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Abstract

Objectives: To assess the feasibility, acceptability, and preliminary effectiveness of implementing a home-based aerobic and
resistance exercise for patients with breast cancer receiving endocrine treatment in Indonesia.

Methods: This is a mixed methods study with concurrent design consisting of quantitative single-arm pre-post intervention
and qualitative study. We recruited patients with breast cancer (N =36) receiving endocrine treatment and assigned |2 weeks
of home-based pedometer-driven walking and resistance exercises using therapeutic bands. Descriptive statistics were used
to assess the feasibility (recruitment, retention, and adherence) and safety. The modified Bruce treadmill test was used to
measure predicted aerobic capacity (VO, peak). Quality of life and fatigue were assessed using the European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire and fatigue severity scale. Measurements were performed
at baseline and post-intervention and analyzed with the paired t-test or Wilcoxon test. Semi-structured interviews and
thematic analysis were conducted post-intervention to explore patients’ acceptability.

Results: The results showed a recruitment rate of 75%, retention rate of 89%, and adherence rates were 53% for aerobic
and 78% for resistance exercise. No severe adverse events were reported. Post-intervention interviews identified positive
attitudes toward the intervention, with low burden and high perceived benefit. Exercise duration and predicted VO, peak
increased significantly (+ 1.1 min, p=0.001 and +2.3 ml/kg/min, p =0.043), but no significant change was detected for Quality
of Life (p > 0.050) or fatigue severity (p=0.299).
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Conclusions: A home-based aerobic and resistance exercise was feasible when implemented in the context of routine care
in our study population, improving predicted aerobic capacity. Further research is required to understand limited changes to
Quality of Life and fatigue and adaptations to support implementation in additional sites in Indonesia.
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Introduction

Female breast cancer (BC) is the most commonly diagnosed
malignancy worldwide with 2.3 million new cases or 11.7%
of all newly diagnosed cancers in 2020. In Indonesia, BC has
the highest incidence (65.858 new cases, 16.6%) of all can-
cer types and is the second leading cause of cancer death
(9.6%).! Specifically, in the region of Yogyakarta, a province
in Java that has the highest cancer prevalence in the country,
BC is dominated by late presentation of patients with
advanced disease (59.4%).>* Similar to most countries, the
highest prevalence of BC (86%) in Yogyakarta is hormone
receptor-positive BC.*> This patient population generally
receives endocrine treatment for a minimum duration of
Syears, which can result in a multitude of adverse health
effects (e.g., pain, arthralgia, reduced muscle mass, and
strength) up to 14 years after diagnosis.® Finding solutions to
help patients to self-manage health problems associated with
the disease and its treatment is imperative.

Physical activity can reduce many of the adverse effects
resulting from treatment for BC and is a cost-effective, empow-
ering approach that can support self-management.”® There is
strong evidence that combined moderate-intensity aerobic and
resistance exercise performed 2-3 times per week for at least
12weeks can improve physical function and quality of life
(QoL), prevent reoccurrence, prolong survival, and reduce
fatigue both during and after BC treatment.”*!'* Cancer patients
are advised to perform 150 min of moderate intensity, or 75 min
of vigorous physical activity weekly, as recommended by the
American College of Sports Medicine (ACSM).? It also recom-
mends performing muscle-strengthening exercises at least twice
a week. However, many BC patients become physically inac-
tive after breast surgery due to limited function and mobility of
the upper extremity,'! alongside increases in sedentary behavior
mainly due to fatigue.'?> In many low- and middle-income coun-
tries (LMICs), increased levels of physical inactivity are exacer-
bated by a lack of access to high-quality facilities for rural
residents, program availability, and lack of information and tai-
lored advice."> Supporting patients to be active at the recom-
mended level during and after treatment is therefore important
for improving their overall health and well-being. However,
there is limited research as to how to support patients in LMICs.
Home-based programs may be an effective way to do this.

Exercise prescribed to patients with BC in the home envi-
ronment has been found to result in significant improvements
in aerobic capacity and QoL.'""'*!* Home-based programs are

acceptable, convenient, and safe and can be delivered to
patients using minimal resources.'>' However, the bulk of the
evidence in this area is heavily skewed toward patients who
live in high-income countries (HICs)'*!® with limited research
conducted in LMICs. Research findings from HICs may not be
transferable to LMICs due to differences in demographic char-
acteristics, health system capacity, sociocultural factors, and
resource availability.!” Furthermore, the word “exercise” and
other related terms are not shown in the bibliometric network
visualization indicating an under-explored research topic in
Indonesia.'® Home-based exercise programs in LMICs may be
important for promoting physical activity in this population as
lack of funding, paucity of trained rehabilitation specialists,
and lack of a tailored physical activity plan often hinder super-
vised hospital-based program delivery."”

Exercise interventions considering sociocultural factors
are more effective in influencing health outcomes. It is
important to evaluate participants’ acceptance of exercise
intervention to assist with their needs and challenges to
adhere to exercise intervention.'> More knowledge about
how our patients with BC accept and experience the quanti-
tative change after completing home-based exercise inter-
vention can enrich the findings from the quantitative
measurements. This knowledge can provide a holistic pic-
ture of implementing a home-based exercise program for
patients with BC in Indonesia and develop tailored interven-
tions based on our patients’ experience and acceptance.

The purpose of this mixed methods study was the quanti-
tative assessment of feasibility and preliminary effectiveness
of'a 12-week home-based exercise program, with qualitative
description of how our patients with BC experience and
accept the program implementation. We hypothesize that
home-based aerobic and resistance exercise is feasible,
acceptable, and effective for Indonesia BC patients.

