World Medical Association Declaration of Helsinki, the participants involving
this research must be well-informed and volunteer. The information outlined in the consent
form consists of the aims, methods, involvement of participants, data and blood collection,
anticipated benefits and potential harm of this research. This process will allow the participants
to ask questions and discuss their decision with others. After ensuring the understanding of the
participants towards the project, the researcher needs voluntary informed consent from them,
which are preferably in writing [82]. The participants will give written consent by self to
participate in this study. Western health and Victoria University will collaboratively issue
information sheet and consent form. Participants can take time as much as they want for
decision making in participation. They can return consent form to researcher directly or a
nominated staff of Western health. The consent can be re-negotiated from time to time. The
participants will be told if there are any changes from original agreement and given the

opportunity to continue or withdraw.

7. Participant Safety and Withdrawal
7.1. Risk Management and Safety

Risk management of this study is based on the recommendation of the American College of
Sport Medicine for exercise program training in cancer patients as these following:
- Get approval from their oncologist or hospital doctor before beginning an exercise

program
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- Stop exercise and contact their doctor if they have any adverse effects
[83]

Two associated researchers will be encourage and discuss self-directed activity using step
tracker and heart rate monitor to estimate their moderate intensity exertion. We will advise all
participants to inform someone and take a phone with before they go out for physical activity.
They will be informed to stop physical activity or make an emergency call for urgent medical
help if they have some unpleasant symptoms such as chest pain or pain down to arms, dizziness,
difficulty breathing, unusual rapid heart rate, and sever fatigue. They are also informed about
possible sore muscle when they get a new start of physical activity which should relieve within
a few days [84]. The researchers will follow the progression of participants’ physical activity
and their obstacles by face-to-face and phone call MI throughout 12 weeks.
Researchers will ask all participants about their self-directed physical activity experiences
when they have a follow-up by the schedule. In case that they have some adverse effects during
their physical activity, the participants will meet a physician for more investigation.
In addition, venous blood collecting will be strictly applied based on aseptic technique and

standard precaution to prevent infection of participants [85].

7.2.  Handling of Withdrawals

The participants will be informed of their right to withdraw from further involvement in the
study, and/or for their data to be extracted [76].

The participants will have the right to stop their participation within the study without giving
any reason or legal withdrawal in writing [76]. [76]. The researcher team will observe
participants who withdraw their involvement in the program without any disadvantages or
consequence for their decision [76]. However at the time of withdrawal, the researcher may
request from the participant continued use of their data in the future. If agreeable, the
participant will document agreement of continued follow-up and further data usage to the

principal investigator [86].

7.3.  Replacements

The randomised controlled trial with 2x2 crossover design needs 53 participants for

anticipating the changes of QoL in breast cancer survivors after 12 weeks of self-directed

physical activity combined with MI because exercise programs have previously been reported
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large effect size on this endpoint. To prevent type 2 error, this study estimates 20% inevitable
drop-out rate, therefore we have planned to recruit 64 participants. If the drop-out rate is more

than 20%, new participants will be recruited.

8. Statistical Methods

8.1.  Sample Size Estimation & Justification

To evaluate whether a self-directed activity combined with MI can improve psychological
health, QoL, immune function, and adiposity in breast cancer survivors, we will consider
statistical power analysis according to Cohen which depends on significance criteria (alpha),
sample size (N), and the effect size (ES) [87]. Additionally, we justified the sample size of this
study regarding the level of significance, power of study, and estimated effect size [88]. We
found that there was large ES of an 12 weeks exercise intervention on the overall score of QoL
(by FACT-B assessment) in breast cancer survivors which calculated ES (Cohen’s d) = 2.23
(there was same sample size between groups (N=29) in this randomized controlled with
crossover study; mean score between-group difference was 27.9) [81].

Regarding to our study design; randomised controlled with 2 x 2 crossover design and the
hypothesis test for equality, we calculated sample size using software calculator for crossover
study [89]. Within participants’ standard deviation of FACT-B score is 13 and minimal
difference in mean is 8. Therefore we need a total of 53 participants in this study [81]. We will
recruit a total of 64 participants whilst anticipating 20 % drop out rate (32 participants are
needed per group). Previous studies illustrated approximately 10-20 % drop-out rate of breast
cancer survivors participating exercise program [90-92]. The power of test is set at 0.8 and
alpha probability of 0.05 to reject null hypothesis. Recruitment strategies possibly include
public media (poster advertising or flyer) and individual contact introduced by their physician
[80]. All participants have to be approved by their physician for taking part in the exercise

program of this research.

8.2. Power Calculations

To calculate sample size, this study will consider acceptable level of significance, power of the

study and expected effect size. The power of test is set at 0.8 to allow only 20% of type 2 error
and alpha probability of 0.05 to reject null hypothesis. This study will use the large effect size
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d ( 2.23) and mean difference (27.9) based on a similarly previous study which illustrated
significant reduction in physical and mental fatigue after an 18-week exercise program
amongst this population group [5]. We should recruit approximately 53 participants but

increase to 64 for anticipating 20% drop out rate.

8.3.  Statistical Methods To Be Undertaken

Baseline descriptive statistics (mean, standard deviation for continuous data and percentage for
categorical data) will be used to describe the distribution of personal data and variables between
two groups of participant (e.g., age, breast cancer health history, body compositions, and blood
pressure). Independent T-test will be used to compare means for continuous data and the
Pearson Chi square will be used for testing the difference in distribution of a categorical
variable at baseline [93].

Repeated measures analysis of variance (ANOVA) will be used to compare physical activity
volume by step count, psychological health and the QoL of participants at 3 times (T1 to T3)
between 2 groups [94]. This statistic will also be used to compare biomarkers at 3 time between

2 groups.

Linear-mixed models will be used to identify the relationship between physical activity volume
by step counting and mental health (DASS-21), QoL (FACT-B), self-regulation (BREQ?2) and
self-efficacy at T1, T2 and T3; the relationship between activity volume by step counting and
biomarker changes at T1,T2, and T3.

We will apply the concept of intention to treat analysis to prevent selection bias. We will
manage missing data and try to include all data in the final analysis. Imputation method with
predicted values such as observed or predicted means will be used to handle missing data. We

will report the numbers of withdrawal and drop-out with their reasons [95].

9. Storage of Blood and Tissue Samples
9.1. Details of where samples will be stored, and the type of consent for future use

of samples
Approximately 10 ml of blood will be collected via a venipuncture for biological assays at T1,

T2 and T3 for both groups. Whole blood will be collected into a tube containing anticoagulant

and centrifuged immediately after collection or on the same day approximately 7 h later.
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Plasma samples will be stored at -20° to -80° C up to one year prior to analysis for biomarker-
related adiposity assay at WCHRE or Werribee campus laboratories. The sample will not be
affected by up to 3 freeze/thaw cycles. Plasma concentration of adiponectin, leptin, IGF, TNFa

and CRP will be measured.

Isolation of peripheral blood mononuclear cells by density gradient configuration using Ficoll-
Paque will be used for immune cell functions. PBMCs will be stored in refrigerator not longer
than one day and then used flow cytometry to assess the composition of the isolated PBMC

populations.

10. Data Security & Handling
10.1. Details of where records will be kept & How long will they be stored

The patient’s personal information and health history which are necessary for this research
study must be protected for their privacy and confidentiality [96]. All data of participants
should be recorded adequately and stored in databank with secure format and password
protection for the verification of research results and discussion amongst the research team
members. Agreements involving data ownership and storage will be done between Western
health and Victoria University. This study has planned to hold clinical trials research data for
15 years or more based on circumstances [76]. It is possible to keep files of hard copy and
saved on a computer disk in a research office at Sunshine hospital. A locked filing cabinet and
a computer for research data can only be accessed by agreed members of the research team.
More specifically, the researchers will have a backup or reserved storage [76]. For destruction
of the data, hard copy will be shredded by hospital and university office’s shredder. Digital

information will be destroyed by deleting or overwriting the files.

10.2. Confidentiality and Security

According to the protection of participants’ privacy, personal, health related data and clinical
outcomes will be kept and reported in coded or reversibly anonymised technique. Re-
identifiable information will be used for data management (name will be removed and replaced
by a code which can be re-identified for relating the different data sets and data verification)
[76]. This research will only obtain personal data and health history from medical records at

some points only, especially for participant identification and recruitment process. It is possible
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that reversible anonymous data and key-codes can solve this problem. Furthermore, our
researcher team will set up a data management system for holding the key code [97].
Identifiable data will only be used for the process of data collection from participants and
medical records as well as the process of integration of re-identified data using linkage keys
[77]. Firstly, the name of participants will be indicated in all data collecting documents. This
identifiable data will be recorded in hard copies and kept in locked cabinet by a data custodian.
Raw data from data collecting documents will be extracted and transformed into electronic
database by creation of linkage keys and removal of identifiers (using participants’ code). The
data custodian will hold this key codes (key-coded data set) in electronic file in a computer
with password protection. Then re-identified data will be transferred to data analytics team
[77]. 1dentifiable data can be shared only between research term for data verification and
linkage of different data sets [77]. Primary investigator will share about individual blood test
(immune function and adiposity) and any individual research results to participants during
follow-up time. Overall research outcomes will be shared to all participants after research
completion prior to research result publication by community meeting at Western health or the

finding newsletter by mailing [98].
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10.3. Ancillary data
Information given by participants such as MI will be recorded in audio-tape and kept in re-

identifiable data [76]. This record will be held in the safe and secure storage at research office

of Sunshine hospital [76].
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11. Appendix

List of Attachments included:

_face to face

Date (e.g., 18
Document Name Version Number
January 2012)
2018.339 Project protocol 8 20 April 2020
2018.339 PICF 3 16 April 2019
2018.339 Victorian specific module 2 1 February 2019
2018.339 Biomarkers record form 1 3 September 2018
2018.339 Daily step count record form
3 31 March 2019
2018.339 FACT-B 1 16 November 2007
2018.339 Mental Health DASS 21 1 3 September 2018
2018.339 Exercise self-regulation BREQ2 2 2004
2018.339 Exercise barrier and task self- efficacy | 1 2006
2018.339 Motivational interviewing dialogue
2 1 February 2019

2018.339 Motivational interviewing

dialog_phone call

1 February 2019
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Part 1 What does my participation involve?

1 Introduction

You are invited to take part in this research study. This is because you have breast cancer and
have received standard treatments such as surgery, chemotherapy, hormone therapy. The
research project aims to assess how physical activity using a step count tracker improves mental
health, quality of life and the body’s immune function in breast cancer survivors. The new
activity is called motivational interviewing (MI) with a health coach which provides directive
and patient-centred counselling to help explore and improve motivation to undertake physical

activity

Please read this information carefully. If you have any questions or would like to know more
about the research please contact the project officer listed below. Before deciding whether or
not to take part, you may want to talk about the research with a relative, friend or your local

doctor.

Participation in this research is voluntary. If you do not wish to take part, you do not have to.

You will receive ongoing best care whether or not you take part in this research

If you decide you wish to take part in the research project, you will be asked to sign the consent

form attached. By signing you are advising us that you:

* Understand what you have read
* Consent to take part in the research project
» Consent to have the tests and treatments that are described
* Consent to the use of your personal and health information as described.
You will be given a copy of this Participant Information and Consent Form to keep for your

records.
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2 What is the purpose of this research?

Exercise or physical activity has been shown to improve the physical and mental health in
breast cancer survivors whilst also reducing the risk of breast cancer recurrence. However,
there is little research on how exercise improves the body’s immune function and improve
breast cancer outcomes. This study will determine how self-directed exercise using a step
count tracker together with a collaborative conversation method for exercise motivation can
improve these outcomes. If proven, this program could be implemented more widely at a low

cost for future physical activity promotion within this population group.

This research has been funded by Victoria University, Melbourne, Australia. This research is

being conducted by Western Health in collaboration with Victoria University.

3 What does participation in this research involve?

You will be participating in a randomised, two armed controlled research study. In order to
best determine the effectiveness of a program we need to compare different
treatments/programs. We allocate participants into two groups and give each group a different
treatment at different times. The results are compared to see if one group is better than the other
and whether overall the treatment/program implementation is effective. To try and make the
groups the same, each participant is assigned to a particular group by chance (what is referred

to as randomisation).

In this study, all participants will be provided with a step counter (Fitbit alta HR) and you will
be asked to record your steps daily over a 24 week period. You will be randomly assigned to 1
of 2 program groups (like flipping a coin); Group 1 will receive motivational interviewing
counselling from a health coach for exercise motivation during the first 12 weeks of the study.
Group 2 will receive motivational interviewing counselling for the second 12 weeks. Each
motivational interviewing counselling session will last 15 to 20 minutes in which time we will
find out how you are progressing with your physical activity and enhance your motivation. You
will receive 1 time conversation for exercise motivation interviewing by face-to-face (20
minutes) and 3 times by phone call (10 minutes). You will meet the research team at Sunshine

Hospital 3 times: week 1 (Visit 1), week 12 (Visit 2), and week 24 (Visit 3). At this time you
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will be asked to complete 3 questionnaires regarding your mental health and quality of life. We
will withdraw 10 mls of blood from your arm at these times to test your body’s immune

function.
These visits will take approximately 1 hour.

During the physical activity period, participants will be given a step-count tracker (Fitbit alta
HR) and the researcher will explain how to use the prescribed step count tracker-based activity.
At this time you will be advised to do activity at your own pace and as tolerated whilst wearing
the Fitbit during waking hours throughout the 24 weeks. The researcher will track the
participants’ step count and tracker usage time via the Fitbit connect application. You will be
advised to record your own daily step count throughout the 24 weeks You will have 3 times of
10 ml blood withdrawal (about 2 teaspoons each time) for testing of substances that help your
body to fight cancer cells, 3 times answering questionnaires about mental status, QoL, your

exercise motivation and your confidence to do exercise.

It is desirable that your local doctor be advised of your decision to participate in this research
project. If you decide to participate in this research project, the -researchers will inform your

local doctor.

4 What do I have to do?

You will need to comply with all study requirements and assessments and attend the visits as
outlined. You will be advised to wear the step count device every day during the study and
record your own steps during waking hours for 24 weeks. You will be asked to complete a
number of questionnaires at each study visit. You must complete as accurately and truthfully
as you can. There are no dietary restrictions it is important for your own safety that you inform
us of your complete medical history and all medications/supplements/herbal presentation that
you are taking. If you notice any health problems, please notify your study doctor immediately.
You will not be eligible for taking part of this study if you are currently undergoing breast
surgery, chemotherapy and radiation therapy or if you are less than 6 months post active

treatments. You are eligible if you are currently receiving hormone therapy or Herceptin.
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5 Other relevant information about the research project

The study will recruit 64 females who are breast cancer survivors from Western Health (They
will be randomly allocated into two groups (32 participants per group); immediate intervention
group (group-1) and delayed intervention group (group-2). All participants will undertake
physical activity and wear a step count tracker (Fitbit alta HR) to record daily steps at the first
week to week 24. The participants in group 1 will receive motivational interviewing
counselling for exercise motivation by face-to-face 1 time and by phone 3 times over the first
12 weeks. Group 2 will receive the same motivational interviewing counselling between week
13 and 24. The study will test the effects of the 12-week-physical activity by self-management
combined with motivational interviewing counselling on mental health, quality of life and the
body’s immune function. This study is a collocation between Victoria University and Western

Health, with recruitment of participants from Western Health.

There are no additional costs associated with participating in this research project, nor will you
be paid. All tests and procedures required as part of the research project will be provided to

you free of charge

You may be reimbursed for any reasonable travel and car parking associated with the research

Visits.

