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A B S T R A C T   

Background: Patients with primary brain tumours (i.e., neuro-oncology patients) lack access to exercise oncology 
and wellness resources. The purpose of the Alberta Cancer Exercise – Neuro-Oncology (ACE-Neuro) study is to 
assess the feasibility of a tailored neuro-oncology exercise program for patients across Alberta, Canada. The 
primary outcome is to assess the feasibility of ACE-Neuro. The secondary outcome is to examine preliminary 
effectiveness of ACE-Neuro on patient-reported outcomes and functional fitness. 
Methods: Neuro-oncology patients with a malignant or benign primary brain tumour that are pre, on, or 
completed treatment, are >18 years, and able to consent in English are eligible to participate in the study. 
Following referral from the clinical team to cancer rehabilitation and the study team, participants are triaged to 
determine their appropriateness for ACE-Neuro and other cancer rehabilitation services (including physiatry, 
physiotherapy, occupational therapy, and exercise physiology). In ACE-Neuro, participants complete a tailored 
12-week exercise program with pre-post assessments of patient-reported outcomes and functional fitness, and 
objective physical activity tracked across the 12-week program. ACE-Neuro includes individual and group-based 
exercise sessions, as well as health coaching. 
Conclusion: We are supporting ACE-Neuro implementation into clinical cancer care, with assessment of needs 
enabling a tailored exercise prescription.   
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1. Background 

While there is evidence supporting the role of exercise and physical 
activity for all individuals living with cancer [1], certain tumour groups, 
including patients with primary brain tumours (i.e., neuro-oncology 
patients), are underrepresented in this literature [2]. Primary brain tu-
mours are defined as tumours that start in the brain cells. They rarely 
spread outside of the central nervous system [3]. Patients with primary 
brain tumours are often presented with poor survival prognoses and 
undergo intensive treatments that result in cognitive and physical im-
pairments, impacting activities of daily living (e.g., speech, balance, 
coordination), as well as quality of life [2,4–6]. In Canada, Glioblastoma 
is the most commonly diagnosed brain cancer in adults [7]. As a cancer 
population with a median survival of 12–14 months, and 5-year survival 
rate of 1% for adults over 55 [8], supporting patients to engage in ex-
ercise and physical activity may aid in supporting wellness and 
enhancing quality of life. Other primary brain tumours, even if they 
grow slowly (i.e., low-grade meningiomas), can significantly affect the 
quality of life of patients, including the younger adult population. To 
improve effectiveness, a multidisciplinary collaboration across the 
medical, rehabilitation, and exercise specialist teams to enhance access 
to tailored exercise resources is essential [2,9,10]. 

Exercise work to date in neuro-oncology has been limited, with the 
few studies supporting exercise feasibility and potential impacts, 
including decreasing symptom burden and improving physical function, 
cardiorespiratory fitness, cognition, quality of life, and emotional well- 
being [11–13]. Given the early state of this literature, work must 
continue to assess the role of exercise for individuals with brain tumours, 
and in particular assess the feasibility of implementation into clinical 
care and how to best tailor exercise based on the unique needs and 
significant treatment-related side effects that remain a major burden and 
negatively impact quality of life in this patient population [14–17]. 

Within Alberta, Canada, we have implemented the Alberta Cancer 
Exercise (ACE) program [18] over the past five years, and effectiveness 
is currently being assessed in a dataset of over 2300 participants. 
However, ACE primarily includes participants from breast, prostate, and 
colorectal tumour groups. Thus, there remains a critical need for clinical 
workflows to support building exercise referral into the cancer care 
system specifically for underserved populations, such as 
neuro-oncology. Building from ACE, and with a focus on co-creation of 
tailored programming with patients, clinicians, and researchers, our 
work aims to [1]: provide a tailored exercise program for 
neuro-oncology patients, considering addressing needs earlier in the 
care pathway, from diagnosis through treatment and into longer term 
survivorship [2]; provide models of delivery of exercise oncology pro-
grams to enhance access (i.e., remote delivery, home support, individual 
vs group); and [3] build this improved access systematically within the 
neuro-oncology clinics in Calgary and Edmonton, to ensure that all pa-
tients diagnosed with brain tumours can access supportive care re-
sources during their cancer care journey. Given the stage of research for 
exercise oncology in Alberta, an effectiveness-implementation trial [19] 
in neuro-oncology supports development of a safe and effective pro-
gram, with changes implemented based on quality improvement feed-
back from patient and clinical teams as needed throughout the study. 