Methods
Study participants and design

A mixed methods study using concurrent design was con-
ducted from January to July 2022 in patients with BC receiving
endocrine treatment. This study consisted of a single-arm pre-
post intervention study used to evaluate the quantitative feasi-
bility and preliminary effectiveness of participating in a
home-based exercise program and a qualitative measure using
a semi-structured interview to describe the intervention’s
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acceptability. Participants were recruited between 3 January
and 8 April 2022. Data were collected using a range of device-
based (i.e., pedometer, treadmill test) and subjective (i.e., ques-
tionnaires, recall interviews, self-reported diaries) measures.

This study enrolled BC patients aged 18—70years, who
had completed primary treatment and received endocrine
treatment. Patients with stage I[-III BC with Eastern
Cooperative Oncology Group score <1 were recruited using
a consecutive sampling approach. They were included if
they: (a) had completed primary treatment (e.g., surgery,
chemotherapy, and radiotherapy); (b) were within 5 years of
diagnosis; (¢) received ongoing endocrine treatment; (d)
were able to perform moderate-intensity physical activity as
determined by their oncologist and care team; (e) were able
to read and write in Bahasa, Indonesia; and (f) were willing
to provide written informed consent. Patients were excluded
from the study if they had an ejection fraction of <50%, evi-
dence of cardiac disease, severe musculoskeletal problems,
or other contraindications for exercise.

A previous study by Rogers et al.”” reported a VO, peak
increase of 2.6ml/kg/min after a 12-week physical activity
intervention. Sample size calculation using power analysis
based on that data, type-I error of 0.05, and type-II error of
0.80, estimated that 29 subjects were needed. We sought to
enroll up to 36 patients, which also aligned with recommenda-
tions for a sample of 30 participants as a minimum sample size
for designing pilot studies, assuming a 20% dropout rate.?! For
the qualitative interview, the sample size was determined based
on the achievement of data saturation. Consecutive sampling
was done after a 12-week intervention, and no participant
refused to be interviewed. Since no new information was aris-
ing in the last participant’s interview, our sample consisting of
25 patients was deemed sufficient.?? Participants were recruited
from Dr Sardjito General Hospital, a tertiary referral hospital in
Yogyakarta, Indonesia. Ethical approval was obtained from the
Medical and Health Research Ethics Committee, Faculty of
Medicine, Public Health, and Nursing, Universitas Gadjah
Mada, Yogyakarta, Indonesia (reference number KE/FK/0184/
EC/2021).

Study procedures

Potential participants meeting all eligibility criteria were
approached by their oncologists (SHH, MSH) during a hospital
appointment in the cancer clinic, and the study objectives were
explained. All recruited participants signed a written informed
consent form before participation. The intervention consisted of a
12-week, home-based, personalized moderate-intensity aerobic
and resistance exercise program. All participants received a face-
to-face 30-min instructional session with the clinical study coor-
dinator (YKA) under cardiac prevention and rehabilitation
consultant supervision (ABH), before they started the interven-
tion. They were provided with a pre-packaged kit, which included
adetailed written manual of the intervention, a pedometer (Yamax
Digiwalker SW-200, Tokyo, Japan), a set of resistance bands
(Happy Fit®, Jakarta, Indonesia), and a self-report diary.

The aerobic exercise consisted of a walking program based
on the number of steps per day, which was recorded using a
pedometer. The pedometer elicited acceptable inter-unit relia-
bility (p<<0.05) and excellent intra-trial reliability (interclass
correlation=0.75).23 Patients were asked to wear the pedome-
ter daily, except when they were sleeping, and were instructed
to record their number of steps per day during the 12-week
intervention. Patients’ average number of steps per day in the
first week served as a baseline value.?* The target of the aerobic
exercise was individually tailored by adding 3000 accumulated
steps above their baseline value on Sdays of the week. This
value was based on the assumption that moderate brisk walking
produces 100 steps a minute. Therefore, 3000 steps would
equate to approximately 30min of moderate-intensity aerobic
activity, in line with ACSM recommendations.?*

The resistance exercise program consisted of two sets of
biceps curl, triceps extension, chest press, shoulder flexion,
shoulder press, lateral extension, seated row, and upright row,
with 8-10 repetitions.?> Patients were instructed to perform
each exercise with an average total duration of 10 min on 2 days
a week, based on current recommendations’ at home. The exer-
cises were individually tailored based on participants’ strength
and range of movement using a set of three color-coded bands
representing low, moderate, and high levels of resistance. The
resistance program was focused on targeting the upper body, as
the aerobic program focused on the lower body through walk-
ing. The participants recorded their resistance exercise fre-
quency, duration, and intensity in a self-reported diary.

The study coordinator (YKA) explained and demon-
strated the proper use of the resistance bands and how to
safely perform the exercises during the initial 30-min instruc-
tional session. A video and written manual was developed
and given to patients as guidance. It consisted of step-by-
step instructions on how to complete the exercises, exercise
frequency, repetition, and intensity (2—4 rating of perceived
exertion on a 1-10 Borg scale).

The study coordinator monitored participation through
weekly phone communication, recording any side effect
occurrence and providing patients with a target for the fol-
lowing week. During participants’ visits to the hospital for
their monthly check-ups, they were asked to perform each
exercise so the study coordinator could assess their tech-
nique and adjust the level of intensity if required.