6 Do I have to take part in this research project?

Participation in any research project is voluntary. If you do not wish to take part, you do not
have to. If you decide to take part and later change your mind, you are free to withdraw from

the project at any stage.

If you do decide to take part, you will be given this Participant Information and Consent

Form to sign and you will be given a copy to keep.

Your decision whether to take part or not to take part, or to take part and then withdraw, will
not affect your routine treatment, your relationship with those treating you or your

relationship with Western Health
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7 What are the alternatives to participation?

You do not have to take part in this research project to receive treatment at this hospital. Other
options are in the decision of your local doctor. Your study doctor will discuss these options
with you before you decide whether or not to take part in this research project. You can also

discuss the options with your local doctor.

8 What are the possible benefits of taking part?

We cannot guarantee or promise that you will receive any benefits from this research though
the possible benefits of taking part in this study may include improvement in your overall well-
being, mental health and quality of life. We also predict that there will be an improvement in
your immune function which helps your body to fight cancers cells. The results of this research
may be useful for health care providers in order to provide motivational interviewing

counselling for exercise adherence in breast cancer survivors.

9 What are the possible risks and disadvantages of taking part?

Physical activity by ones person’s own management combined with the motivational
interviewing counselling may have side effects. You may have none, some or all of the
effects listed below, and the symptoms may be mild to moderate. If you have any of these
side effects, or are worried about the adverse effects, talk with your study doctor. Your study

doctor will also be looking out for side effects.

There may be side effects that the researchers do not expect or do not know about and that
may be serious. Tell your study doctor immediately about any new or unusual effects that you

get.

Many side effects go away shortly after physical activity program ends. However, sometimes

side effects can be serious, long lasting or permanent. If a severe side effect or reaction
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occurs, your study doctor may need to stop your treatment. Your study doctor will discuss the

best way of managing any side effects with you.

The table of possible side effects of this study

How often is it How severe might | How long might it
Side Effect ‘ '

likely to occur? it be? last?
Discomfort from talking
about confidence for

' ‘ Sometimes Mild to moderate | 12 weeks
behavioural change in
motivational interviewing
_ Following
Body aches, due to physical _ o
o physical activity. | MIld Up to 24 weeks

activity

Rare
Fatigue Rare Mild 12 weeks
Infection due to blood ‘

Rare Mild to moderate | 1 week
withdrawal

While the possibility of this happening is very low, you should still be aware of the possibility.
We will try to decrease the chances of this event occurring, but if something unexpected
happens. If you feel uncomfortable, you can inform the researcher team. Having a blood taken

may cause some discomfort, bruising, skin inflammation, rash or hives.

If you become upset or distressed as a result of your participation in the research, the study
doctor will be able to arrange for counselling or other appropriate support. Any counselling or
support will be provided by qualified staff who are not members of the research project team.

This counselling will be provided free of charge.

If you do become pregnant whilst participating in the research project, you should advise your
study doctor immediately. Your study doctor will withdraw you from the research project and
advise on further medical attention should this be necessary. You must not continue in the

research if you become pregnant.
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10 What will happen to my test samples?

We will take blood from a vein at your arm by using a syringe and needle times at the first and
12 and 24 weeks to test the body’s immune function. Each time we will take approximately 10
ml of blood (2 teaspoons). In total, we will take 6 teaspoons in 24 weeks during physical
activity period. At the end of the research, we will analyse substances in your blood within 1
year, any leftover blood sample will be destroyed. Your blood will not be kept for future

research.

Your blood will be collected into a tube containing substance for clotting prevention and
quickly spin after collection or on the same day approximately 7 hours later. Liquid portion of
blood will be stored at a cool container like refrigerator up to one year prior to analysis for

substances-related inflammation.

White blood cells will be used to analyse the substances which help your body to fight cancer
cells. These white blood cells will be stored in a very cold freezer (-80 °C) not longer than one

day before analysis.

The data will be kept and reported in code (no name indicated). All data of participants will be
recorded adequately and stored in databank with secure format for re-checking of research
results and discussion among research team. This study has planned to hold this research data
for 15 years or more based on circumstances. They will be kept in files of hard copy and saved
on a computer disk between Western Health and Victoria University. More specifically, the

researchers will have a backup or reserved storage.

You will be asked to provide additional consent for the collection of your blood during the

research project.

Samples of your blood obtained for the purpose of this research project may/will be transferred
to Victoria University. Your tissue will not be sold by Western Health, however Western
Health may charge study doctors a fee to recover some of the costs of storing and administering

the tissue samples.
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11 What if new information arises during this research project?

Sometimes during the course of a research project, new information becomes available about
the treatment that is being studied. If this happens, your study doctor will tell you about it and
discuss with you whether you want to continue in the research project. If you decide to
withdraw, your study doctor will make arrangements for your regular health care to continue.
If you decide to continue in the research project you will be asked to sign an updated consent

form.

Also, on receiving new information, your study doctor might consider it to be in your best
interests to withdraw you from the research project. If this happens, he/ she will explain the

reasons and arrange for your regular health care to continue.

12 Can I have other treatments during this research project?

You should tell your study doctor about any new medical diagnosis, treatments or medications
during your participation in the research project. The study doctor may need to consider your
withdrawal from the research study. The study doctor will explain to you for the reason of this

withdrawal.

13 What if I withdraw from this research project?

If you decide to withdraw from the project, please notify a member of the research team before
you withdraw. This notice will allow that person or the research supervisor to discuss any

health risks or special requirements linked to withdrawing.

If you do withdraw your consent during the research project, the study doctor and relevant
study staff will not collect additional personal information from you, although personal
information already collected will be retained to ensure that the results of the research project

can be measured properly and to comply with law. You should be aware that data collected
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by the sponsor up to the time you withdraw will form part of the research project results. If

you do not want them to do this, you must tell them before you join the research project.

14 Could this research project be stopped unexpectedly?

This research project may be stopped unexpectedly for a variety of reasons. These may

include reasons such as:

e Unacceptable side effects of self-directed physical activity
e Decisions made in the commercial interests of the sponsor or by local

regulatory/health authorities.

15 What happens when the research project ends?

The knowledge that we get from doing this research will be shared with you through
community meetings or the research finding newsletter for participants by mail before it is

made widely available to the public. Confidential information will not be shared.

Part 2 How is the research project being conducted?

16 What will happen to information about me?

By signing the consent form you consent to the study doctor and relevant research staff
collecting and using personal information about you for the research project. Any information
obtained in connection with this research project that can identify you will remain confidential.
We will not be sharing the identity of those participating in the research. The information that
we collect from this research project will be kept confidential in a safe cabinet and computer

at the research office of Western health and Victoria University. Information about you that
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will be collected during the research will be put away and no-one but the researchers will be
able to see it. Any information about you will be allocated a unique study number instead of
your name. Only the study doctor will know what the study number list linked to your name,
which will be kept in a safe place to ensure that if needed you can be identified and contacted.
Your information will only be used for the purpose of this research project and it will only be
disclosed with your permission, except as required by law. You can request to know your own
information or data as a result of this research study. The study doctor will share about your
blood test (immune function) and any personal research results during the follow-up period.
This study will keep data for 15 years after research publication and then all information will
be disposed. Hard copy data will be shredded by the hospital and university office’s shredder.

Digital information will be destroyed by deleting or overwriting the files.

Your health records will be self-reported and any information obtained during the research
project will again be subject to reasonable measures to keep your personal health information
confidential. Absolute confidential cannot be guaranteed. By signing the consent, you agree to

the transfer of you self-reported personal health information.

It is anticipated that the results of this research project will be published and/or presented in a
variety of forums. In any publication and/or presentation, information will be provided in such
a way that you cannot be identified, except with your permission. The knowledge that we get
from doing this research will be shared with you through community meetings or the research
finding newsletter before it is made widely available to the public. Confidential information

will not be shared.

Information about your participation in this research project may be recorded in your health

records.

In accordance with relevant Australian and/or Victoria privacy and other relevant laws, you
have the right to request access to your information collected and stored by the research team.
You also have the right to request that any information with which you disagree be corrected.
Please contact the study team member named at the end of this document if you would like to

access your information.
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Any information obtained for the purpose of this research project in Section 16 that can identify
you will be treated as confidential and securely stored. It will be disclosed only with your

permission, or as required by law.

17 Complaints and compensation

If you suffer any injuries or complications as a result of this research project, you should contact
the study team as soon as possible and you will be assisted with arranging appropriate medical
treatment. If you are eligible for Medicare, you can receive any medical treatment required to
treat the injury or complication, free of charge, as a public patient in any Australian public

hospital.

In the event of loss or injury, the parties involved in this research project have agreed to provide
compensation to you for any injury suffered because of your participation in the research

project.

18 Who is organising and funding the research?

This research project is being conducted by Western Health in collaboration with Victoria

University. The project is being funded by Victoria University student research project.

Western Health and Victoria University may benefit financially from this research project if,
for example, the project assists Western health and Victoria University to obtain approval for
a new self-directed physical activity program combined with motivational interview

counselling.

By taking part in this research project you agree that samples of your blood or tissue (or data
generated from analysis of these materials) may be provided to Western Health and Victoria

University.
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You will not benefit financially from your involvement in this research project even if, for
example, your samples (or knowledge acquired from analysis of your samples) prove to be of

commercial value to Western Health and Victoria University.

In addition, if knowledge acquired through this research leads to discoveries that are of
commercial value to Western Health and Victoria University the study doctors or their

institutions, there will be no financial benefit to you or your family from these discoveries.

No member of the research team will receive a personal financial benefit from your

involvement in this research project (other than their ordinary wages).

19 Who has reviewed the research project?

All research in Australia involving humans is reviewed by an independent group of people
called a Human Research Ethics Committee (HREC). The ethical aspects of this research

project have been approved by the HREC of Melbourne Health.

This project will be carried out according to the National Statement on Ethical Conduct in
Human Research (2007). This statement has been developed to protect the interests of people

who agree to participate in human research studies.

20 Further information and who to contact

The person you may need to contact will depend on the nature of your query. If you want any
further information concerning this project or if you have any medical problems which may be
related to your involvement in the project (for example, any side effects), you can contact or

any of the following people:
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Clinical contact person

Name Ms Sara Jorgensen

Position Breast care nurse, Specialist nurse manager, Breast cancer service

clinic, Western Health

Telephone 0466449397

Email Sara.Jorgensen@wh.org

For matters relating to research at the site at which you are participating, the details of the

local site complaints person are:

Local HREC Office contact (Single Site - Research Governance Officer)

Name Mr Bill Karanatsios

Position Research Program Director, Western Health Office for Research
Telephone (03) 8395 8073

Email ethics@wh.org.au

If you have any complaints about any aspect of the project, the way it is being conducted or

any questions about being a research participant in general, then you may contact:

Reviewing HREC approving this research and HREC Executive Officer details

Reviewing HREC name Melbourne Health Human Research Ethics Committee
HREC Executive Officer | Jessica Turner

Telephone (03) 9342 8530

Email research(@mbh.org.au
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Consent Form - Adult providing own consent

Title

Short Title
Project Number
Project Sponsor

Principal Investigator

Associate Investigator(s)

Location

Consent Agreement

Physical activity adherence, psychological health and

immunological outcomes in breast cancer survivors
PAPHIO study

2018.339

Victoria University

Dr Meron Pitcher

Ms Sara Jorgensen, Professor Vasso Apostolopoulos, Ms Anne
O’Connor, Professor Remco Polman, Emeritus Professor Lily

Stojanovska, Ms Supa Pudkasam
Western Health VIC

- Sunshine Hospital

- Footscray Hospital

I have read the Participant Information Sheet or someone has read it to me in a language that I

understand. [ understand the purposes, procedures and risks of the research described in the project. I

give permission for my doctors, other health professionals, hospitals or laboratories outside this

hospital to release information to Victoria University concerning my disease and treatment for the

purposes of this project. I understand that such information will remain confidential. I have had an

opportunity to ask questions and I am satisfied with the answers I have received. I freely agree to

participate in this research project as described and understand that I am free to withdraw at any time

during the study without affecting my future health care.

I understand that I will be given a signed copy of this document to keep.

Declaration by Participant — for participants who have read the information
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Name of Participant (please print)

Signature Date

Declaration - for participants unable to read the information and consent form

Witness to the informed consent process

Name (please print)

Signature Date

* Witness is not to be the investigator, a member of the study team or their delegate. In the event
that an interpreter is used, the interpreter may not act as a witness to the consent process.

Witness must be 18 years or older.

Declaration by Study Doctor/Senior Researcher’

I have given a verbal explanation of the research project, its procedures and risks and I believe that the

participant has understood that explanation.

Name of Study Doctor/

Senior Researcher’ (please

print)

Signature Date

A senior member of the research team must provide the explanation of, and information concerning,

the research project.

Note: All parties signing the consent section must date their own signature.
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Form for Withdrawal of Participation - Adult providing own consent

Title

Short Title
Project Number
Project Sponsor

Principal Investigator

Associate Investigator(s)

Location

Declaration by Participant

Physical activity adherence, psychological health and

immunological outcomes in breast cancer survivors
PAPHIO study

2018.339

Victoria University

Dr Meron Pitcher

Ms Sara Jorgensen, Professor Vasso Apostolopoulos, Ms Anne
O’Connor, Professor Remco Polman, Emeritus Professor Lily

Stojanovska, Ms Supa Pudkasam

Western Health VIC

- Sunshine Hospital

- Footscray Hospital

I wish to withdraw from participation in the above research project and understand that such

withdrawal will not affect my routine treatment, my relationship with those treating me or my

relationship with Western Health.

Signature

Name of Participant (please

Date

In the event that the participant’s decision to withdraw is communicated verbally, the Study

Doctor/Senior Researcher will need to provide a description of the circumstances below.

Declaration by Study Doctor/Senior Researcher’
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I have given a verbal explanation of the implications of withdrawal from the research project and I

believe that the participant has understood that explanation.

Name of Study Doctor/

Senior Researcher’ (please

print)

Signature Date

A senior member of the research team must provide the explanation of and information concerning

withdrawal from the research project.

Note: All parties signing the consent section must date their own signature.
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N 4

Western Health
VICTORIA UNIVERSITY

MELBOURNE AUSTRALIA

Breast cancer survivors are invited for a research study
Physical activity adherence, psychological health and immunological

outcomes (PAPHIO study) in breast cancer survivors

The study aims to find out the advantages of 12 weeks self-directed physical activity combined
with motivational interviewing on (i) mental health, (ii) quality of life (QoL) and (iii) immunity
in breast cancer survivors.

We would like to invite breast cancer survivors within 3 years of diagnosis and at least 6 months
after breast cancer treatments. You may be undergoing hormonal treatments and/or Herceptin

treatment.

What is involved in the study?
e 24 weeks total in the study project
e 24 week-self-directed physical activity program wearing a step count tracker
e Motivational interviewing (MI); 1 x face-to-face and 3 x by phone call, over 12 weeks
e 3 times answering of 4 questionnaires

e 3 times blood sampling

There will be 2 groups in the study, both groups wear the step count tracker (Fitbit alta HR).
"] One group will have immediate Motivational interviewing.

"I Other group will have delayed Motivational interviewing.

The project has been approved by the Melbourne Health Human Research Ethics Committee.

To find out more about this research, please contact;

Ms Supa Pudkasam Ms Sara Jorgensen

PhD candidate, Victoria University Western Health, Australia

Phone 0432400308 Phone: 0466449397

Email: Supa.pudkasam@live.vu.edu.au Email:Sara.Jorgensen@wh.org.au
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Date
Dear, breast cancer survivors

The PAPHIO study

We are a team of researchers at Western Health and Victoria University interested in the advantages of
physical activity or exercise on mental health, quality of life and body’s immune system in breast cancer
survivors. We would like to invite you to participate in our study.