The primary outcome of this work is thus to assess the feasibility of a 
tailored neuro-oncology exercise program for patients (i.e., ACE-Neuro- 
Oncology; ACE-Neuro), being treated at the two tertiary cancer centres 
in Alberta – the Tom Baker Cancer Centre (TBCC) in Calgary, and the 
Cross Cancer Institute (CCI) in Edmonton. Feasibility includes rates of 
referral and enrolment, program adherence, measurement completion, 
and adverse event reporting. Specific outcomes related to the rehabili-
tation triage clinic will be reported separately. Secondary outcomes are 
to examine the preliminary effectiveness of the neuro-oncology exercise 
program on patient-reported outcomes, functional fitness, and physical 
activity levels. We hypothesize that ACE-Neuro will be feasible, with 
≥50% eligible patients referred to ACE-Neuro, ≥50% of those enrolled 

will complete the intervention, ≥60% of those who complete the 
intervention will complete pre- and post-intervention measures, ≥40% 
of those who complete the intervention will complete follow-up mea-
sures, and no major adverse events will occur. We also hypothesize that 
ACE-Neuro will be effective, as measured by improvements in patients’ 
physical and psychosocial well-being as well as physical activity levels 
(individual level outcomes), and a more integrated workflow in the 
clinical cancer care setting that includes exercise as part of standard 
clinical practice (systems level outcome). 

2. Methods 

2.1. Study design and procedure 

This study was approved by the University of Calgary Health 
Research Ethics Board of Alberta (HREBA) – Cancer Committee (CC) - 
HREBA. CC-20-0322. Using the successful implementation model of the 
exercise oncology program developed in ACE, the proposed feasibility 
study includes a neuro-oncology cohort within a mixed methods study 
design. 

2.2. Participants 

All neuro-oncology patients with a malignant or benign primary 
brain tumour that are pre, on, or completed treatment in Alberta, Can-
ada, are >18 years, and able to consent in English are eligible to 
participate in the study. Recruitment began in April 2021 and is ex-
pected to close in Spring 2023, with follow-up assessments concluding a 
year later (Spring 2024). Because the main outcome of this study is 
feasibility, an a priori sample size has not been calculated. Based on 
current clinical numbers, and previous work done with neuro-oncology 
patients at CCI, we anticipate approximately 25–30 eligible patients per 
year, per site. 

2.3. Recruitment & referral 

The study flow is depicted in Fig. 1. Our aim is to support referral of 
all eligible neuro-oncology patients to ACE-Neuro. Recruitment pro-
cedures are dependent on the site. Within Calgary (i.e., TBCC), the 
clinical team (consisting of oncologists and nurse practitioners) will 
send a referral to Rehabilitation Oncology via Cancer Care Alberta’s 
Putting Patients First Questionnaire in the electronic oncology booking and 
medical information system. The clinical team, based on their judgment, 
may not refer patients they deem to be ineligible, for reasons such as 
disease status, not being interested, unable to participate in exercise, not 
able to consent in English, or other clinical reasons. In Edmonton (i.e., 
CCI), neuro-oncology patients will be introduced to ACE-Neuro during 
their usual triage assessment that is conducted by an occupational 
therapist. Patients will be provided with a study brochure and instructed 
to contact the study team. 

Once referred to ACE-Neuro, the study coordinator at each site 
contacts potentially eligible patients and presents a full introduction to 
the study. Patients that agree to participate are sent the study consent 
form via REDCap, a secure web application (Research Electronic Data 
Capture; REDCap) [20]. After consenting to the study, all patients un-
dergo a two-part screening procedure prior to beginning the exercise 
program. In Calgary, this procedure includes the following:  