Measures

Demographic and clinical characteristics. Demographic data
collected included age, educational background, employ-
ment, and marital status. Clinical data was also collected
including body mass index, hypertension comorbidity, can-
cer stage, primary treatment received (e.g., surgery, chemo-
therapy, and radiation therapy), and details about the type of
endocrine treatment (selective estrogen receptor modulators
(SERMs), such as tamoxifen, and aromatase inhibitors (Als),
such as letrozole, anastrozole, and exemestane). Demo-
graphic and clinical data were extracted from the partici-
pant’s medical records at baseline.
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Intervention feasibility. Intervention feasibility was determined
by (a) recruitment (ratio of the number of participants
recruited to the number of eligible participants approached),
(b) retention (ratio of the number of participants who com-
pleted the 12-week program to the total number of partici-
pants enrolled in the study), (c¢) adherence (the ratio of the
number of participants meeting at least 70% of prescribed
activities calculated using steps per day, resistance exercise
frequency, duration, and intensity to the total number of par-
ticipants completing the 12-week program) defined as feasi-
ble if those rates were above 75%2, and (d) adverse events
(e.g., dyspnea, tachycardia, nausea, pain, and myalgia)
reported by participants. Adherence data was extracted from
participant’s self-reported diary. Baseline demographic, clini-
cal, and treatment factors were compared between adherent
and non-adherent participants.

Intervention acceptability. Intervention acceptability was
explored using semi-structured interviews with participants
(N=25) post-intervention to: (a) explore their experiences
of participating in the intervention and; (b) understand the
most prominent aspects of intervention acceptability. The
first and last authors (YKA, an MD and graduate student in
Master of Medical Science program, and SB, a PhD well-
versed in qualitative research) developed the interview
guide based on the main areas outlined in the theoretical
framework of acceptability.?’” The interview guide was
pilot-tested on the first four participants (16%), and minor
revisions were made before implementing the final version.
Before each interview, informed consent was obtained.
Interviews were conducted by two members (AS, FB) of
the Center of Health Behavior and Promotion, Faculty of
Medicine, Public Health and Nursing, Universitas Gadjah
Mada trained in qualitative interview techniques. All inter-
views were individual and face-to-face, took place in a pri-
vate room in the cancer clinic, lasting approximately
25-40min, and audiotaped. No non-participants were pre-
sent during the interview.

Intervention effectiveness: Aerobic capacity. Participants’ aer-
obic capacity was assessed at baseline and after participa-
tion in the 12-week intervention. Aerobic capacity was
determined with the modified Bruce treadmill test, which is
a predictive submaximal exercise test deemed appropriate
and safe for subjects with a low or unknown functional
capacity.”® A cardiac prevention and rehabilitation consult-
ant (ABH) monitored and supervised all procedures. The
treadmill test (Cardiac Science™ TMS55, Hannover, Ger-
many) was conducted at the Cardiac Rehabilitation Unit,
Dr Sardjito General Hospital. Cardiac rehabilitation nurses
(EW, DP) measured a participant’s blood pressure at rest,
during the test stage, and recovery phase while their heart
rate was automatically recorded using a treadmill test mon-
itor. Treadmill speed and inclination were automatically
increased every 3 min (test stage). The test was terminated
when participants reached volitional fatigue. Exercise

duration was recorded in minutes, and aerobic capacity
was calculated as VO, peak using the following equation:

VOzpeak (m—l / mmj = treadmill speed(ij x
kg min

(O.l+ (incline gradexl.S)) +3.5.

The predicted VO, peak was used to determine participants’
physical fitness, which is classified as low, fair, average, and
good based on the normative values for women from the
ACSM.?8

Intervention effectiveness: QoL and fatigue. Quality of life and
fatigue were assessed at baseline and after participation in
the 12-week intervention using translated and validated
Indonesian versions of the EORTC Quality of Life Question-
naire (QLQ-C30)*° and Fatigue Severity Scale (FSS).* A
member of the research team (NDS) administered the ques-
tionnaires in a private room at the hospital. The EORTC
QLQ-C30 consists of global health status, functional scales,
and symptom scales. A higher score indicates better health
for global health status and functional scales but represents a
higher level of burden for symptom scales.>! The FSS is a
nine-item questionnaire to assess the severity of fatigue
symptoms and its impact on an individual’s daily function-
ing. A higher score of the FSS represented a more severe
fatigue level and also was classified as no-to-mild fatigue
(FSS < 4.0) and severe fatigue (FSS =4.0).3?

Data analysis

Participants’ characteristics were calculated using means and
standard deviation for numerical data and were described
with frequencies and percentages for categorical data.
Descriptive statistics were used to calculate the feasibility
outcomes including recruitment, retention, adherence rate,
and intervention safety. Baseline characteristics were com-
pared between adherent and non-adherent participants using
Chi-Square test.

Quantitative analysis. To analyze the effects of the 12-week
home-based intervention on health outcomes, we used a paired
t-test for treadmill test parameters, except for the physical fit-
ness that was analyzed with the McNemar test as the data was
non-parametric. As QoL and fatigue scores were not normally
distributed, we used the Wilcoxon signed rank test for the analy-
sis. Participants with complete evaluation data were further
classified into two groups (with and without improvement)
based on their aerobic capacity change after the 12-week inter-
vention. Participants’ baseline characteristics were analyzed
between groups using logistic regression. Participants with
incomplete data were not included in the analysis. The p-value
under 0.05 was considered statistically significant while p-value
under 0.10 was considered a trend that may have clinical sig-
nificance. Data were analyzed using STATA software, version
17 (Stata Corp., College Station, TX, USA).
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Table |. Demographics and clinical baseline characteristics.