This study aims to assess the short-term benefits of 24 weeks self-directed (your own decision and
management) physical activity combined with counselling for physical activity motivation) on mental
health, quality of life (QoL), and the body’s immune function in breast cancer survivors.

We would like to encourage you to participate in self-directed physical activity. We are inviting all
female breast cancer survivors who are within 3 years of disease diagnosis and at least 6 months after
breast surgery, chemotherapy or radiotherapy and over the age of 18. Women receiving hormone therapy
or Herceptin are eligible to apply.

If you take part in this study, you will participate in this study for 24 weeks. We will randomly allocate
you into either an immediate intervention group (group-1) or a delayed intervention group (group-2).

All participants will provide limited personal information about their treatment and will complete 4
questionnaires regarding quality of life and attitudes to exercise, plus have a blood test looking at the
body’s immune function and inflammatory markers. All of the participants will receive a step tracker
and be shown how to use this and record its’ data.

Half the participants will then meet face to face with a health coach to explore and plan their exercise
goals, and will receive 3 follow up short 10-15 minute phone calls form the coach to provide ongoing
support, tips and motivation. After 12 weeks they will continue to collect data from their step tracker
but will not have any coaching. The rest of the participants will record their activity for 12 weeks and
after that meet face to face with the health coach, have the same telephone contact and will continue to
record their activity. The initial questionnaires will be repeated at 12 weeks and at 24 weeks for both
groups, and blood tests will also be repeated at this time.

We look forward to speaking with you in greater details regarding the study.

Yours sincerely,
On behalf of the PAPHIO study team
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DASS 21

NAME Code (for researcher only) Date

Please read each statement and tick a number 0, 1, 2 or 3 which indicates how much the statement
applied to you over the past week. There are no right or wrong answers. Do not spend too much time

on any statement.
The rating scale is as follows:

0 Did not apply to me at all
1 Applied to me to some degree, or some of the time
2 Applied to me to a considerable degree or a good part of time

3 Applied to me very much or most of the time

Items Statement 0 1 2 3

1(s) I found it hard to wind down

2 (a) | I was aware of dryness of my mouth

3(d) |Icouldn’tseem to experience any positive feeling at all

4 (a) | I experienced breathing difficulty (e.g. excessively rapid
breathing, breathlessness in the absence of physical

exertion)

5(d) |1 found it difficult to work up the initiative to do things

6 (s) | Itended to over-react to situations

7 (a) | I experienced trembling (e.g. in the hands)

8 (s) | I felt that I was using a lot of nervous energy

9 (a) | I was worried about situations in which I might panic and

make a fool of myself

10 (d) | I felt that I had nothing to look forward to

11 (s) | I found myself getting agitated
12 (s) | I found it difficult to relax
13 (d) | I felt down-hearted and blue

14 (s) | I was intolerant of anything that kept me from getting on

with what [ was doing
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15 (a)

I felt I was close to panic

Items Statement

16 (d) | I was unable to become enthusiastic about anything

17 (d) | I felt I wasn’t worth much as a person

18 (s) | I felt that I was rather touchy

19 (a) | I was aware of the action of my heart in the absence of
physical exertion (e.g. sense of heart rate increase, heart
missing a beat)

20 (a) | I felt scared without any good reason

21 (d) | I felt that life was meaningless
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Moussa, M.T., Lovibond, P.F. & Laube, R. (2001). Psychometric properties of a Chinese
version of the short Depression Anxiety Stress Scales (DASS21). Report for New South

Wales Transcultural Mental Health Centre, Cumberland Hospital, Sydney.
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Vietnam DASS 21
( BANG PO LUONG MUC PO UU SAU, LO S@, CANG THANG TINH THAN )

Xin vui long doc tung cau va khoanh tron s0 0, 1, 2, hay 3 dé chi dinh xem cau nao thich hop
voi nhirng gi da xay ra cho minh trong tuan 18 vira qua. Khong c6 cau tra 16i ndo ding hay
sai. Khong nén mat qua nhiéu gio dé lya chon.

Cach phan loai nhu sau :

0 Diéunay hoan toan khong xay ra cho Toi

1 Xay ra cho t61 mdt phan nao, hay thinh thoang

2 Thuong xay ra cho Toi, hay nhi€u lan

3 Rat thuong xay ra, hay hau hét luc nao cling co

D | A S
1. T61i nhan thay khd ma nghingoi.......cccceeeeveeeeeeiiiiiiiie o123 | | ...
2. Toi thdy minh bi KO MIGNE........ocvoveveeeeiieeeeeeeeeeeeeeee e, 0123 | |7
3. Toi khong thiy c6 mot cam giac lac qUan NA0 CA.......ovoveveeeeveeeeeeeeenenn. 0123 |...
4. T6i1 bi kho6 tho (thd nhanh, khé thd ma khong do 1am viéc mét)................ 0123 | |7
5. T6i thidy kho ma bit tay vao 1am cONG VIEC......vovveveeveeeeeeeeeeeeeeeea. 0123 |...
6. Toi da phan tmg cach qua 16 khi co nhitng sy viéc X3y 1a......coeveveueennne... o123 | | |77
7. TaY t01 DITUN . ..oiiiiiiiiiiiieiieeee e e ee e e e e e e e e e e e e e e e e e nennnnes 0123 1| |...
8. Toi thay minh da ding qua nhiéuning lyc vao viéc lo lang ..................... 0123 | | |7
9. T6i lo minh dén nhitng noi ma tdi co thé bi hdt hoangva ty lam matmat.01 23 | |...
10. Toi thay tuong lai minh cha c6 gi 4 mong chd ¢ .......ocovvvvviiinnnnn. 0123 |77
11. TO1thAY DON CHOM ..o 0123 | | |...
12. T6i thdy Kho ma thtr @IAN ......o.ovovieieiieeeeiceceeeeeeeeeee e 0123
13. T6i thdy minh xudng tinh than VA budN AU .......o.ovevieiiiiieeeeeeeeeeen 0123 |..| |
14. T6i thy thiéu kién nhan voinhiing diéu can tré viée toi danglam ......... o123 | | |77
15. Toi thidy minh gan nhu bi hEt hOANg..........cvoveveeiieeeeeeeeeeeeeeeeeee. 0123 | |...
16. Toi khong thdy hang hai dé 1am bat clr chuyén gi............ocooovevevevevennnnn, 0123 |7
17. Toi thdy minh 12 ngudi KEm @id tri.........ooveeieieeieeeeeeeeeeeeeeeeeeeeeans 0123 |...
18. Toi thady minh 1At d& nhay CAM.......c.oveveeieieeeeeeeeeeeeeeeeeeeeeee e 0123
19. Toi théy im minh dap nhanh, dap hut nhip ma khong do lam viécmét... 01 23 | ||
20. TO1 CAM thAY SO VO CO .ot 0123 | |-
21. Tbi cam thiy cudc séng minh khong 6 y nghia.........ccocoovvveeiveennann. 0123 |...
Tong cong s diem
Tong cong sé diém sau khi nhin cho 2

This version was translated and reviewed by the Vietnamese Committee on Anxiety/Panic Attack in Sydney (April 2003).
Contact person: Tung Pham@wsahs.nsw.gov.au
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Filipino DASS 2 1 Name: Date:

Basahin ang mga talata at bilugan ang mga numero na nagpapahayag hg mga nararamdaman mo o
nangyayari sayo sa mga nakalipas na lingo. Walang tama o maling sagot. lwasang pagtuunan ng
maraming oras ang bawat talata.

Panuto:

0
1

Hindi nangyayari / nagaganap sa akin
Paminsanminsan nangyayari / nagaganap sa akin 2 Pangkaraniwang

nangyayri / nagaganap sa akin 3 Madalas na nangyayari / nagaganap sa akin.

1 Nahihirapan akongtumimo 0 1 2 3 2Batid ko ang panunuyo ng aking bibig0 1 2 3

3
4

10

15
16
17
18
19

20

Hindi ko man lang maranasan ang makaramdam ng mabuti o 1 2 3

Nakakaranas ako ng hirap na paghinga (hal. Sobrang bilis ng paghinga, 0 1 2 3kawalan
ng hininga kung hindi aapuhin ito)

Nahihirapan akong magkusanagumawa 0 1 2 3

Masyado akong nagiging intimidida sa mga situasyon o 1 2 37 Nakaranas ako
ng panginginig (hal. Sakamay) 0 1 2 3

Naramdaman ko na masyado akong gumagamit ng aking nevousenergy 0 1 2

Nangangamba ako sa mga situasyong kung saan maari akong matuliroat0 1 2 3
makagawa nang hindi matino

Nararamdaman ko na wala naman akong inaasahan0 1 2 3 11 Nakita ko na lang ang sarili
namasaya0O 1 2 312 Nahihirapan akong magrelaks/ mamahinga0 1 2 313
Naramadaman kong maging mapagkumbaba at matamlay.0 1 2 3 14 Hindi ko pinapansin
ang bagay na nakakahadlang sa aking ginagawa0O 1 2 3

Naramdaman kong muntik na akong matuliro o 1 2 3

Hindi ko nagagawang maging magilas / aktibo sa kahit anong bagay o 1 2 3
Naramdaman kong wala akongkwenta 0 1 2 3

Naramdaman kong sa halip ay nagiging mapangkupkop ako o 1 2 3

Batid ko ang galaw ng aking puso kahit hindi ako kumikilos (hal. Pagbilis ng o 1 2 3
pintig, pagkawala ng pintig ng puso)

Natatakot ako ng walang kadahilanan o 1 2 321 Naramdaman kong walang
kahuluganangbuhay 0 1 2 3

Dr. AnnalLiza H. Sta. Ana.
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DASS 21

Greek translation and Adaptation
George N. Lyrakos and Chrysa Arvaniti Ovoua: Huepounvia:

MapakaAw diaBdoTte kKGBe dAAwON Kal KUKAWOTE €évav aplBud 0 ..1 .2 A 3 TTou TTpoodiopilel TTOCO n
OAAWGCN 0ag avTITTPOCWTTEUCE KATA 1 OIAPKEIQ TS TTPONYoUuEVNS Bdouddac. Aev UTTAPXEI KOPia CwWOTAH
N AavBaopévn atravrnaorn. Mnv (odéweTe TTAPa TTOAU XpOVO o€ OTTOINdATTOTE OAAWON.

BaBuoAoyriote cUp@wva Ye TNV akOAoubn KAipaka:

0 Aev ioyvoe kaBo ov Yo péva

1 ‘loxue yia péva o€ évav opIohéVo BaBuod, A yia NIKPO XPOVIKO SIACTNUA.

2 'Toyve Yo péva oe €vav wwitepo Paduo, Ny peydio Ypovikod 14eTnua.
3 "Toyve ywoo péva mépa ToAd, 1| TIg TEPIGCOTEPES POPES.

1 Agv umopovoca vo peUnom ToV 0Vt LoV o 1 2 3
2 Eviofa 611710 6tOM pov fTav ENpo o 1 2 3
3 Aevumopotoa va Puocm Kavéve, BeTikd cuvaicOnua o 1 2 3
4 Avokolevopovv v’ avaoavo (mT.y., VITEPBOAKA YPT YO PN AVATVOT], KOWIIO TG o 1 2 3
OVAGOG OV YOPIG VO &Y KAVEL GOUATIKT TpOooTAdE )
5 Mov @avnke dVokoio va avardfo v Tpmtofovlia va kGve karow tpdypato. 0 1 2 3
6  Eiya v tdon vo avtidp® vepfoAKE 6TIC KOTUGTAGELS TOV OVTIUETOTILO o 1 2 3
7 AweBavOnka tpepovia (Ty ot xEpia) o 1 2 3
8  AoBavopovy cuyva veupikdTnTa o 1 2 3
9  Avnovyovoa yua Tig KOTOoTAoE 6TIG 0moieg Oa propovoa va navikopinboxker 0 1 2 3
VO QOV® 0VONTOG GTOVG AAAOVG
10 'Evioco 611 dev €iyo TimoTo Vo TPOGUEVD UE EVAIOPEPOV o 1 2 3
11 Bpnika tov 0vt6 Hov vo vidbel evoyinuévog o 1 2 3
12 Mov ftov dVoKOAO Va YoAUPDHC® o 1 2 3
13 "Eviofa pehoryyoAkog Ko amroyonTeLUEVOS o 1 2 3
14 Agv umopo0oo. vo aveyT® OTONTOTE UE KPOTOVOE amtd To Vo cuveyioom upeavtdé 0 1 2 3
OV €KVl
15 "Evioco ToAd KOVTE 6TOV TOVIKO o 1 2 3
16 Tiroto 6V umopovoe vo, He KAVEL VL VIDG® EVOOVGIAcHO o 1 2 3
17 "Evimco 611 dev 4&1la mold og dtopo o 1 2 3
18 'Evimco OTifpovv apketd uepébiotog o 1 2 3
19 AwBavopovy v kapdid Lo vo, ytomdel xopic va el Tponynei copatikn o 1 2 3
doknon (tayvmoipuio, appvduic)
20 'Eviooo @oPiopévog ympic vo vehpyel Adyoc o 1 2 3
21 ‘Eviwoa mwg n dwn d¢gv gixe vonua o 1 2 3
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Italian translation and Adaptation

DASS21 ome: e

Per favore legga ogni frase e cerchiun numero 0, 1, 2 o 3 che indichi quanto la frase le si addice
considerando gli ultimi giorni. Non ci sono risposte giuste o sbagliate. Non impieghi troppo tempo per
ogni frase.

L’indice dellascala é:

0 Non mi siaddice per niente

1 Si addice a me per alcuni aspetti, o a volte

2 Si addice a me per alcuni aspetti, o per buona parte delle volte
3 Si addice molto a me, o per la maggior parte delle volte

1 Ho trovato difficile calmarmi 0 2
2 Ero consapevole della secchezza della mia bocca 0 2
3 Nonriuscivo a provare per niente un sentimento positivo 0 2
4  Ho provato difficolta di respirazione (come: respiro eccessivamente rapido, 0 2
mancanza del respiro anche in assenza di sforzo fisico)
5 Ho trovato difficile farmi venire iniziative per fare qualcosa 0 2
6 Ho avuto latendenzaa reagire eccessivamente a certe situazioni 0 2
7 Mi é capitato di tremare (specie alle mani) 0 2
8 Sentivo che ero troppo nervoso 0 2
9 Misono preoccupato aproposito di certe situazioni nelle quali potevo andare 0 2
in panico o fare la figura dello stupido
10 Sentivo che non avevo voglia di fare niente 0 2
11 Misentivo agitato 0 2
12 Trovavo difficile rilassarmi 0 2
13 Misentivo abbattuto e malinconico 0 2
14  Erointollerante verso tutto quello che mi tratteneva da quello che stavo 0 2
facendo
15 Sentivo che ero vicino ad andare in panico 0 2
16  Non eroin grado di entusiasmarmi per niente 0 2
17  Misono sentitauna personadi poco valore 0 2
18 Sentivo di essere piuttosto permaloso 0 2
19 Ero consapevole dell’azione del mio cuore in assenza di sforzo fisico (come: 0 2
senso di aumento del ritmo cardiaco, cuore che manca un battito)
20 Mispaventavo senza alcuna ragione 0 2
21  Sentivo che la vita era senza significato 0 2

W W W wWw w W W W wWw w W W W w

W W W W w

w
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DASS-21 Scoring Instructions

The DASS-21 should not be used to replace a face to face clinical interview. If you are experiencing
significant emotional difficulties you should contact your GP for a referral to a qualified professional.
Depression, Anxiety and Stress Scale - 21 Items (DASS-21)

The Depression, Anxiety and Stress Scale - 21 Items (DASS-21) is a set of three self-report scales
designed to measure the emotional states of depression, anxiety and stress.