Variable

Recruited participants (N=36),
Mean = SD or n (%)

Interviewed participants
(N=25), Mean = SD or n (%)

Age (years) 52+6.98
Employment
Employed or self-employed 18 (50.0)
Housewife 18 (50.0)
Education
Less than high school Il (30.6)
High school 18 (50.0)
College 7(194)
Marital status
Married 31 (86.1)
Widowed 3(8.3)
Single 2 (5.6)
BMI (kg/m?) 24.68 +4.38
<23kg/m? 14 (38.9)
=23 kg/m? 22 (61.1)
Hypertension comorbidity
No 27 (75.0)
Yes 9 (25.0)
Stage
Stage I 22 (61.1)
Stage Il 14 (38.9)
Primary treatment
Surgery
Lumpectomy and 18 (50.0)
mastectomy
Mastectomy 18 (50.0)
Chemotherapy 36 (100.0)
Radiation therapy 32 (88.9)
Endocrine treatment
SERMs 19 (52.8)
Ais 20 (55.5)
Endocrine treatment 2847 = 14.62
duration (months)
<24 months 22 (61.1)
>24months 14 (38.9)

52+7.05

11 (44.0)
14 (56.0)

7 (28.0)
14 (56.0)
4(16.0)

22 (88.0)

3(12.0)

0(0)

24.74 + 426
7 (28.0)

18 (72.0)

19 (76.0)
6 (24.0)

16 (64.0)
9 (36.0)

10 (40.0)

5 (60.0)
25 (100.0)
23 (92.0)

12 (48.0)
13 (52.0)
26.89 + 144

16 (64.0)
9 (36.0)

SD: standard deviation; BMI: body mass index; SERMs: selective estrogen receptor modulators; Als: aromatase inhibitors.

Quadlitative analysis. Interviews were audiotaped and tran-
scribed verbatim. The analysis followed a deductive thematic
approach® guided by the theoretical framework of acceptabil-
ity.?” The first author (YKA) reviewed all transcripts line by
line to become familiar with the data and created descriptive
codes. Text passages that had been coded multiple times were
put together and designated as a potential sub-theme. These
initial sub-themes were then grouped into the themes described
in the theoretical framework of acceptability. The transcripts
were then reread to make sure no information was left out. The
last author was interested in this topic due to prior experience
in physical activity research and assumed that this intervention
was acceptable for study participants. However, alternative
interpretations for the data that were generated were proposed
and discussed with the research team using a collaborative
procedure.** The analysis was conducted manually. Specific

quotations were selected to illustrate each of the sub-themes.
To ensure confidentiality, each participant was given an arbi-
trary number as their identifier in the transcripts.

Results

Patient characteristics

The mean age of participants (N=36) was 52 * 6.98 years
old. All participants had mastectomy and chemotherapy, in
which 89%-92% of patients also received radiation therapy.
Endocrine therapy regimen used was tamoxifen (SERMs) in
48%—53% and Als in 52%—55% of participants. The average
endocrine therapy duration was 26.9-28.5months at base-
line. There was no baseline characteristics difference
between recruited and interviewed participants (Table 1).
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Assessed for eligibility (n=48)

v

Excluded (n=12)
¢ Declinedto participate (n=12)

Allocated to intervention (n=36)

Discontinued intervention (n=2)
e Busy (n=1)

4

o Sick (n=1)
Incomplete evaluation data (n=2)

A

Contraindicated to treadmill
test (n=1)

A

Semi-structured
interviewed (n=25)

Analyzed questionnaire
(n=32)

Analyzed treadmill

test (n=31)

Figure |. Flow diagram of participants’ recruitment. From 48 approached eligible patients, 36 patients agreed to participate in the
study. Four participants dropped out and one additional participant was excluded from the post-intervention treadmill test analysis. A
total of 25 participants underwent semi-structured interview at the end of the study.

Intervention feasibility

Recruitment. During the recruitment period between 3 Janu-
ary and 8 April 2022, 48 eligible patients were approached
and 36 patients agreed to participate in the study. Six patients
declined due to being too busy to participate, two because
they were not sure if they would be able to adhere to the
intervention and four were reluctant to engage in the study,
resulting in a 75% recruitment rate.

Retention and adherence. A total of four participants dropped
out from the study due to schedule conflict (n=1), sickness
(n=1), and did not attend post-intervention data collection
(n=2), resulting in a retention rate of §89% (Figure 1). How-
ever, one additional participant who completed the 12-week
intervention has partial data, as they had to be excluded from
the post-intervention treadmill test and aerobic capacity
analysis due to newly acquired musculoskeletal problems.
They were able to complete the questionnaires that were
included in the analysis.

Fifty-three percent of participants adhered to the aerobic
program, achieving at least 70% of the step/day target. The
average number of steps per day significantly increased from
baseline to week 12 (5694 £2820.98 vs 7728 = 2509.34;
p<<0.001) (Figure 2). Seventy-eight percent of participants

adhered to at least 70% of the prescribed resistance exercise
sessions. Participants reported an average of 10.3 £ 5.40 min
duration and 2.2 = 1.21 days a week resistance exercise fre-
quency, with a rating of perceived exertion of 3 out of 10,
indicating moderate intensity. Participants’ adherence was
measured based on self-reported diary and weekly phone
monitoring by the research team. There was no significant
difference in baseline characteristics including demographic,
clinical, and treatment factors, between adherent and non-
adherent groups (Table 2).

Safety. No severe adverse events were reported. However,
five patients (13.9%) reported myalgia after completing the
resistance exercises. One participant reported pain, swelling,
and discharge around post-mastectomy wounds after com-
pleting the 12-week intervention. All symptoms were
relieved after a week of oral antibiotics treatment and twice-
a-week wound debridement. Due to the absence of labora-
tory investigation, infection etiology could not be excluded
and this case might not be related to study intervention.

Intervention acceptability

Findings on acceptability of the intervention are presented
under three separate but interconnected themes including



Astari et al.

15,000

10,000
i
1

—

Steps per day

5,000

0

6 7 8 9 10 1 12

Week

Figure 2. Participants’ steps per day during the |12-week physical activity intervention. Box plots demonstrated the participants’ steps
per day during the |2-week study intervention. Horizontal line is the participants’ median target by adding 3000 steps/day (median 8800

steps/day).

Table 2. Baseline characteristics influencing participants’ adherence.

Variables Aerobic exercise p-Value Resistance exercise p-Value
Adherent Non-adherent Adherent Non-adherent

Age
<52years 10 (55.6) 8 (44.4) 0.755 12 (66.7) 6 (33.3) 0.075
>52years 7 (50.0) 7 (50.0) 13 (92.9) 1 (7.1)

Employment
Employed/self- 8 (53.3) 7 (46.7) 0.982 10 (66.7) 5(33.3) 0.141
employed
Housewife 9 (52.9) 8 (47.1) 15 (88.2) 2(11.8)

Education
=High school 11 (47.8) 12 (52.2) 0.287 16 (69.6) 7 (30.4) 0.073
<High school 6 (66.7) 3 (333) 9 (100.0) 0 (0.0)

Marital status
Married 14 (51.8) 13 (48.2) 0.563 22 (81.5) 5(18.5) 0.296
Widowed, 3 (60.0) 2 (40.0) 3 (60.0) 2 (40.0)
single

BMI (kg/m?)
<23 kg/m? 8 (61.5) 5(38.5) 0.430 10 (76.9) 3 (23.1) 0.892
=23 kg/m? 9 (47.4) 10 (52.6) 15 (78.9) 4 (21.1)

Stage
Stage |-l 10 (50.0) 10 (50.0) 0.647 16 (80.0) 4 (20.0) 0.740
Stage Il 7 (58.3) 5(41.7) 9 (75.0) 3 (25.0)

Endocrine treatment duration
<24 months 10 (47.6) 11 (52.4) 0.388 17 (80.9) 4 (19.1) 0.593
>24months 7 (63.6) 4 (36.4) 8(72.7) 3 (27.3)

BMI: body mass index.

affective attitude, burden, and perceived effectiveness.
Exemplary quotes are presented in Table 3 to represent partici-
pants’ affective and cognitive responses associated with par-
ticipating in the home-based program.

Affective attitude. Most participants reported enjoying partici-
pation in the program, with some describing that goal-setting
(i.e., target step counts) served as a motivation and challenge
that encouraged them to do more. Furthermore, regular contact

with the research team provided many participants with a sense
of reassurance that they were completing the exercises cor-
rectly. However, one participant recounted experiencing dis-
comfort while walking (e.g., knee and foot pain), which had a
negative impact on her ability to complete the walking sets.

Burden. The combined aerobic and resistance program was,
for the most part, described as straightforward to complete
and was not considered to be burdensome. Walking was
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Table 3. Relevant quotations of acceptability themes from BC patients’ participation in home-based exercise intervention (N=25).

Themes and subthemes

lllustrative quotes/Key quotations

Affective attitude
Enjoying intervention activities

Goal-setting as motivation and challenge to
overcome

Sense of reassurance from regular contact with
the research team

Convenient instrument

Disadvantages of aerobic exercise (walking)

Disadvantages of resistance exercise

Burden
Straightforward and effortless

Flexibility

Adapting to a novel exercise program
Feeling burdened targets

Perceived effectiveness
Improved fitness and stamina

Reduced fatigue
Developing a new habit

Improved arm strength and range of movement

Improved physical symptoms

Improved psychological well-being

Increased physical self-efficacy

“Yes, | enjoyed it [the exercise program] and was happy to do it. | even felt
guilty when | could not do the program.” (P18)

“It [the exercise program] is fun! The exercise was a challenge for me but | was
happy to do it.” (P23)

“The weekly targets pushed me to do more exercise. My exercise target was
increased every week. | often wondered whether | could reach the target or
not and it turned out, that | could.” (P19)

“I was happy that someone paid attention and routinely reminded me to do the
exercises. When | had a question about how to do an exercise, | could ask her
[the researcher] so | didn't get lost at home.” (P09)

“Every day we used a pedometer and only took it off when going to the
bathroom or sleeping. | didn’t mind it [wearing the pedometer].” (P24)

“l didn’t like walking, even before participating in this program. My foot hurt
when | walked too far or too long. Actually, | realized the importance of
walking as an aerobic exercise. However, | still couldn’t perform adequate
walking.” (P25)

“After using the resistance band, it hurt here (pointing at her arm). So, |
decided to stop doing the exercise.” (PI3)

“It [exercise program] was simple and easy especially after you have practiced
the exercises a couple of times.” (POI)

“Walking is easy. As for resistance exercise, | had to memorize the
movements.” (P12)

“There was no obligation to do it [exercise] in the morning. Sometimes | did it
in the afternoon, sometimes before | went to bed. When | wanted to exercise,
| just used the resistance band. So, | didn’t feel burdened, no. . .” (POI)

“At first, | felt stressed. But after | went through it [the exercises] and learned
the technique, | was able to relax and keep my mind calm, no problem.” (P21)
“Whenever the doctor reminded me about this program, my mind became
troubled. | felt like | had to chase targets, targets, and targets.” (P13)

“Most importantly, my fitness has improved. Now | don’t easily pant while
walking.” (P08)

“Before this [program], | felt my body was fatigued and tired easily. After
participating in this program, | am not as easily tired.” (P10)

“My [past] experience was that | usually didn’t do exercise. Since | was given
this program, | made time for exercise.” (P09)

“After surgery, my arm movement was very limited. Now, | can move my arm
more freely.” (P12)

“Resistance exercise helped me improve my arm's range of movement. | can
lift my arm and bring my arm behind my back. Before [participating in the
program], | couldn't move my arm behind my back and buttoning up my shirt
was difficult. Now, | can do it comfortably.” (P20)

“I can lift my arm! Before, | got tired only from combing my hair.” (P08)

“Pain around my post-surgery area is reduced.” (P22)

“| feel my appetite is increasing.” (P14)

“Tingling in my hands are reduced so | can work more comfortably with longer
duration.” (PI1)

“Before | was more concerned about my disease, whether | can be cured or
not. But now, | feel happier.” (P20)

“I gained more confidence since practicing the resistance exercise. Even though
| can't do it 100%, | am confident because | know | can do it.” (P07)




Astari et al.