Each of the three DASS-21 scales contains 7 items, divided into subscales with similar content. The
depression scale assesses dysphoria, hopelessness, devaluation of life, self-deprecation, lack of interest
/ involvement, anhedonia and inertia. The anxiety scale assesses autonomic arousal, skeletal muscle
effects, situational anxiety, and subjective experience of anxious affect. The stress scale is sensitive to
levels of chronic non-specific arousal. It assesses difficulty relaxing, nervous arousal, and being easily
upset / agitated, irritable / over-reactive and impatient. Scores for depression, anxiety and stress are
calculated by summing the scores for the relevant items.

The DASS-21 is based on a dimensional rather than a categorical conception of psychological
disorder. The assumption on which the DASS-21 development was based (and which was confirmed
by the research data) is that the differences between the depression, anxiety and the stress experienced
by normal subjects and clinical populations are essentially differences of degree. The DASS-21
therefore has no direct implications for the allocation of patients to discrete diagnostic categories
postulated in classificatory systems such as the DSM and ICD.

Recommended cut-off scores for conventional severity labels (normal, moderate, severe) are as
follows:

NB Scores on the DASS-21 will need to be multiplied by 2 to calculate the final score.

Depression Anxiety Stress
Normal 0-9 0-7 0-14
Mild 10-13 8-9 15-18
Moderate 14-20 10-14 19-25
Severe 21-27 15-19 26-33
Extremely Severe 28+ 20+ 34+

Lovibond, S.H. & Lovibond, P.F. (1995). Manual for the Depression Anxiety & Stress Scales. (2nd
Ed.)Sydney: Psychology Foundation.
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EXERCISE BARRIER AND TASK SELF-EFFICACY

NAME CODE (for researcher only)

Date of data collection

This questionnaire asks you about how much your confidence is for doing exercise in each of the
following situations. Using the scale from 0-100%, indicate your confidence level (‘exercise’ is
planned physical activity undertaken for health benefits, e.g. jogging, planned walks, weight lifting).
Even if you have not been exercising now, please read and answer to each question by marking one

number for each situation

Notatall | Slightly Moderate Very Extremely
0% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%

Level of confidence

Barrier self-efficacy

When I lack

discipline to exercise

When [ am

nauseated

When exercise is not

a priority

When the weather is
bad

When [ am tired

When I am not
interested in

exercising

When [ lack time

When I do not enjoy

exercising
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When I do not have
someone to

encourage

me to exercise

Task self-efficacy

I can walk briskly

for 20 min without

stopping

I can run or jog for

10 min without

stopping

I can climb three
flights of stairs
without stopping

I can exercise for 20
min at a level hard

enough to

cause a large
increase in heart rate

and breathing

Rogers, L.Q., et al., Exercise barrier and task self-efficacy in breast cancer patients during treatment.

Supportive care in cancer, 2006. 14(1): p. 84-90.
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EXERCISE REGULATIONS QUESTIONNAIRE (BREQ-2)

Name Code (for researcher only)

Date of data collection

WHAT ARE YOUR REASONS IN EXERCISE ADHERENCE?

This questionnaire is used for asking you about your reasons to do or not do physical activity or
exercise. This simply ask how you are feeling about exercise. Using the scale below, please mark to
the score each of the following items that is true for you. Please note that there are no right or wrong

answers. Your answers will be held in confidence and only used for our research purposes.

Not true Sometimes  Very true
for me true for me for me
1  Iexercise because other people say I 0 1 2 3 4
should
2 I feel guilty when I don’t exercise 0 1 2 3 4
3 Ivalue the benefits of exercise 0 1 2 3 4
4 I exercise because it’s fun 0 1 2 3 4
5 Idon’t see why I should have to exercise 0 1 2 3 4
6  Itake part in exercise because my 0 1 2 3 4
friends/family/partner say I should
7 1 feel ashamed when I miss an 0 1 2 3 4

exercise session
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8

9

10

11

12

13

14

15

16

17

18

19

It’s important to me to exercise regularly

I can’t see why I should bother exercising

I enjoy my exercise sessions

I exercise because others will not be pleased

with me if [ don’t

I don’t see the point in exercising

I feel like a failure when I haven’t

exercised in a while

I think it is important to make the effort to

exercise regularly

I find exercise a pleasurable activity

I feel under pressure from my friends/family to

exercise

I get restless if I don’t exercise regularly

I get pleasure and satisfaction from

participating in exercise

I think exercising is a waste of time
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QUESTIONARIO SULLE MOTIVAZIONI NELL’ESERICIZIO  Italiano
FISICO (BREQ-2)

PERCHE’ TI DEDICHI ALL’ESERCIZIO FISICO?

Siamo interessati a capire le ragioni delle persone che decidono di pratica e non praticare esercizio
fisico. Usando la scala sotto riportata, le chiediamo di indicare quanto ¢ vera ogni affermazione per lei.
Le ricordiamo che non ci sono risposte giusto o sbagliate ¢ domande ingannevoli. Vogliamo
semplicemente conoscere come lei personalmente vive I’esercizio fisico. Le sue risposte saranno
mantenute riservate e usate solo per scopi di ricerca.

LA SUA MOTIVAZIONE A PRATICARE ESERCIZIO FISICO

Per niente vero
per me
Talvolta vero
per me
Molto vero

o
-
N
w
IS

1. | Faccio esercizio fisico perché altre persone dicono che dovrei farlo

2. | Mi sento in colpa quando non faccio esercizio fisico 0 1 2 3 4
3. | Apprezzo i benefici dell’esercizio fisico 0 1 2 3 4
4. | Faccio esercizio fisico perché & divertente 0 1 2 3 4
5. | Non vedo perché dovrei fare esercizio fisico 0 1 2 3 4

Faccio esercizio fisico perché i miai amici/famiglia/partner mi

6. dicono che dovrei farlo 0 ! 2 3 4
7. | Misento in imbarazzo quando perdo un allenamento 0 1 2 3 4
8. | E’ importante per me fare esercizio fisico regolarmente 0 1 2 3 4
9. | Non vedo perché dovrei preoccuparmi di fare esercizio fisico 0 1 2 3 4
10. | Mi piacciono i miei allenamenti 0 1 2 3 4

11 Faccio esercizio fisico perché gli altri non saranno contenti di me
" | se non lo faccio

12. | Non vedo la ragione di fare esercizio fisico 0 1 2 3 4

13. | Mi sento incapace quando non faccio esercizio fisico da un po 0 1 2 3 4

Penso che sia importante fare lo sforzo di praticare esercizio fisico

14. 0 1 2 3 4
regolarmente

15. | Trovo I'esercizio fisico un’attivita piacevole 0 1 2 3 4

16. | Mi sento “pressato” dagli amici/familiari a praticare esercizio fisico 0 1 2 3 4

17. | Divento inquieto se non faccio esercizio fisico regolarmente 0 1 2 3 4

18. | Traggo piacere e soddisfazione dal fare esercizio fisico 0 1 2 3 4

19. | Penso che l'esercizio fisico sia una perdita di tempo 0 1 2 3 4

© BREQ-2 (Markland & Tobin, 2004)
Translation by Prof. Luca Pietrantoni and Isaac Ruiz Alfaro (2011)
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EXERCISE REGULATIONS QUESTIONNAIRE (BREQ-2 norsk) Norwegian

Alder ar Kjonn: Mann Kvinne (sett ring rundt)

HVA ER GRUNNEN TIL AT DU TRENER?

Vi er interesserte i 4 finne ut underliggende grunner for hvorfor personer er
delaktige eller ikke i fysisk aktivitet og trening. Ved & bruke skalaen under,
vennligst marker i hvilken grad pastandene stemmer for deg. Vennligst legg
merke til at det ikke finnes noen rette eller gale svar, og det er heller ingen
luresporsmal. Vi ensker kun & vite dine personlige folelser rundt trening. Dine
svar vil bli holdt konfidensielt og kun brukt i forbindelse med var undersekelse.

Ikke sant Delvis sant Veldig sant

for meg for meg for meg

1.  Jegtrenger fordi andre sier jeg skal 0 1 2 3 4

2. Jeg far darlig samvittighet nér jeg ikke 0 1 2 3 4
trener

3. Jeg verdsetter fordelene av trening 0 1 2 3 4

4.  Jeg trener fordi det er goy 0 1 2 3 4

5. Jeg skjonner ikke hvorfor jeg skulle 0 1 2 3 4
matte trene

6.  Jegdeltar i trening fordi 0 1 2 3 4
venner/familie/partner mener jeg bor

7. Jeg skammer meg nar jeg gar glipp av en 0 1 2 3 4
treningsokt

8. Det er viktig for meg 4 trene regelmessig 0 1 2 3 4

9.  Jeg skjenner ikke hvorfor jeg skal bry meg 0 1 2 3 4
om 4 trene

10. Jeg liker treningsektene mine 0 1 2 3 4

11. Jeg trener fordi andre ikke vil vare 0 1 2 3 4
forneyd med meg om jeg ikke gjor det

12. Jeg ser ikke noe poeng i & trene 0 1 2 3 4
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13.

14.

15.

16.

17.

18.

19.

Jeg foler meg mislykket om jeg ikke har
fétt trent pa en stund

Jeg mener det er viktig & gjere en innsats
for a trene regelmessig

Trening er for meg lystbetont

Jeg foler press fra familie/venner om &
trene

Jeg blir rastles om jeg ikke trener
regelmessig

Jeg fér glede og tilfredstillelse av a delta i
trening

Jeg mener trening er bortkastet tid

David Markland PhD, C.Psychol
School of Sport, Health & Exercise Sciences
University of Wales, Bangor

d.a.markland@bangor.ac.uk
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EXERCISE REGULATIONS QUESTIONNAIRE (BREQ-2)

Age: years Sex: male  female (please circle)

WHY DO YOU ENGAGE IN EXERCISE?

We are interested in the reasons underlying peoples’ decisions to engage, or not
engage in physical exercise. Using the scale below, please indicate to what ex-
tent each of the following items is true for you. Please note that there are no
right or wrong answers and no trick questions. We simply want to know how
you personally feel about exercise. Your responses will be held in confidence
and only used for our research purposes.

Not true Sometimes Very true
for me true for me for me
1 T exercise because other people 0 1 2 3 4
say | should
2 I feel guilty when I don’t exercise 0 1 2 3 4
3 I value the benefits of exercise 0 1 2 3 4
4 1 exercise because it’s fun 0 1 2 3 4
5 [Idon’t see why I should have to exercise 0 1 2 3 4
6 I take part in exercise because my 0 1 2 3 4
friends/family/partner say I should
7 1 feel ashamed when I miss an 0 1 2 3 4
exercise session
8 It’s important to me to exercise regularly 0 1 2 3 4
9 TIcan’t see why I should bother exercising 0 1 2 3 4
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10 I enjoy my exercise sessions

11 I exercise because others will not be
pleased with me if I don’t

12 I don’t see the point in exercising

13 1 feel like a failure when I haven’t
exercised in a while

14 1 think it is important to make the effort to

exercise regularly

15 1 find exercise a pleasurable activity

Not true
for me

0

0

16 1 feel under pressure from my friends/family 0

to exercise
17 1 get restless if I don’t exercise regularly

18 I get pleasure and satisfaction from
participating in exercise

19 I think exercising is a waste of time

Sometimes Very true

true for me

2

Thank you for taking part in our research

David Markland PhD, C.Psychol

School of Sport, Health & Exercie Sciences
University of Wales, Bangor

E-mail: d.a.markland@bangor.ac.uk

April 2000
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BREQ-2 — Versao Portuguesa
(Palmeira, A., Teixeira, P. Silva, M. & Markland, D., 2007)

Estamos interessados nas razdes fundamentais das pessoas na decisao de se envolverem
ou ndo envolverem no exercicio fisico. Usando a escala abaixo, por favor indique qual o
nivel mais verdadeiro para si. Relembramos que nao ha respostas certas ou erradas nem
perguntas traicoeiras. Queremos apenas saber como ¢ que se sente em relacdo ao
exercicio.

Porque é que faz exercicio?

Nao ¢ verdade Algumas vezes ¢ Muitas vezes ¢
para mim verdade para verdade para
mim mim
0 1 2 3 4
1. Faco exercicio porque outras pessoas dizem que devo fazer ..........ccoeeveveeeiieneennen. 0
2. Sinto-me culpado/a quando nao fago €XErCICIO......ueevuireeriiereiieeeiie et 0
3. Dou valor aos beneficios/vantagens do €XerciCio........ccevveeruierieenieeeiieenieeriresieenneeenns 0
4. Fago exercicio porque € divertido .........ccoeeeririiiriinieniiniereeceeseee e 0
5. Nao vejo porque € que tenho de fazer eXerciCiO......cuveruiieriieeriie e 0
6. Participo no exercicio porque os meus amigos/familia dizem que devo fazer............. 0
7. Sinto-me envergonhado/a quando falto a uma sessdo de exercicio.........c.oeeververueenenn 0
8. E importante para mim fazer exercicio regularmente ................ccooweeeeeeeeueeeeeeereeenne. 0
9. Nao percebo porque ¢ que tenho de fazer eXercicio.......ccoeviercieerieniieenieeieeieeieeies 0
10. Gosto das minhas sess0s de EXETCICIO. . ....ieruieriieriieeiieriie ettt 0
11. Fago exercicio porque os outros vao ficar insatisfeitos comigo se ndo fizer ............... 0
12. Nao percebo 0 objectivo de fazer eXerciCio......couiriieriierieeriienieeieeeie et 0
13. Sinto-me fracassado/a quando nao faco exercicio durante algum tempo..................... 0
14. Penso que ¢ importante fazer um esfor¢o por fazer exercicio regularmente................ 0
15. Acho o exercicio uma actividade agradavel............cooceeviiiiiiniiieiiiiecee e, 0
16. Sinto-me pressionado/a pela minha familia e amigos para fazer exercicio.................. 0
17. Sinto-me ansioso/a se ndo fizer exercicio regularmente ............cccceeecveereeeiieeneeeneennen. 0
18. Fico bem disposto e satisfeito por praticar €XerciCio ..........cceeveeeveeneeriieeneeeieeneennnenn 0
19. Penso que o exercicio € uma perda de temMpPO.........cccveeeeiieeriieeciie e 0
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Escala de regulacion de la conducta en el ejercicio fisico (BREQ-2) Markland y Tobin (2004). Spanish

10
11
12
13

14

15

16

17

18

19

Yo hago ejercicio...

Porque los demas me dicen que debo
hacerlo

Porque me siento culpable cuando no
practico

Porque valoro los beneficios que tiene el
ejercicio fisico

Porque creo que el ejercicio es divertido
No veo por qué tengo que hacer ejercicio

Porque mis amigos/familia/pareja me dicen
que debo hacerlo

Porque no me siento bien conmigo mismo si
falto a la sesién

Porque para mi es importante hacer ejercicio
regularmente

No veo por qué debo molestarme en hacer
ejercicio

Porque disfruto con las sesiones practicas
Para complacer a otras personas

No veo el sentido de hacer ejercicio

Porque siento que he fallado cuando no he
realizado un rato de ejercicio

Porque pienso que es importante hacer el
esfuerzo de ejercitarse regularmente
Porque encuentro el ejercicio una actividad
agradable

Porque me siento bajo la presién de mis
amigos/familia para realizar ejercicio
Porque me pongo nervioso si no hago
ejercicio regularmente

Porque me resulta placentero y satisfactorio
el hacer ejercicio

Pienso que hacer ejercicio es una pérdida de
tiempo

Regulacion intrinseca: 4, 10, 15, 18
Regulacién identificada: 3, 8, 14, 17
Regulacién introyectada: 2, 7, 13,
Regulacién externa: 1, 6, 11, 16
Desmotivacién: 5, 9, 12, 19

Moreno, J. A., Cervell, E. M., y Martinez, A. (2007). Measuring self-determination motivation in a physical
fitness setting: validation of the Behavioral Regulation in Exercise Questionnaire-2 (BREQ-2) in a
Spanish sample. The Journal of Sport Medicine and Physical Fitness, 47(3), 366-378.
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AR ST AR Traditional Chinese
FHS %

MR Bt i (GEREEE)

BT B FEBE ?