Low

45%

Before
intervention

Low

After
intervention

Figure 3. Participants’ physical fitness before and after the |2-week physical activity intervention. A Sankey diagram described
participants’ physical fitness before and after the |12-week study intervention. Physical fitness was classified as low, fair, average, and
good fitness based on aerobic capacity and age. Line thickness indicates participants’ proportion.

typically perceived as simple and easy to do, while resistance
exercise required participants to concentrate on proper tech-
nique. Participants spoke about the benefit and ease of being
able to complete the exercises in the home setting, providing
them with flexibility in when and where to do the exercises.
However, for most participants, there was an initial period at
the start of the program that was perceived as stressful. This
was due to having to learn new exercises alongside becom-
ing familiar and comfortable with apparatuses such as resist-
ance bands and belt-worn pedometers. In contrast with the
vast majority of participants who believed goal-setting was a
motivation for them, one participant reported feeling bur-
dened by the need to achieve a weekly exercise target.

Perceived effectiveness. Most of the participants reported
feeling that their fitness and stamina improved, and also felt
less tired (fatigue), following participation in the program.
For some, participating in this program was novel since they
did not regularly exercise or participated in no exercise at all.
Participants reported positive physical changes including
improved range of movement and upper body strength,
reduced post-surgical pain, and symptom improvements
including increased appetite and reduced tingling in their
arm. Psychological improvements were also noted by some

participants, such as increased physical self-efficacy and
overall well-being.

Intervention effectiveness

Aerobic capacity. At baseline, we found 18 participants
(58.1%) had low fitness, 9 (29%)) fair fitness, 3 (9.7%) aver-
age fitness, and only one participant (3.2%) had good physi-
cal fitness, based on the normative values from ACSM.?¢
After the 12-week home-based intervention, the number of
participants with low and fair physical fitness was reduced
(54.8% and 19.4%), while the number of participants with
average and good physical fitness was increased (16.1% and
9.7%) (Figure 3). Additionally, the 12-week home-based
aerobic and resistance exercise intervention significantly
increased test duration and aerobic capacity in predicted VO,
peak (+1.1min, p=0.001 and +2.3ml/kg/min, p=0.043,
respectively) (Table 4).

Twelve participants (38.7%) demonstrated improvement
in aerobic capacity after a 12-week intervention, while the
rest (n=19; 61.3%) remained the same or declined. From
logistic regression, we found that hypertension comorbidity
and low physical fitness at the baseline were significantly
associated with aerobic capacity improvement (p=0.031 and
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Table 4. Modified Bruce treadmill test results before and after intervention (N=31).

Parameters Before intervention After intervention p-Value
(mean = SD) (mean = SD)

Test duration (min) 9.89 +2.38 10.99 =2.24 0.001
Aerobic capacity

VO, peak (ml/kg/min) 21.24+6.83 23.54+6.55 0.043
Rest HR (bpm) 93.84+ 14.65 91.52*+15.14 0.372
Rest SBP (mmHg) 119.68 + 13.54 119.68 = 12.51 0.942
Rest DBP (mmHg) 72.90 =5.88 74.19 +6.20 0.285
Peak HR (bpm) 149.23 + 19.84 148.00 = 18.25 0.702
Peak SBP (mmHg) 162.58 +20.16 159.35 +23.65 0.108
Peak DBP (mmHg) 75.80 = 6.72 76.13+7.61 0.781

SD: standard deviation; VO,peak: peak oxygen uptake; HR: heart rate; bpm: beat per minutes; SBP: systolic blood pressure; DBP: diastolic blood pressure.

0.033) (Table 5). Adherence rates to the intervention were
not significantly associated with aerobic capacity improve-
ment (p=0.246 and 0.798).

Quality of life and fatigue. The mean of each QoL domain and
FSS at baseline and post-intervention was presented in Table
6. There were no significant changes in all QoL domains
before and after the 12-week intervention (p > 0.050). How-
ever, most domains in the functional scale were slightly
higher in post-intervention evaluation, and appetite loss was
trending toward improvement (p=0.083). The exercise
intervention appeared to decrease fatigue severity although
statistical significance was not reached (p=0.299).

Discussion

This study reports on the feasibility, acceptability, and pre-
liminary effectiveness of a home-based exercise program
delivered during endocrine treatment for patients with BC.
This is the first study to implement a combined aerobic and
resistance exercise intervention in BC care in Indonesia. It is
also one of few studies that have used a personalized exercise
program in a home setting in an LMIC. In addition, few stud-
ies in LMICs have used a predictive submaximal exercise test
to assess changes in physical fitness. Our study demonstrated
that participation in a 12-week home-based exercise was fea-
sible and acceptable. Moreover, preliminary findings point
toward significant increases in predicted VO, peak and exer-
cise duration suggesting that the program may be beneficial
for patients receiving endocrine treatment in Indonesia.
Despite a considerable amount of research investigating
the impact of exercise on outcomes for patients with BC,
studies that focus on home-based interventions that can be
embedded in a real-world setting are scarce.*® In Indonesia,
evidence-based interventions that are affordable, accessible,
low burden for healthcare professionals and can be delivered
as an integrated pathway are needed to improve outcomes
for patients with BC. Most countries in low resources set-
tings struggle to deliver exercise interventions due to a lack
of resources, space, equipment, and trained professionals.*®

Our study is one of the first studies to identify and analyze
indicators addressing the possibility of delivering home-
based exercise (e.g., feasibility and acceptability) in the con-
text of cancer care in Indonesia.