ES)N Ek?iﬁ;ﬁiﬁé%ﬁiX’“%L@JL#% % HFERSHMEETRE AR - 5 NHESR  FESE
—EBEE - B EIE S IR - ARG ATEEEE - NILEEREAET A 5 J@xﬁ Bealrt
RELTAE ° ﬁfﬁ/\mﬁﬁm’]ﬁ?ﬁﬁw BN ESHENEE - A SN ERGHIRE - HEGEME
HFge HEY L

e A SR

e =27 SE5
1 | TEgEH > SR BRI BIRIEZES) 0 1 2 3 4
2 | TRAHEBII A TR 0 1 2 3 4
3 | IREHEE R LSE 0 1 2 3 4
4 | FEENEN BEEHE AR 0 1 2 3 4
5 | TRARE AT IEZ ZES) 0 1 2 3 4
. ZEE > ERBROIAL /RN / 0 . , 5 .

BNk ER T EE)

7 | BREVE T —OES) > FEEEIZER 0 1 2 3 4
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8 | IS M EE 2 REZN 0

9 | REFEAR R R EEED) 0

10 | FedEH ZE IS 0

1 BB R R EE) - FIAE 0
JRREAN v B

12 | B EE A (BN 0

13 ERIpRHEDED) - EREECBE 0
N IGOPN

14 | Tl Ry 35 ) e R R B R (R EE Y 0

15 | FAR B (E T im S BR SE 0

16 HRZ B2 B A 8z NYBET T - (e (s 0
A IEE)

17 | FARA R B S RE A 0

18 | kfe S BLEE) T - SIS HREENN 2 0

19 | Fead Ry S REIF M Ry 0
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FACT-B (Version 4)

Name Code (for researcher only)

Date of data collection

Below is a list of statements that other people with your illness have said are important.
Please circle or mark one number per line to indicate your response as it applies to the

past 7 days.

Not  Alittle Some- Quite Very

S at all bit what a bit much
PHYSICAL WELL-BEING
GP1 Thave alack of €nergy .......ccccoiviiiiiiiiiiiccec 0 1 2 3 4
G2 Thave NAUSEA ...c.eovveeieieciicie e 0 1 2 3 4
GP3 Because of my physical condition. I have trouble
meeting the needs of my family ...........c.cccooeiiiiiiiiin, 0 1 2 3 4
G4 Thave PAIIl .....oooviiiiececeeeee e 0 | 2 3 4
GPs I am bothered by side effects of treatment ........................ 0 1 2 3 4
G2 TRl Il oo 0 1 2 3 4
G2 I am forced to spend time inbed ...........c.ocoeviiiiieieen. 0 1 2 3 4
SOCIAL/FAMILY WELIL-BEING Not  Alittle Some- Quite Very
at all bit what abit much
Gsl I feel close to my friends .........ccocoveieeieeieiecececeee 0 1 2 3 4
GS2 I get emotional support from my family ..............ccoeeenenne. 0 1 2 3 4
Gs3 I get support from my friends............ccoooveiieieiiicieece 0 1 2 3 4
Gs4 My family has accepted my 1llness ...........cceeveeveeeiieniennnn. 0 1 2 3 4
Gss I am satisfied with family communication about my
HIIIESS e 0 1 2 3 4
Gs6 I feel close to my partner (or the person who is my main
SUPPOTT) ©eeeeiiieeiee et e e e ee e e e eneee s 0 1 2 3 4
Q Regardless of your current level of sexual activity, please
answer the following question. If you prefer not to answer if,
please mark this box |:| and go to the next section.

288



FACT-B (Version 4)

\i I am satisfied with my sex life ........cccoooveiiiiciccc 0 1 2 3 4

EMOILIONAL WELL-BEING Not  Alittle Some- Quite Very

atall bit what abit much
GEL | Tl SA .oovvece e 0 1 2 3 4
& | Tam satistfied with how I am coping with my illness......... 0 1 2 3 4
GE3 I am losing hope in the fight against my illness................. 0 1 2 3 4
G4 [ THREI NEIVOUS ..o 0 1 2 3 4
G5 | TWorry about dyINg ......ocovevevvecereiereeeieeeeeeeee e 0 1 2 3 4
@5 | Tworry that my condition will get Worse .........ccccovevevveneeen. 0 1 2 3 4

FUNCTIONAL WELL-BEING Not  Alittle Some- Quite Very

atall bit what abit much
GEl I am able to work (include work at home) ...........cccoee... 0 1 2 3 4
& | My work (include work at home) is fulfilling.................... 0 1 2 3 4
& | Tamable to enjoy life........coovviiiiiiecece 0 | 2 3 4
6 | Thave accepted my 11In€sS.........ccoeveveveiviieccieeeeeec 0 1 2 3 4
&5 | Tam sleeping Well .......oooovviioiecece e 0 1 2 3 4
&6 | T am enjoying the things I usually do for fun ..................... 0 1 2 3 4
& | Tam content with the quality of my life right now............. 0 1 2 3 4
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Bl

B3

BS

B7

B9

ADDITIONAL CONCERNS

I have been short of breath ..........cccccovoveeiicciiiccce
I am self-conscious about the way I dress...........cccccuee....
One or both of my arms are swollen or tender...................
I feel sexually attractive ...........cccceveveevevecreieceeceeeeee,
I am bothered by hair 108S .........ccccooovvviiiicceeee

I worry that other members of my family might
someday get the same illness Thave .............cccooeeveveiennne.

I worry about the effect of stress on my illness .................
I am bothered by a change in weight ..................cccccoo.e..
I am able to feel like a woman ............ccccooevvevercreirnnennn.

I have certain parts of my body where I experience pain...
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much



FACT- B (Version 4) Vietnam

Sau day 1a nhiing diéu ma ngudi dong bénh véi quy vi cho 13 quan trong. Xin khoanh tron hoic
danh dau mgt con so cho moi hang dé cho biét ciau tra 1oi nao ap dung cho quy vi trong 7 ngay

Hoan
toan
khong

Hoan
toan
khéng

qua.
TINH TRANG SUC KHOE

aPl T6i thiéu nAng TUgNE SONG ........vvveveeeeeeeeeeeeeeeeeen

@2 | T1 bi DUON NON. oot

a3 Vi tinh trang than thé cia t6i, t6i kho dap ing cac nhu
cau trong gia dinh t01 .......cceeverriieiieniiieeeee

G TO1 bi AU NUC.......coiieiiiiieeeee e

GPs Céc phan rng phu cuia viéc diéu trj 1am t6i bi kho chju. ...

T6i cAm thAY DENN ...

GP7 T6i bt budc phai ndm nghi trén giuong .........ccccveeeeeen.n.
TINH TRANG GIAO TIEP VOI GIA
DINH/XA HOI

Gsi T6i cam thay gan gili voi ban be..........c.eeeveeveeeeerereeeeen.

G2 T6i duoc gia dinh nang d& tinh than...............occocoovev....

Gs3 To61 dugc ban be trg GIUP ..occvvveeviecieecieeeeeee e

Gs Gia dinh t6i chap nhan bénh cta toi .......c.oooveveeveeeennne.

Gss T6i hai 10ng véi nhitng giao tiép trong gia dinh vé bénh
CUA EO1.uureeeeiieeeeiieeeeieeeeiee e et e e e steeeeetraeeensneessnnneesenseeens

Gs6 T6i cam thiy gan gili voi ban doi cua toi (hay ngudi
gitp dO chinh clla t01) ...covvveeeiieeiiecieecie e

Qi Bdt ké mire d hoat dong tinh duc hién nay cua quy vi nhw thé
nao, xin hay cu tra loi cau hoi sau dday. Neéu quy vi khong muon
tra loi, xin hdy danh dau vao 6 nay |f| roi chuyén tiép sang
phan sau.

o Toi vira ¥ v6i cude song tinh duc ciia ti.......evvereverereenn.
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Doi
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Doi
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Khi
nhieéu

Kha
nhiéu

Rat
nhiéu

Rat
nhiéu
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FACT- B (Version 4)

Xin khoanh tron hodc danh dau mét con s6 cho mdi hang dé cho biét ciu tra 1oi nao ap dung
cho quy vi trong 7 ngay qua.

TINH TRANG TINH THAN
GE1 TOi CAM thAy DUON ...
GE2 T6i hai long voi cach ma t61 dang thich nghi véi bénh
CUA MINNL.c.eiiiiie e
GE3 To6i mat dan hy vong trong viéc chéng choi lai bénh ciia
BOT ettt
T6i cAm thay hOi hOP ....v.vveeeeeeeeeeeeeeeeeeeeeee e,
GES T6i 10 14ng V& Cai Chét.......ovoveceeeeeeeeeeeeeeeeeee e,
GEG T6i lo lang rang tinh trang cua toi s& tram trong thém ......
TINH TRANG CHUC NANG
ar1 T6i ¢6 kha nang 1am viéc (ké ca viéc 0 nha) .....................
G2 Cong viéc cua toi (ké ca viéc ¢ nha) dem lai su hai long
VUL thICh e,
GF3 TOi €O the VUL SONG ....eovoveveveeeeeeeeeeeee e
G4 T6i dd chip nhan bénh ctia minh ..........cooovveveveeeeeeeeene,
GFs TOi NH NZON GIAC ...e.vvoeeeeeeeeeeeeeeeeee e
Hién tai t6i vui thich nhimg gi t6i thuong lam dé giai tri..
GF7 T6i hai long voi chét luong cude séng hién tai cua toi......

Vietnamese
Copyright 1987, 1997
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FACT- B (Version 4)

Xin khoanh tron hodc danh dau mot con s6 cho mdi hang dé cho biét cau tra 1oi nao ap dung
cho quy vi trong 7 ngay qua.

NHUNG MOI QUAN TAM KHAC Hoan Chit Poi  Kha  Rat
toan it chut nhieu nhieu
khéng
B T6i hay bi thd dOC ..., 0 1 2 3 4
B2 T6i hay dé y va cha trong vé cach dn méc ca toi............. 0 1 2 3 4
B3 Mot hoac ca hai canh tay cua t6i bi sung hodc dau ........... 0 1 2 3 4
B4 T6i cam thay t6i van con hap dan...........cocovevveveeveeean., 0 1 2 3 4
Bs T6i thay kho chiu vi bi rung toC.......veveeeeeeeeeeeeeeereeeenene. 0 1 2 3 4
B6 Téi lo lang 1a nhitng ngudi khac trong gia dinh t6i ciing
s€ bi bénh nhu t61 mot ngay nao dd......cccvvevvveviieeiienen, 0 1 2 3 4
B7 T6i lo tAm trang cang thang c6 anh hudng dén bénh
NN CUA tOT c.veenvieeieiieieeee e 0 1 2 3 4
B8 T6i thay kho chiu vi can lugng thay d6i..............ccoveee.... 0 1 2 3 4
B9 Tbi ¢6 thé cam thay minh 1a mot phu ndt.............cooeveenee.e. 0 1 2 3 4
P2 T6i cam thay dau & mot s6 noi trén co thé ..o, 0 1 2 3 4
293
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FACT-B (Version 4.0) Arabic

Adle i Bl puda dliad e agd danill dage Ll clile iy (alasl S5l @l jlally A0 220
LAY daad) ALY B dlilla o el Gkl sde Gl e JS B aalg a8 o

S WE Ll S o dgilamal) 3o las)

EEN as Py ra s

4 3 2 1 0 e oasly sl | om
4 3 2 1 0 e (A pebaa)) OLiadly il | om

Aali 84 pa gdl — Al Al ca | o

4 3 2 1 0 et ol Slalgal

4 3 2 1 0 ettt Al el | an
4 3 2 1 0 e, ol Al JEY) e Gually jedl | om
4 3 2 1 0 oo (U2 ) Qe ol el | o
4 3 2 1 0 e Al A O Jaac bl | e

LES LR Lles dle e ol Al g s laiay) 3olisl)

laa AL Y

4 3 2 1 0 e Bl ey Bl il | o
4 3 2 1 0 oo Sl Cabalaty Jlaal | o0
4 3 2 | 0 oo, Bl (e acall JS 2l | om
4 3 2 1 0 e dnaall Al el il sl | o

a ol Lo daalai Al A8l e (al | o

oad il ) g/ el e el el | o

4 3 2 1 0 e, (il peall J Jiay (53l
B S Y 1Y) sl 138 0 qual dlliad e s pdad) il e QB Gk | ¢
tAl Jlpead) A JE o8 [ gasal) 138 B ddle g dliad (e LlaY)

4 3 2 ] 0 oo, Lpwiall Jlba e paly Ul | o
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FACT-B (Version 4.0)

AL B il o elilaf 5Ll sta ol e U8 B sl g by Lo Aadle i 5 il ga elliab e
LAY dad)

(DY

laa

| s

laa

Arabic (Universal)
Copyright 1987-1998

WS st e o o diblal) 5olic!)
A DUy =
3 2 1 0 ettt ooall mal | e
3 2 1 0 e, dnall Al s e pal Ul | o
3 2 1 0 e a Sieslia 8 JoY) sl | e
3 2 1 0 e, Luanlly jedl | om
3 2 ] 0 et Cigall pe 3B L | o
3 2 1 0 errrreeeeeeeee e e e e P [ENP g U BN R
WE Lleg G Sl oul p— P BT
AL ey cac
3 2 1 0 .(dal 8 deadl clld 8 L) Jandl o aE L1 | om
3 2 1 0 e s (Ao B e @lld i) e | o2
3 2 1 0 e, slall plicin) e E Gl | om
3 2 1 (0 T (o po alydh aal | ar
3 2 1 0 e las sl | s
3 2 1 0 oo 4 il Ly o il A1) LY piaiad | o
3 2 1 0 oo OV (s Aaph Ge ol Wl | o
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L

Lo

Sl Ao ol
AL DY)
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

FACT-B (Version 4.0)

AL B il o elilaf 5Ll sta ol e U8 B sl g by Lo Aadle i 5 il ga elliab e
LAY dad)

48l clalaiaf

.
............................. e Qs o pdl |
,,,,,, Al Gl gl LadS S el dasl | g
......................... Lain Alda/laa il e B4
.................................. Gord bgu Jlay | g
O3 AT A a1 Clay of Jlaial (e GBI il | g
......... s A gl iy s L gy Sl (10
........... an e sl A e L edl | w
............................... OOl (B ol Jae | m
...................... 8 yal b il Jes B Ul |
....... Al L el evn e Rima el al lin | 4
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FACT-B (Version 4) Greek

Oa Bpeite TTAPAKATW £vav KATAAOYO ATTO TTPOTACEIG TTOU AAAOI, PE TNV idla vOoo OTTwG EOEIC,
Bewpouv onuavTikES. MapakaAoUpe BAATE o€ KUKAO | onNUEIWOTE évav apiBud ava
YPOMHN YIO VO UTTODEISETE TNV ATTAVTNOT) OGS OCOV aPOopd TIG TEAEUTAIEG 7 NUEPEG.

NMPOZQOMNIKH ®YZIKH KATAXTAZH kKaBoAlou Aiyo kdTwg TOAU Tdpa

TTOAU
GP1 MOU AEITTEI CVTAVIO ... 0 1 2 3 4
GP2 EXU VOUTIO Lo 0 1 2 3 4

GP3 E€aitiag TNG QUOIKNAG pou KaTdoTaong, EXw
TTPOBANUA OTO VO AVTATTOKPIOW OTIG AVAYKES TNG

(011 2C0)Y£ A2 (o (¥ [ ] I 0 1 2 3 4
GPa EXU TTOVOUG. ... 0 1 2 3 4
GP5 EvoxAoupail a1rd TIG TTOpEVEPYEIEG TNG BepaTTeiag

HOU ettt ettt e e ettt e e e e e et e e e eeen) 0 1 2 3 4
cPe NIWOW APPUWOTOG N 0 1 2 3 4
GP7 Avaykalopal va JEVW OTO KPERBATI ..eeveeeeeiiiiiiiiiinnn 0 1 2 3 4

KOINQNIKH/OIKOITENEIAKH kaBolou Aiyo kdmwg TOAU  Trdpa

KATAZTAZH oAU
ast NIWBwW KOVTA OTOUG PIAOUG HOU ..o 0 1 2 3 4
Gs2 H oIKoy£veld pou PoU TTPOCPEPEI CUVAICONUATIK

(o10]W) 1 (o (oo (o (o (o o I SRRRRRRRP 0 1 2 3
Gs3 YTtrootnpifopadl atrd TOUG QIAOUG HOU .....cceeeeeeeeeeeea 0 1 2 3
Gs4 H oikoyéveld pou €xel atrodexBei TV aoBéveld pou... 0 1 2 3 4

Gs5 Eipar ikavoTroinuévog/n Pe Tnv €MKOIVWVIa TTOU
EXW ME TNV OIKOYEVEIQ HOU OO0V apopd TNV

OOOEVEIR HOU. ..cevvvinieieeiiiiiie e e 0 1 2 3 4
ase AlcBdavopual kovta aTov/aTn oUVTPOQYO Pou () oTOo

ATOMO TTOU KUPIWG HOU CUUTTOPAOCTEKETAI) ... 0 1 2 3 4
at Aveéaprnra armro 10 ETITEGO TNS ONUEPIVHS 0ag 0E0UAAIKNC

0paoTnPIOTNTACS, TTAPAKAAOULE ATTAVTNOTE OTNV aKOAoubn
epwrnon. Eav mporiudre va unv v arraviioeTe, ONUEIWOTE LIE
X TO KOUTAKI auTO L] KQl CUVEXIOTE OTNV ETTOUEVN EVOTNTA.

Gs7 Eipar ikavotroinuévog/n pe t1n 0€€oUaAIkr pou wn ... 0 1 2 3 4
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FACT-B (Version 4)

MapakaAoUpe BAATE 0€ KUKAO | ONUEIWOTE Evav apIBUO avd ypauun VIO VO UTTOOEISETE
TNV ATTAVTNOT) 00G 600V aPopd TIG TEAEUTAIEG 7 NUEPEG.

2YNAIZOHMATIKH KATAXTAZH

AIGOAVOUAT BAIPN ..o

QVTIMETWTTICW TNV OOBEVEIN HOU ...

Xavw TIG EATTIOEG HOU OTN PAXN ME TNV acBéveld

AICOAVOUAI VEUPIKOTNTA ...
AVNOUXW OTI BA TTEBAVW ...

Avnouxw 0TI N KATdoTaor YOoU Ba XEIPOTEPEWE........

Eipal o€ Béon va epyaoTw (CUPTTEPIANGBETE TNV

t0)Y/e (o1 o Won ol o 1111 ) ISP

H epyacia pou (cuptTepIAGBETE TNV Epyacia oTo

OTTITI) PE IKAVOTTOIEL 1eeivieiiiiiiiiiiiiiiiiteee e e e
MTTOPW Kal XAIPOUAI TN G MOU...ceeeeeeeeeeiiiiiiiiinnn
ATTOOEXOMAI TNV QOBEVEIX HOU ...,

KOIMAMOT KOAG ...

OIAOKEDATN/AVOAWUXI oot e e

GE1

GE2 Eipar ikavoTroinuévog/n Pe Tov TpOTTO TTOU

GE3

GE4

GE5

GE6
FTENIKH IKANOTHTA
AEITOYPIIKOTHTAX

GF1

GF2

GF3

GF4

GF5

GF6 AtroAapBdavw autd TTou ouvrRBwgs Kavw yia

GF7

Greek

Eipar ikavotroinuévog/n ye Tnv moidtnTa WNG Jou

QUTA TN OTIVH e
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FACT-B (Version 4)

MapakaAoUpe BAATE o0& KUKAO | ONUEIWOTE évav apiBud avd ypauun yia va utrodeigeTe
TNV ATTAVTNOT) 00G 60OV aPOopd TIG TEAEUTAIEG 7 NUEPEG.

MPOXOETEX ANHXYXIEX KaB6Aou Aiyo KATTwg TOAU Trdpa

TTOAU
B1 FANe ) (o AV To (40 RSP TRP 0 1 2 3 4
B2 Me TTEIPACEI TO TTWG VTUVOHO .., 0 1 2 3 4

B3 To €va pou XEpi 1 Kal Ta dUO €xOuv TTPNOTEN A gival

EUTITONTO e 0 1 2 3 4
B4 NIWOBW CEEOUAAIKA EAKUCTIKE ..o, 0 1 2 3 4
B EvoxAoupai TTou Xavw 1o JOANIG POU ..., 0 1 2 3 4

B6 Avnouxw PNTTWG Kal GAAa HEAN TNG OIKOYEVEIOG
MOU atTOKTACOUV KATToIa nuépa TV idla acBévela...... 0 1 2 3 4

B7 Avnouxw yia Tnv €mmidpacn Tou dyxXoug oTnv

QOBEVEIR OU ....ceviiieeeeieiice e 0 1 2 3 4
B8 EvoxAoupai TTou aAAAZel TO BAPOG HOU .....cevvvvveeeennen, 0 1 2 3 4
BY MTTopW VA AITOAVOW YUVAIKA ......cevvveeeeeiiiiieeeeeeee, 0 1 2 3 4

P2 AicBdvopuail TTévo o€ opIoPEVA ONUEIa TOU CWUATOG
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FACT-B (Versione 4) Italian

Sotto abbiamo elencato delle affermazioni ritenute importanti da persone con la sua stessa malattia.
La preghiamo di cerchiare o contrassegnare un solo numero per riga per indicare la sua

risposta

GP1

GP2

GP3

GP4

GP5

GP6

GP7

GS1

GS2

GS3

GS4

GS5

GS6

Ql

GS7

Italian (Universal)
Copyright 1987, 1

in riferimento agli ultimi 7 giorni.

BENESSERE FISICO Per
niente

Mimanca Penergia.......ccccceeeueeeveeenieenieenieesiee e, 0

HO NAUSEA.......evvveiiieeeeeieeeee e, 0

Ho difficolta ad occuparmi delle necessita della mia

famiglia a causa delle mie condizioni fisiche.................... 0
HO dOJOTT . cuiiiciieiccc e 0
Mi danno fastidio gli effetti collaterali della cura ............. 0
Mi SN0 MALE .....eeneiiiiiiiiiiee e, 0
Sono costretto/a a trascorrere del tempo a letto................. 0
BENESSERE SOCIALE/FAMILIARE Per
niente
Mi sento vicino/a ai Miel AMICT ...cc.eeeuvereeeeeeieeeeerieenieene, 0
La mia famiglia mi sostiene moralmente.............cc..cc........ 0
Ho appoggio morale dai miei amicCi...........cceeeveerurerueenennne, 0
La mia famiglia ha accettato la mia malattia.................... 0

Sono soddisfatto/a della comunicazione nella mia
famiglia a proposito della mia malattia ..............ccceeveeeneenee, 0

Mi sento vicino/a al mio compagno/alla mia compagna
(o alla persona che mi offre il maggiore appoggio)........... 0

Indipendentemente dalla Sua attivita sessuale, La preghiamo
di rispondere alla seguente domanda. Se preferisce non
rispondere, barri questa casella |:| e passi alla prossima
sezione.

Sono soddisfatto/a della mia attivita sessuale.................... 0

300

997

Un
po’

1

Un
po’

1

Abba-
stanza

2

2

Abba-
stanza

2

2

Molto Moltis-

simo
3 4
3 4
3 4
3 4
3 4
3 4
3 4

Molto Moltis-

simo
3 4
3 4
3 4
3 4
3 4
3 4
3 4
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FACT-B (Versione 4)

La preghiamo di cerchiare o contrassegnare un solo numero per riga per indicare la sua

risposta

GE1

GE2

GE3

GE4

GE5

GE6

GF1

GF2

GF3

GF4

GF5

GF6

GF7

Italian (Universal)
Copyright 1987, 1

in riferimento agli ultimi 7 giorni.

BENESSERE EMOTIVO

M SEILO TTISTE weeeeeeeeeeeeeeeeee e et eeeee e e e e eeeeeeeen:

Sono soddisfatto/a di come sto affrontando la mia
IMALATEIA «e e,

Sto perdendo la speranza nella lotta contro la mia
MALATEIA . .

SONO NETVOSO/@...cuvieiiiiieeiieeiie ettt
Mi preoccupo al pensiero della morte ..........ccceeverevennnnne,

Mi preoccupo che le mie condizioni possano peggiorare ..

BENESSERE FUNZIONALE

Sono in grado di lavorare (si intende anche il lavoro a

Il mio lavoro (si intende anche il lavoro a casa) mi
GEATTICA 1.
Riesco a godermi la vita ........ccceevvevienienienieeieeiecieeees
Ho accettato la mia malattia ...........ccooeevvenienieenienieeen,
DOTMO DENE ..ot

Provo ancora piacere nel dedicarmi ad attivita di tempo
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Per
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Per
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Un
po’

Un
po’

Abba-
stanza

2
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Molto Moltis-
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3 4
3 4
3 4
3 4
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3 4
3 4
3 4
3 4
3 4
3 4
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FACT-B (Versione 4)

La preghiamo di cerchiare o contrassegnare un solo numero per riga per indicare la sua
risposta in riferimento agli ultimi 7 giorni.

ULTERIORI PROBLEMI Per Un Abba- Molto Moltis-
niente  po’ stanza simo
BI Ho problemi a reSpirare..........cceevveerveerieenieesieesireeeiee e 0 1 2 3 4
B2 Il modo di vestirmi mi crea disagio...........cceveevveerveenveennn,s 0 1 2 3 4
B3 Mi sento un braccio o le braccia gonfie o doloranti............ 0 1 2 3 4
B4 Mi sento attraente dal punto di vista sessuale...................... 0 1 2 3 4
BS Mi da fastidio la perdita di capelli.........cccccveeevrevireirnieennenn, 0 1 2 3 4
B6 Ho paura che un altro membro della mia famiglia possa
un giorno soffrire della mia stessa malattia............c..c......... 0 1 2 3 4
B7 Mi preoccupo degli effetti che lo stress puo avere sulla
mMia MAlAttia......oooeeviiiiiiiiiieecc e, 0 1 2 3 4
B I cambiamenti del mio peso mi danno fastidio ................... 0 1 2 3 4
B9 Riesco a sentirmi donna ............coceeveenienienienienienieneens 0 1 2 3 4
P2 In certe zone del corpo sento dolore..........ccceeevveerveennnenne, 0 1 2 3 4
302
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FACT-B (Versi 4) Malay

Di bawah ini ialah senarai kenyataan yang dianggap penting oleh orang lain yang menghidap
penyakit yang sama seperti anda. Bulatkan atau tandakan satu nombor bagi setiap baris untuk

menunjukkan respons anda berkenaan dengan 7 hari yang lepas.

GP1

GP2

GP3

GP4

GP5

GP6

GP7

GSl1

GS2

GS3

GSs4

GS5

GS6

Q1

GS7

KESIHATAN FIZIKAL

Saya mengalami kekurangan tenaga ............ccccceveeueennenne.
Saya berasa loya.......coccevveeiiiiiiiiieieeeeee

Keadaan fizikal saya membuatkan saya menghadapi
masalah untuk memenuhi keperluan keluarga saya...........

Saya mengalami kesakitan fizikal.............cccccovvevieennnnnnn
Saya terganggu oleh kesan sampingan rawatan ................
Saya berasa tidak sihat ............cccccoeviiiniiinni

Saya terpaksa berehat atas katil............ccceevverieneenieennnnne.

KEADAAN SOSIAL/KELUARGA

Saya rasa rapat dengan kawan-kawan saya.......................
Saya mendapat sokongan emosi daripada keluarga saya ..
Saya mendapat sokongan daripada kawan-kawan saya. ...
Keluarga saya telah menerima hakikat penyakit saya.......

Saya berpuas hati dengan perhubungan oleh keluarga
tentang penyakit SAYa. ......ccceveerierieiienieee e

Saya rasa rapat dengan pasangan saya (atau orang yang
menjadi penyokong utama saya) .........ccccceeeeveeriieenieeennnenns

Tanpa mengambil kira tahap aktiviti seks anda pada masa ini, sila
jawab soalan berikut. Jika anda memilih untuk tidak menjawabnya,
sila tandakan v pada petak ini |:| dan terus ke seksyen berikutnya.

Saya berpuas hati dengan kehidupan seksual saya............
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FACT-B (Versi 4)

Bulatkan atau tandakan satu nombor bagi setiap baris untuk menunjukkan respons anda
berkenaan dengan 7 hari yang lepas.

KEADAAN EMOSI
GEI Saya rasa sedih .........ccocooiiiiiiniii
GE2 Saya berpuas hati dengan bagaimana cara saya
menghadapi penyakit Saya .........ccoceeveerieniienieeieeieeeenne.
GE3 Saya semakin putus harapan untuk melawan penyakit
SAYA..veveueeueetentestet ettt ettt ettt ettt b e
GE4 Saya rasa gelisah ..o
GEs Saya risau tentang kematian..........cccceceeeeveneeneneeienennns
GE6 Saya risau yang keadaan saya akan bertambah teruk........
KEADAAN FUNGSI DIRI
GFI Saya berupaya bekerja (termasuk kerja di rumah)............
G2 Pekerjaan saya (termasuk kerja di rumah) amat
MEMUASKAN ......ooiiiiiiiiiiicieeccceeeeee e
ors Saya berupaya menikmati kehidupan..............cc.ccoeeeeeee.
GF4 Saya telah menerima hakikat penyakit saya.........c..c..c.....
GFs Saya tidur lena..........cccceoeviiiiinininie
GF6 Saya menikmati perkara-perkara yang lazim saya buat
untuk bersuka-suka.........cccccoeviiiininiiiin
GF7 Saya berpuas hati dengan kualiti kehidupan saya kini......
304
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FACT-B (Versi 4)

Bulatkan atau tandakan satu nombor bagi setiap baris untuk menunjukkan respons anda
berkenaan dengan 7 hari yang lepas.

Bl

B2

B3

B4

B5

B6

B7

B8

B9

P2

PERSOALAN TAMBAHAN

Saya mengalami sesak nafas ..........cccocceevvenienienieniennnnns

Saya resah sebab saya rasa orang lain memerhatikan

cara saya berpakaian...........cceccveeveeerieeniieenieeeiee e

Salah satu atau kedua-dua lengan saya bengkak atau

sensitif apabila disentuh ............cccooiiieiiieiiii
Saya berasa menarik dari segi seksual ...........cccceeeueennenn.