The recruitment and retention rates (75% and 89%) in our
study are consistent with rates observed in studies conducted
in high-income country settings (ranging from 76.5% to
97%).111337 Adherence to resistance exercise in this study
(78%) was considered high, supported by a previous review
suggesting 71%—88% as high adherence levels for home-
based aerobic and resistance intervention in HICs.'® However,
adherence to the aerobic program (53%) was lower than other
walking-based interventions,*®* but followed similar trends
as found by Pinto et al.,*® where walking was highest in the
first 4 weeks of the intervention and then declined until week
12 due to the increased exercise targets and a reduction in its
novelty over time. Previous studies found that education
level, BMI, history of multimodal treatment, and physical
fatigue were predictors of adherence rate*'*? even though our
analyses revealed no association between participants’ char-
acteristics and adherence rate. However, Witlox et al.*! sup-
ported that possible predictors of adherence were not identical
across the study population. Our study, as reported elsewhere
in the literature, highlights the acceptability of home-based
exercise programs during the treatment for BC.*#
Participants reported that exercises were easy and enjoyable.
Overall, the absence of serious adverse events in the present
study indicates that home-based aerobic and resistance exer-
cise have an acceptable safety profile. Whilst five patients
(13.9%) reported myalgia after participating in resistance
exercise, its reported prevalence in this study aligns with sim-
ilar studies (13.3% and 16.1%).2%% While myalgia can be
caused by caused by unaccustomed exercise* and is a com-
mon side effect of endocrine treatment.*’ Future research
should investigate pain exacerbation with exercise in patients
receiving endocrine treatment who have not previously per-
formed resistance exercise.

Our study expands on previous research by exploring the
feasibility and acceptability of a home-based exercise pro-
gram in the context of an LMIC setting and provides new
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Table 5. Participants’ baseline characteristics influencing aerobic capacity improvement (N=31).

Factors With Without OR p-Value 95% ClI
improvement improvement
n (%) n (%)

N 12 19
Age

<b52years 5 (41.7) 13 (68.4) Ref

>52years 7 (58.3) 6(31.6) 0.33 0.147 0.07-1.48
BMI

<23 kg/m? 4 (33.3) 8 (42.1) Ref

=23 kg/m? 8 (66.7) Il (57.9) 0.69 0.626 0.15-3.10
Hypertension comorbidity

No 7 (58.3) 18 (94.7) Ref

Yes 5 (41.7) 1 (5.3) 0.08 0.031 0.01-0.79
Stage

Stage |-l 6 (50.0) 13 (68.4) Ref

Stage llI 6 (50.0) 6 (31.6) 0.46 0.309 0.10-2.04
Endocrine treatment duration

<24months 9 (75.0) 11 (57.9) Ref

>24months 3 (25.0) 8 (42.1) 2.18 0.337 0.44-10.73
Physical fitness

Low 10 (83.3) 8 (42.1) Ref

Fair, average, 2 (16.7) 11 (57.9) 0.14 0.033 0.02-0.85

good
Aerobic exercise adherence

Adherent 5 41.7) 12 (63.2) Ref

Non-adherent 7 (58.3) 7 (36.8) 0.42 0.246 0.09-1.83
Resistance exercise adherence

Adherent 9 (75.0) 15 (78.9) Ref

Non-adherent 3 (25.0) 4 (21.1) 0.80 0.798 0.144.42

OR: odds ratio; Cl: confidence interval; BMI: body mass index.

insight into women’s cognitive and emotional responses to an
intervention delivered by healthcare professionals in
Indonesia. In this study, we found that home-based aerobic
and resistance exercise is acceptable, with perceived benefits
(including improved physical fitness, arm strength and move-
ment, and psychological well-being), goal-setting, and reas-
surance feeling as the major enabling factors. On the contrary,
we found pain experienced during and after exercising as a
barrier that led to low intervention adherence. The inclusion
of participant interviews provides insights into the mecha-
nisms that may be underpinning the emotional experience of
engaging with exercise, and participants’ perceptions of the
burden and effectiveness associated with the intervention.
Strategies to mitigate barriers (e.g., offering individualized
types of therapeutic exercises) and maintain or enhance par-
ticipation in exercise are needed in future work to improve
adherence and increase intervention uptake.*®4°

The home-based aerobic and resistance exercise was bene-
ficial, demonstrating a remarkable increase in the predicted
VO, peak and treadmill test duration, in line with previous
studies in HICs.!"15263945 An increase of 3.5ml/kg/min VO,
peak, representing aerobic capacity improvement, is associated

with reduced mortality in patients with BC.!? Patients with BC
and moderate aerobic capacity demonstrated a 33% lower risk
of mortality.*° In addition, a meta-analysis reported that partici-
pation in a home-based exercise intervention results in QoL
improvement and is an efficacious option for those with limited
access to exercise facilities.’! However, this study failed to
show a significant QoL improvement, probably due to a high
QoL level at the baseline. We identified differing levels of
improvement regarding aerobic capacity. In this study, partici-
pants who did not experience an improvement in aerobic
capacity, sometimes referred to as “non-responders,” had better
physical fitness compared to the responders who mostly
(83.3%) had low physical fitness. These last two findings may
indicate little opportunities to improve or a ceiling effect. We
could not further analyze this ceiling effect in the absence of a
control group. In addition, considering that this study used a
home-based intervention, the overall exercise dose was rela-
tively low. However, based on our aerobic capacity finding, the
low-dose exercise still had significant benefits, particularly
among responders, even though the magnitude was lower com-
pared to moderate-to-high dose programs usually delivered in
a supervised setting.>? Studies with control groups are needed,
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Table 6. Quality of life and fatigue before and after intervention (N=32).