Saya terganggu oleh keguguran rambut. ..............cccueneen.

Saya bimbang ahli keluarga saya yang lain suatu hari
nanti mungkin mendapat penyakit yang sama seperti

Ada bahagian-bahagian tertentu badan saya di mana

saya mengalami kesakitan............cocceeveenienienienieniennnans
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FACT-B (2 VUjK) Simplified Chinese

PATR 2 — 2o 55 8 R FE O NIV ik . B 7ERAT Bl BUbs i — AN kR B

EHTEHEEETRERKEE.

GP1

GP2

GP3

GP4

GP5

GP6

GP7

GS1

GS2

GS3

GS4

GS5

GS6

Ql

GS7

A ERA éi
BAETIARIT .. 0
PIBBETL o 0
OB ARANGT, Fiwi 2 K BE R e EEA R .. ... 0
BRI 0
ST EE ARSI . 0
B AU =3 - T A 0
REPRPHEEENARRE o 0
it & /K B R B éi
BAPIEARIEIL oo 0
WAERNE FARBIF NS oo 0
BAEBAMSCRE 0
TR ANCHRIEMFEIR —FL . 0
W RN R0 0
LEBH O (ERERFEFFHIA RogE ... 0
BRI TTAIFESE, il 5 F I 178
WRGIRIE, SN O, BIE F—H 8

T H O AETERB R ..o 0
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FACT-B (VU

HESTRIEEAE T REHER TEL L TR BRI EZ.

GEl BRI 0 1 2 3 4
G2 R B SRR 0 1 2 3 4
s | ESHHMHIG S, BORBIRBIRE L 0 1 2 3 4
G4 BREBNETK 0 1 2 3 4
s WO IRES M 0 1 2 3 4
aes | FAROHOKRHBSBN 0 1 2 3 4
GF1 WREW TAF (AFEERETE oo 0 1 2 3 4
or2 WM TAE CBIEAERNITIE 2WABE ... 0 1 2 3 4
Gr3 RSS2 ATT 0 1 2 3 4
Gr4 WOREHEXHORIR oo 0 1 2 3 4
s WIEARL oo 0 1 2 3 4
ars WA TR MR RIES) 0 1 2 3 4
Gr7 O PLE AR TR R B . 0 1 2 3 4
Simplified Chinese (Universal) 307 03 August 2016
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FACT-B (VU

HEST RS — M T RRAEA TRE L TRER I EIZ.

i I X i e x & & oz
B W BB SN o 0 1 2 3 4
B2 R CHIARE o 0 1 2 3 4
B A — Ry ARSI, B R L 0 1 2 3 4
B4 WRRBH O TTIAREI S o 0 1 2 3 4
Bs BRRATEBRITG « .o 0 1 2 3 4
B ALK BHANNA — R 2BMER—FEMH ... 0 1 2 3 4
b7 AR B AT IE BRI . 0 1 2 3 4
B PR EE AR AR .. 0 1 2 3 4
B WREWEBI A OB NN 0 1 2 3 4
” A RR AR ... 0 1 2 3 4
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FACT-B (Version 4) Tagalog

Sa ibaba ay isang listahan ng mga pahayag na galing sa mga ibang taong may sakit na tulad ng sakit mo
na inaakala nilang mahalaga. Mangyaring bilugan o markahan ang isang numero para sa bawat
linya para ipakita ang inyong sagot na naaangkop para sa nakaraang 7 araw.

GP1

GP2

GP3

GP4

GP5

GP6

GP7

KAGALINGAN NG KATAWAN

Kulang ako sa enerhiya ..........cccceevveeeniieeenciieeeennnnn.

Pakiramdam ko na ako ay nasusuka ............c.cccueee..

Dahil sa kalagayan ng aking katawan, nahihirapan
ako na maibigay ang mga pangangailangan ng

aking pamilya .........oooooieiiniiiiiiiiieeee e

Mayroon akong Kirot...........cceeeevrieeenniieeeniieeennineen.

Nabhihirapan ako dahil sa mga di-hangad na epekto

N PAgEAMOL ...,
Masama ang aking pakiramdam ...........cc.ccceveeenneenne

Ako ay napipilitang manatili sa aking higaan ............

KAGALINGAN NG PANLIPUNAN AT
NG PAMILYA

GSl1

GS2

GS3

GS4

GS5

GS6

GS7

Tagalog

Pakiramdam ko na malapit ako sa aking mga

KaIDIZaN ..ovvveieiiiiiieee e

Binibigyan ako ng aking pamilya ng emosyonal na

Kontento ako sa pakikipagusap-usapan ng aking

pamilya tungkol sa aking sakit ...........cccceceernieennenne

Pakiramdam ko na malapit ako sa aking kapareha

(o sa taong pangunahing sumusuporta sa akin)...........

Pakisagot po lamang ang sumusunod na tanong kahit anuman
ang kalagayan ng inyong kaugnayang sekswal sa ngayon.
Kung hindi po ninyo ninanais na sagutin ito, lagyan ng tsek
ang kahong ito |:| at magpatuloy sa susunod na bahagi.

Kontento ako sa aking buhay seksuwal .....................

Copyright 1987, 1997
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man
0 1
0 1
0 1
0 1
0 1
0 1
0 1
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FACT-B (Version 4)

Mangyaring bilugan o markahan ang isang numero para sa bawat linya para ipakita ang inyong
sagot na naaangkop para sa nakaraang 7 araw.

KAGALINGANG PANGDAMDAMIN

GEI Malungkot @Ko ........eeeiviiiiiiiiiieiieeeee e
GE2 Kontento ako sa kung papaano ko kinakaya ang
AKING SAKIE.....vveeeiiiieeeiiee e e
oz | Nawawalan na ako ng pag-asa sa paglaban sa aking
SAKIE 1ttt
GE4 Ninenerbiyos ako ........ccoeeecviiiiiiiiiiiiiiieeeeesieeeee e
GES Nag-aalala ako tungkol sa kamatayan........................
aes | Nag-aalala ako na lulubha ang aking kalagayan.........
KAGALINGAN SA PANGARAW-
ARAW NA KAKAYAHAN NG
PAGGAWA
GF1 Ako ay nakakapagtrabaho (kabilang ang trabaho sa
DANAY) ..
GF2 Ang aking trabaho (kabilang ang trabaho sa bahay)
ay nagbibigay kasiyahan sa akin...............cccceeevuveennns
o3 | Kinasisiyahan ko ang aking buhay ..........c...ccocceenee.
ors | Tanggap ko na ang aking sakit ..........cccceevueeriecennnen.
ors | Nakakatulog ako nang mabuti...........cccceeviviieninnnnnnn.
GF6 Kinasisiyahan ko ang mga bagay na aking
kalimitang pinaglilibangan .............cccccceeevvvieeninneennn.
GF7 Kontento ako sa kalidad ng buhay ko sa
kasalukuyan ..........cccoeeeiiiiiiiiiiie e
310
Tagalog
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FACT-B (Version 4)

Mangyaring bilugan o markahan ang isang numero para sa bawat linya para ipakita ang inyong
sagot na naaangkop para sa nakaraang 7 araw.

Bl

B2

B3

B4

B5

B6

B7

B8

B9

P2

Tagalog

KARAGDAGANG PINAG-
AALALAHANAN

Nangangapos ang aking hininga ........................

Nag-aalala ako sa aking pananamit.....................

Ang isa o pareho sa aking mga braso ay
namamaga o masakit kapag hinipo .....................

Sa pakiramdam ko ay seksi ako ...........cceeeneee.
Nabhihirapan ako dahil sa pagkalagas ng buhok...

Nag-aalala ako na balang araw ang ibang
miyembro ng aking pamilya ay magkakaroon ng
kasakitan na tulad Ko ..........ccccceeviiiiiniiiiinnien,

Nag-aalala ako tungkol sa epekto ng stress sa
SAKIE KO..eveiiiiiiiiceiiccc

Nababahala ako sa pagbabago ng aking timbang

Nagagawa kong madama na ako ay babae ..........

May mga bahagi ng aking katawan na kung saan
ako’y nakararamdam ng pananakit .....................
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FACT-B (VUi ) Traditional Chinese

PR AP ERER A R R BRI 0 A Ry BB ey — Be il - SR — 1T B — {8 -
DRZBANEBAETREE -

AF RSN —m A

| ot
Bk

HAR =h H
GP1 R B T e 0 1 2 3 4
Gr2 B R BEE LM oo, 0 1 2 3 4

o R R FRHI S BGIRI > A REE R ARTRRK ... 0 1 2 3 4
GP4 FRTETE v 0 1 2 3 4
ars | PANEFHIRIIE R RERTE oo 0 1 2 3 4
GPo TS BRI oo 0 1 2 3 4

aP7 B ST g S 21 N7 /N = OO 0 1

[\
W
N

1132/ EXILY — A

[Ig: af
Bk 2%

HZN =l (1
Gsi PR IEEAIRAT AT ERIT oo 0 1 2 3 4
G FAETERF NIEISIHEE LAITFF 0 1 2 3 4

Gs3 TR R S SHF oo, 0 1 2 3 4
G54 S D Nk 5 1 L ST 0 1 2 3 4
ass | POMBR AN ZEEBBIFHTEBEITIC o 0 1 2 3 4
ass | FREIGBLRAYLEES (BFREZLFFE) BT s 0 1 2 3 4

o P E AL TAIRESE - 55015 [ IEHEE -
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Chapter 6

Overall Discussion

Chapter preface:

This chapter discusses the overall research findings
including practical implications, the limitations of the study and

future research recommendations
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Chapter 6

Overall discussion

In this PhD thesis, entitled “Physical activity motivation and self-directed physical activity in
female breast cancer survivors” the findings from the systematic review with meta-analysis,
the development of the clinical trial protocol, ethics approvals and all the paperwork required

for its completion, and the pilot outcomes of the clinical trial, are presented.

Physical activity (PA) behaviour and PA motivation strategies were investigated, particularly
step tracker and motivational interviewing (MI) for self-directed PA in breast cancer
survivors. The research data shown limitation in the feasibility of a clinical trial on 12 weeks
self-directed physical activity applying a pedometer and MI in breast cancer survivors;
as participant recruitment and adequate clinical trial implementation were
affected by the COVID-19 pandemic in 2020. In addition, the research has shown
new evidence through a systematic review and meta-analysis regarding positive
effects of these two motivational strategies (pedometer and MI) for adherence to self-

directed PA in breast cancer survivors.

1. The findings from the pilot study of the clinical trial

The feasibility of this pilot study was limited by the low recruitment rate of
participants over 11 months between February and December 2020. Even though the
clinical trial was impacted by the COVID-19 outbreak, the study was able to continue
albeit with a low recruitment rate throughout 2020. The recruitment rate was low at the rate
of 1.5 participants per month compared to previous randomized-controlled trials (RCTs)
in which the average recruitment rate was 4 participants per month, with time

frames ranging between 6 and 14 months [1].

The retention rate of the study was high at 82.35 % over the 12-week period which was
similar to previous RCT studies [2, 3]. High retention rate is possibly due to the willingness
to engage self-directed physical activity of the most participants. In this study, the
pedometer was found to be practical for everyday use among participants who were
female breast cancer survivors. Most of the participants (94.12%) were able to operate the
pedometer and were able to synchronize it with the Fibit application on their smartphone
or computer. Only one participant who was in older adulthood (63 years old) withdrew
the study as she was not willing to try out the pedometer which technological matter is likely
an obstacle [4].
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The current study showed that the average daily steps at baseline of participants across the two
groups was 8,457.84 + 3,596.09 which was similar to a previously reported study [3]. The
average of baseline daily steps in breast caner survivors was 7,400 steps per day [5]. Daily steps
were not significantly different between groups and did not significantly change from baseline.
While non-significant, the daily steps taken by both groups did appear to increase overall, with
the non-significant outcome likely due to the small numbers [6]. Moreover, some
participants  declared their physical activity limitation due to lockdown restriction
in Melbourne over the year 2020 (DIG1, DIG2 and DIG4). Two participants informed the
researchers that they would not go out for exercise if it was too cold (IIG4 and IIG 8). There was
evidence that lockdown and cold weather could be barriers to exercise [7,8]. This pilot study was
not able to show an improvement in quality oflife (QoL); the score ofthe Functional
Assessment of Cancer Therapy Breast (FACT-B) and subscale, psychological health;
the score of Depression Anxiety and Stress Scale-21 items (DASS-21), exercise
self-regulation; the  score  of Behavioral Regulation in Exercise Questionnaire-2
(BREQ2), exercise barrier andtask self-efficacy (the percent confidence for exercise)
by the effect of MI in the intervention group and time. Unlike in previous studies,
breast cancer survivors who met PA  recommendations for malignant disease had

higher levels of emotional well-being, likely due to the low sample size [9].

2. The findings from the systematic review and meta-analysis

The systematic review and meta-analysis determined whether step tracker (pedometer) and
MI are effective motivation strategies to improve adherence in self-directed physical
activity in breast cancer survivors. The meta-analysis showed that PA adherence was
reported through various measurement scales including weekly intensity of PA (metabolic
equivalent of task; MET), weekly minutes of moderate to vigorous physical activity
(MVPA), daily steps, the numbers of participant who met PA goals and percentage of
participants who met PA recommendations or % PA adherence. The study showed that
pedometer combined with another motivation based on behavioral change theory such as
Social ~ Cognitive  Theory (SCT), Theory of Planned Behaviour (TPB), and
the Transtheoretical Model (TTM) can provide small to moderate effects on steps
count and MVPA duration when compared to a control condition such as receiving
standard PA recommendation or usual care of breast cancer patients. Likewise, PA with
motivation strategies had positive effects on the number of participants who meet PA

recommendation (odds ratio= 2.66, 95% CI 1.34,5.27).
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The study concluded that the improvements in PA adherence were mostly consistent across

subgroups of PA motivation strategies, even though a variation among trials was detected.

3. The Limitations of the study

There were a few limitations in this study. One was the small sample size. The absences of the positive
effect on PA adherence, QoL and psychological health in breast cancer survivors may result from the
limitation of recruitment process during the outbreak of COVID-19 leading to a small sample size in the
pilot study. There were significant challenges in the execution of the clinical trial to deal with the barrier
of breast cancer survivors in order to adhere to the self-directed PA such as weather, family issues
and work-life balance. These challenges were exaggerated by the COVID-19 pandemic, which
significantly contributed to the small sample size. The pilot study may have some potential risks of bias
such as the limited generalisation of participants and type 1 error results because most of
recruited participants lived in Melbourne, Australia and they were willing to participate the self-
directed physical activity program. Additionally, the study could not blind participants and

outcome assessment because of our study design and human research ethics issue.

We did not analyse immune biomakers of participants while we were conducting the pilot study. It

would be costly effective to analyse a large number of plasma samples when we use an assay Kit.

Furthermore, the significant heterogeneity of the studies included in the systematic review and
meta-analysis was the major limitation. The included trials in the review all showed unavoidable

issues with blinding participants and exposing the trials to risks of bias.

4. Future research recommendations

This study recommends that it is worthy for the assessment of PA adherence in self-directed PA among
breast cancer survivors. Future studies to identify optimal behavior change strategies to  improve
PA  adherence in breast cancer survivors should be conducted. Additionally, the
results of the study recommends further studies into validation of PA  adherence

measurement methods in self-directed physical activity programs.

Larger sample size of participants is recommended. In fact, this study will continue by the
investigators as a larger randomized controlled with 2x2 crossover design study as described
under the PAPHIO Study Protocol. The immunological assay will be conducted when the study
can meet the target numbers of participant. The study will further adjust the recruitment strategy to

achieve the sufficient number of participants.
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5. Practical implication

The thesis has affirmed that PA motivation strategies encouraging self-monitoring through a step
tracker and MI intervention were able to promote physical activity adherence in breast cancer
survivors, as a result of the positive findings in the meta-analysis. Even though the daily steps did
not change by the effect of intervention and time, the pilot study did show acceptable feasibility

of self-directed physical activity by the usage of Fitbit for self-monitoring in breast cancer
survivors. Likewise, MI via telehealth (video zoom or equivalent, and phone calls) during the
lockdown period was successful in enhancing the participants’ attitude towards self-directed PA
with step trackers and in helping them decide their daily step goal.

6. Conclusion

Step tracker or pedometer combined with counselling, print material or MI according to behavior
change theory, contributed consistent positive effects on adherence to self-directed PA among
breast cancer survivors. It is practicable to apply self-directed PA by the use of a pedometer for
self-monitoring and MI in breast cancer survivors. The study in this thesis showed limited efficacy
of the intervention by time on PA adherence (by daily step count), psychological health and QoL
in breast cancer survivors which is likely due to the small sample size by the impact of COVID-19
in 2020. Future studies will assess the efficacy of PA motivation for female breast cancer

survivors with larger sample size (n=64 as in the study protocol).

References

1. Lion, A., et al., Motivational Interviewing to Increase Physical Activity Behavior in
Cancer Patients: A Pilot Randomized Controlled Trials. Integrative Cancer Therapies, 2020. 19:
p- 1534735420914973.

2. Pinto, B.M.,, et al., Maintenance of effects of a home-based physical activity program among breast cancer
survivors. Supportive Care in Cancer, 2008. 16(11): p. 1279-1289.

3. Vallance, J.K., et al., Randomized controlled trial of the effects of print materials and step pedometers on
physical activity and quality of life in breast cancer survivors. Journal of clinical oncology, 2007. 25(17): p.
2352-2359.

4. Charness, N. and W.R. Boot, Aging and information technology use: Potential and barriers. Current
Directions in Psychological Science, 2009. 18(5): p. 253-258.

5. Tudor-Locke, C., T.L. Washington, and T.L. Hart, Expected values for steps/day in special populations.
Prev Med, 2009. 49(1): p. 3-11.

6. Tudor-Locke, C., W.D. Johnson, and P.T. Katzmarzyk, Accelerometer-determined steps per day in US
adults. Medicine And Science In Sports And Exercise, 2009. 41(7): p. 1384-1391.

7. Symons, M., Meira Cunha, C., Poels, K., Vandebosch, H., Dens, N., and Alida Cutello, C., Physical

Activity during the First Lockdown of the COVID-19 Pandemic: Investigating the Reliance on Digital
Technologies, Perceived Benefits, Barriers and the Impact of Affect. International Journal of Environmental
Research and Public Health, 2021. 18(11).

8. Ebben, W., and Brudzynski, L. Motivations and barriers to exercise among college students. Journal of
Exercise Physiology Online. 2008. 11(5).
9. Paxton, R.J., et al., Associations among physical activity, body mass index, and health"related quality of life

by race/ethnicity in a diverse sample of breast cancer survivors. Cancer, 2012. 118(16): p. 4024-4031.
323



Independent chapter



Independent chapter

The Journey of the PAPHIO study
The long process of Human Research Ethics Approval and the Impact of

COVID-19 on the study

Chapter preface:

This summary describes the journey and issues I encountered during my PhD caused by
delays in Human Research Ethics approval, followed by the impact COVID-19 had on

my research in 2020.
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Independent chapter

The Journey of the PAPHIO study

The long process for Human Research Ethics and Impact of COVID-19 on the study

1. Introduction

I would like to describe my experience of the journey to achieving human research
ethics approval for my study, as it was one of the major components of my PhD.
Together with the members of the research team a great deal of time and effort over the
last 3 years were invested until the project; Physical activity Adherence,
Psychological Health and Immunological Outcomes (PAPHIO Study) in breast cancer
survivors, received approval from Melbourne Health Human Research Ethics
Committee (HREC), Australia on 29 April 2019. The project was then authorized to be
undertaken at Western Health, by the Office for Research, Western Health, Melbourne,
Australia on 4 December 2019. On 23 January 2020 the project began recruitment of
participants. After one month the project was impacted by the COVID-19 outbreak, with
clinical studies in Melbourne halted, and the city entering lockdown from March-

October 2020.

I hope that my experience and the long process encountered for obtaining human
research ethics for the study would aid in future postgraduate candidates to obtain
ethics either prior to starting their candidature or, understand the in dept process required
and to ensure it is completed and approved in a timely manner. In addition, a number of
mitigation strategies were used to deal with the impact that COVID-19 pandemic had on

my research study.

2. Process of Human Research Ethics Approval

At the end of 2016, my supervisors and I had an initial meeting with our colleagues from
Western Health, Sunshine Hospital VIC Australia and IPC Health (The Improving and
Promoting Community Health), Altona Meadows VIC Australia, to assess the feasibility
of a proposed study on the effect of self-directed physical activity on health and well-
being of women with breast cancer. Western Health was able to provide participant

recruitment, facilities including a clinical study site, and pathology lab. IPC Health were
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able to assist with participant recruitment. Following 6 months of coursework and a
successful candidature presentation in May 2017, I began writing a human research ethics

application. My research ethics journey started at that point.

According to the Department of Health, State Government of Victoria, the clinical trial
was considered as a high-risk project due to the acquisition of blood samples from each
participant. Additionally, two approvals were required to begin the study. The first was
the Human Research Ethics Application (HREA) to approve the study protocol, and the
second, a Site Specific Assessment (SSA) to conduct the research study at Western Health
facilities. The project was an investigator-initiated, single site study, with one research
team and 7 investigators. The principal investigator of the study was a Breast Cancer
Surgeon and Head of the Breast Cancer Unit at Western Health. The other 6 associate
investigators were a breast care nurse from Western Health, a breast cancer support nurse
from IPC health, my three supervisors (Professor Vasso Apostolopoulos, Professor Lily
Stojanovska and Professor Remco Polman) and myself. Victoria University was the study
sponsor and developed the study protocol. I myself undertook the coordination of the
project with the offices for research at Melbourne Health and Western Health under the

supervision of both the principal investigator and my supervisory team.

It took eighteen months (from mid-2017 and the end of 2018) to complete HREA in the
newly developed Ethics Review Manager (ERM) platform and submit to Melbourne
Health Human Research Ethics Committee (HREC). The process was particularly long,
due to the many documents relating to the project that were required to be completed. The
most important document was the research protocol, outlining the design of the study, its
procedures and outcomes. After submission, it took another month to receive peer reviews
and for amendments to be made according to the feedback received. Additionally, a
number of other documents were submitted to the human research ethics committee,
including the participant informed consent form, materials for participant recruitment
(poster advertisement and letter of invitation) as well as assessment tools and
questionnaires. All documents were prepared according to the requirements of the
National statement on ethical conduct in human research by the National Health and

Medical Research Council. Submission to the HREC was on 29 October 2018.

The feedback from the HREC was a significant challenge with 33 points of comments

including suggested edits for the appropriateness of some documents such as the
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participant informed consent form, advertising poster and letter of invitation. However,
the committee made note of their appreciated the team members, calling it an impressive
effort. The most significant concern of the HREC was regarding the research design, so
in response we changed the design from a single armed pre-post study to a randomisation
trial with a 2 x 2 crossover design. The revisions took an additional 3 months with
resubmission in January 2019. Following this, we received further minor requests for

alterations, with final approval received on 29 April 2019.

3. Site Specific Assessment Approval

The second approval required was the Site-Specific Assessment (SSA). This is a project
authorization to conduct research at Western Health facilities, which despite human
research ethics approval granted, this took an additional 8 months. This involved, (i)
clinical site (breast cancer care unit) approval by the Director of surgery; (ii) pathology
approval for participant blood collection through Dorevitch Pathology (on site at Western
Health; taking one month for approval); (iii) honorary researcher appointments for myself
and for the motivational interviewing counsellor who would conduct motivational
interviewing for participants (taking an additional month for approvals due to
requirements for health clearance and police checks); and (iv) research collaboration
agreements between Western Health and Victoria University (taking another month).
This was submitted in August 2019 with the project authorized on 4 December 2019. The
overall process of Human Research Ethics approval is illustrated in Figure 1. We were
unable to start recruitment until January 2020, as visiting schedules of potential
participants at the breast cancer clinic were unavailable until after the Christmas and new

year holiday period.

4. Participant Recruitment

On 23 January 2020, I introduced the project to the research team at a multidisciplinary
team meeting at Western Health (Sunshine hospital) marking the start of the recruitment

phase of the project. The first participant was enrolled on 30 January 2020.

The project was registered with the Australian and New Zealand Clinical Trial Registry
(ANZCTR) on 13 September 2019 with the registration number ACTRN
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12619001271190; a requirement for all clinical trials. The clinical trial is publicly posted
on the ANZCTR website.

5. COVID-19 pandemic

Within a month of starting the recruitment process, the global outbreak of COVID-19
began with the situation accelerating in mid-March 2020. By this time, we had recruited
5 participants. Victoria declared a state of emergency on 16 March 2020 with Australia
closing its borders on 20 March 2020. Western Health announced all existing clinical
research was to be paused if participants were likely to be affected by the pandemic.
Therefore, participant recruitment at the clinical site was stopped. At that time, Victoria
University also announced limitation to access research laboratories which impacted
participants’ blood processing and testing. Melbourne was in stage-4 lockdown until

October 2020.
5.1. Changes to Recruitment

The feasibility of the study, given the challenges of continuing participant recruitment
during the restricted period was assessed to identify a way forward. Western Health
introduced Telehealth to their breast cancer patients and this gave us the opportunity to
identify potential participants during these consultations. As a result, amendments to the
human ethics protocol for alternative recruitment methods to include telehealth, email
and social media were required, and were submitted to HREC. At this point, IPC Health
Altona Meadows was added as another recruitment site. Approval for the trial
amendments was received in June 2020. Participant recruitment resumed via video calls
and zoom meetings, and the motivational interviewing was moved to online rather than

face-to-face.

In June 2020, five additional participants were recruited through the newly approved
methods. However, at this point, Melbourne was impacted by a second wave of COVID-
19 and in July 2020, there was a second stage-4 lockdown in the State of Victoria. The
designated ‘hot spot’ areas in Melbourne which were mostly affected by the second wave
were the western suburbs of Melbourne, in particular, Sunshine and Werribee. As these
were also the sites of participant recruitment (Sunshine campus) and blood processing

(Werribee campus). It was difficult to continue the project during the period of
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restrictions, and so between July and October 2020, recruitment was very low. However,
an additional six participants were able to be recruited. Unfortunately, the stage-4
lockdown restrictions were a barrier for participation in the study, with some declaring

that they were too busy with their households or not available to join.

I was extremely impressed with, and grateful to the participants. They were very kind in
trying circumstances, and enthusiastic for improving their physical activity. They
sacrificed their time for testing at the hospital, undertook questionnaires and attended
motivational interviewing for exercise via zoom meetings. Although we could not achieve
the target recruitment of 64 participants, I am proud that my project could help breast

cancer survivors becoming determined individuals again.

6. Progress reports to Human Research Ethics Committee

Approved projects are required to submit annual reports to Melbourne Health HREC and
the office for research at Western Health until the project is concluded. The first
submission was on the one-year anniversary of research ethics approval in March 2020.
I reported on the project initiation, how many participants had been recruited and how the

project was responding to the impact of COVID-19.

I have learned a lot from the process of applying for ethics approval. Developing the
project protocol, and its review from the University panel and HREC gave me significant
insight into research methodology. Additionally, the comments from the HREC enabled
me to further understand how clinical trials should be conducted for vulnerable people in

the real word. The timeline of my HREC application is illustrated in Figure 2.

I was fortunate to have had good support from my supervisors, particularly my
principal supervisor Professor Vasso Apostolopoulos, who contributed significantly to
the project’s initiation and collaboration. Vasso introduced me to colleagues from
Western Health and IPC Health as well as facilitating all requirements of research ethics
and implementation. During the COVID-19 restrictions, she supported me in finding

solutions for participant recruitment and ensured the project continued.
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Online HREA
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Participant information
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Victoria State Specific Module
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Site Specific
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(SSA)
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Investigator Qualifications
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All documents
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Statement of Approval
declarations
from Head of Departments

Research collaboration agreement
between VU and Western Health

An Honorary Researcher
Appointment

SSA approval to conduct a research study

at Western Health

Figure 1. The process of Human Research Ethics Applications for the PAPHIO clinical
trial conducted at Western Health and Victoria University, Melbourne VIC, Australia
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Figure 2. The timeline of the PAPHIO Study ethics application

7. Mitigation strategies for coping with research during COVID-19 pandemic

I would also like to describe the mitigation strategies for coping with my research
study during the pandemic crisis. The entire world was affected and stressed by
the pandemic. I was anxious when I first heard the announcement from the Victorian
State Government and Western Health regarding the halt to clinical trials, and the
University announcement of the limitations of human research conduct and laboratory
access. | had never considered that this kind of problem would happen in the last
year of my PhD candidature; particularly at a time when participant recruitment had
just started. The prolonged ethics application was a large part of my thesis and then my
research challenge was intensified by COVID-19. I was concerned by the extension of
my candidature, study leave, tuition fee payments and my general financial situation. I
cannot deny I was very stressed, and indeed I was concerned that I would have ongoing

mental health problems.
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7.1. In god I trust

I was calmed by praying to God to empower me in dealing with my uncertainty and
helping me to move my research forward. I was encouraged by my peers in the church
community in Melbourne. Since COVID-19 our church conducted weekly online prayer
rooms and all members have been praying with our faith, hope and love for one other. I
have trusted in God to anoint me with the spirit of encouragement to finish my thesis on

time. Therefore, I leave all my burdens into his guidance. Thank you God.
7.2. Support

I had a wide range of support structures around me. Importantly, understanding and

support from my parents cheered me up and kept my research going.

Identification of risks in research is very important. Seeking help through consultation
with my supervisors and helpful individuals is the best solution. I appreciated all the
support from my supervisors; Professor Vasso Apostolopoulos and Professor Lily
Stojanovska during the final year of my candidature. Their suggestions and support of my
six-month candidature extension due to the delayed ethics process and COVID-19, helped

me tremendously to relieve my tension.

The University also supported me in my request of tuition fee waivers from the Institute
for Health and Sport. I sincerely appreciated Professor John Price, the Deputy Director
Research Training of the Institute for Health and Sport for providing me with two

semesters of tuition fee waivers.

I also requested a 7 month study leave extension from Assumption University; my
workplace and sponsor in Thailand at the beginning of 2020 as I estimated that I would
be unable to finish my data collection by May 2020; the end of the study leave in my
contract. I received a recommended letter from my supervisors and my Institute leader in
Thailand; Assistant Professor Dr Nanthaphan Chinlumprasert, the former Dean of
Nursing Science Faculty, Assumption University supporting me for the extension.
Assumption University approved the request and I was able to stay longer in Melbourne

for my data collection until December 2020.

Although I could not complete data collection from the 64 participants as indicated in the
study protocol, I am reporting a pilot study for the feasibility of the research in my thesis.

I wish to see the project completed in the near future. I hope the project can achieve its
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target recruitment when the COVID-19 situation in the country is improved. In this
regard, [ am excited that a new Master’s Student (Ms Katherine Harkin) has now enrolled

and will continue with the project.
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