Domain Before After p-Value
intervention intervention
EORTC QLQ C-30 (mean = SD)
Global health status/QoL 82.16 = 15.67 82.03 +15.85 0.741
Functional scales
Physical 61.25*6.44 62.29 +8.05 0.246
Role 61.46=13.01 63.54+7.84 0.669
Emotional 53.39*17.05 55.21 =19.37 0.202
Cognitive 54.69 £ 17.06 55.73+16.18 0.574
Social 66.67 +0.00 65.63 +5.89 0317
Symptom scales
Fatigue 11.46 = 14.79 13.54 2181 0.456
Nausea and vomiting 1.01 =4.04 1.56 =4.93 0.563
Pain 4.69+11.39 573+ 13.12 0.686
Dyspnea 0.00 +0.00 2.08*+8.19 0.157
Insomnia 8.33+20.74 11.46 =20.05 0.220
Appetite loss 521 =19.14 0.00+0.00 0.083
Constipation 3.12%+9.87 4.17+11.20 0.654
Diarrhea 1.04 £5.89 0.00 +0.00 0317
Financial difficulties 6.25+17.84 521 +1493 0.438
Fatigue severity scale (FSS)
Fatigue severity (mean * SD) 3.56 £1.79 331£1.72 0.299
Fatigue severity category (n (%))
No-mild fatigue (FSS < 4) 16 (50.0) 17 (53.1) 0.739
Severe fatigue (FSS = 4) 16 (50.0) 15 (46.9)

SD: standard deviation; EORTC QLQ-C30: European organization for research and treatment of cancer quality of life core questionnaire; QoL: quality of

life; FSS: fatigue severity scale.

as well as exploring tailoring of intervention dose in response
to participant baseline physical fitness level.

The UK Medical Research Council intervention develop-
ment framework consists of four phases to increase the uptake
of successfully tested interventions,” namely intervention
development, feasibility, evaluation, and implementation
order. Our study assessed intervention feasibility and accept-
ability at the patient level and suggested that different out-
comes are probably associated with the participant’s physical
fitness level at baseline and total exercise dose. Intervention
refinement after confirming the dose-response interaction,
acceptability from the provider level, and cost considerations
are essential before testing the intervention in the evaluation
phase. Continuous evaluation before incorporating an inter-
vention into routine care is needed since other BC populations
in different hospitals or regions may have different acceptabil-
ity rates, barriers, or enabling factors. Effective implementa-
tion also requires rehabilitation professionals training, public
awareness education, and collaboration with other institutions
or hospital to facilitate knowledge and resource transfer.*®

This is the first study that evaluates the feasibility and
acceptability using theoretical framework analysis on home-
based exercise intervention in LMICs. Previous studies in
India®* and Indonesia® did not report feasibility data.
Measuring and reporting the implementation outcomes are
important to maximize the use and impact of an intervention

study in real-world setting.3>33 This study has already used
mixed methods study to measure feasibility, acceptability,
and preliminary effectiveness that reflect intervention appro-
priateness.** Additionally, a predictive submaximal treadmill
test was used to assess aerobic capacity, which was perceived
to be safer compared to field-based tests and timed up-and-
go test>® and more convenient compared to a cycle ergome-
ter.’’ The modified Bruce treadmill test that we used has
proven valid.®® Furthermore, our study combined aerobic
and resistance exercise in a home-based setting and demon-
strated a positive effect on the aerobic capacity outcome.
Most previous studies have adopted a single training modal-
ity, mainly aerobic exercise.’>>-60

Our study has limitations. First, even though implement-
ing home-based exercise intervention was novel for
Indonesian BC patients, as well as other LMICs, this kind of
study was already conducted mainly in HICs, 15263945 [n
addition, other studies incorporated other aspects alongside
exercise intervention, such as nutritional and psychological
education,®’ or assessed different outcomes, for example,
lymphedema.®? Second, a self-reported diary was used to cap-
ture patients’ adherence that may have introduced recall bias
with consequential over- or under-reporting.>® Weekly phone
calls to monitor and document self-reported data from the
prior week were conducted to minimize this bias. This study
lacked a resistance test despite the use of a combined aerobic
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and resistance exercise intervention. Handgrip strength, one-
repetition maximum, and multiple repetition test are com-
monly used evaluation methods in resistance exercise?, but
appropriate equipment and gym facilities were not available
to implement these measures. Lastly, even though we already
incorporated some implementation outcomes, we have not
analyzed the intervention acceptability beyond the patient
level, the degree of intervention adoption, and cost-effective-
ness.* Future studies need to address these concerns to pro-
mote home-based aerobic and resistance exercise
implementation into cancer routine care in Indonesia.

Conclusion

This first study to implement a home-based combined aero-
bic and resistance exercise intervention in BC care in
Indonesia demonstrates its feasibility, acceptability, safety,
and preliminary effectiveness. Our work has begun to iden-
tify mechanisms that may be influencing the positive out-
comes experienced by participants, but further intervention
mapping and testing are required to support its development
and understand its delivery and performance when tested in
additional sites. Future research is required to determine
appropriate approaches to tailoring the content of aerobic
and resistance exercise programs in response to baseline lev-
els of physical fitness to avoid ceiling effects.
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