(1) CALGARY PART ONE SCREENING: Patients will complete 
health and medical history screening, including a Health History 
Questionnaire, an Identifying Information Questionnaire (i.e., 
demographics), and the Physical Activity Readiness Question-
naire; PAR-Q+. In addition, patients complete baseline patient- 
reported outcomes (PROs), which are further outlined below. 
This screening and all questionnaires are completed via REDCap. 
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(2) CALGARY PART TWO SCREENING: Cancer Physiatry (i.e., 
physical medicine and rehabilitation) is part of the Rehabilitation 
Oncology clinic team at the TBCC, thus patients will attend a 
Neuro Oncology Rehabilitation Triage Clinic, led by a Resident 
Physician (LCC) and the ACE-Neuro Study Coordinator (JTD), to 
assess the patients’ readiness for participating in ACE-Neuro. 
During this 45-minute appointment, patient medical and func-
tional history is reviewed, a full neurological examination is 
performed, and the Short Physical Performance Battery Protocol 
(SPPB) screening test is performed [21]. Based on test results, 
Karnofsky Performance Status (KPS) and Eastern Cooperative 
Oncology Group (ECOG) scores are determined and patients are 
subsequently triaged to ACE-Neuro, Rehabilitation Oncology 
(including physiatry, physiotherapy, and occupational therapy), 
or a combination of these services. If not initially triaged to 
ACE-Neuro, patients will be re-referred to the ACE-Neuro study 
team once deemed appropriate by their clinical team. During the 
COVID-19 pandemic, additional Alberta Health 
Services-regulated COVID-19 screening procedures will take 
place in advance of this in-person appointment. 

In Edmonton, Cancer Physiatry is not internally offered as a Reha-
bilitation Oncology service within the cancer care system. Thus, as part 
of usual care, patients will be assessed by an occupational therapist, 
which includes completing the Short Physical Performance Battery 

screening test. Following self-referral to ACE-Neuro and participant 
consent to the study, the subsequent screening procedure includes:  

(1) EDMONTON PART ONE SCREENING: A Clinical Exercise 
Physiologist will complete health and medical screening for 
participants using the Health History Questionnaire, Identifying 
Information Questionnaire, and the Physical Activity Readiness 
Questionnaire; PAR-Q+.  

(2) EDMONTON PART TWO SCREENING: The Clinical Exercise 
Physiologist will obtain physician approval for participation in 
ACE-Neuro. 

2.4. The exercise intervention 

2.4.1. Exercise sessions 
Upon entering the study, participants will be provided with a 

welcome package including an overview of the 12-week program, the 
role of exercise for neuro-oncology, understanding the FITT (Frequency, 
Intensity, Time, and Type) principle, instructions for using the activity 
tracker, educational topics and their respective handouts, and additional 
resources, including a Cancer and Exercise Wellness Manual. The 12- 
week exercise intervention will be tailored to each participant, with 
programs designed by an exercise specialist (Fig. 2). Following pub-
lished guidelines [1], and the established ACE [18], program protocol, 
the program will include twice-weekly supervised exercise sessions led 

Fig. 1. Flow diagram for the multi-site single-arm ACE-Neuro study. 
Recruitment began in April 2021. Follow-up assessments are expected to conclude in Spring 2024. PROs = patient-reported outcomes. 
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by the study exercise specialist. Depending on COVID-19 restrictions 
and participant preferences, the intervention is delivered remotely (i.e., 
via Zoom), or in-person (i.e., at the University of Calgary or University of 
Alberta cancer and exercise-specific facilities). Session intensity will be 
based on participants’ acute perceptions of energy and fatigue and 
monitored using Borg’s Rating of Perceived Exertion (RPE; 1–10) scale 
[22]. Sessions will be 30–60 min, tailored to meet the unique needs of 
each individual and progressed over time, and overall may include the 
following: 5-10-min warm-up focusing on mobility and light aerobic 
movements (RPE ~1–3); a 15-40-min aerobic, resistance, and balance 
training circuit (RPE ~2–6); followed by a 10-15-min cool down, 
including flexibility training (RPE ~1–2). All participants start in a 
one-on-one format, and after two weeks of individual sessions, partici-
pants are offered a once-weekly group in-person or virtual (depending 
on COVID-19 restrictions) session with other ACE-Neuro participants. If 
participating remotely, both one-on-one and group-based sessions will 
be delivered via Zoom. The group session will replace one of their 
weekly individual sessions, and is designed to foster social connections 
that are central to the ACE model [18]. Finally, the exercise program will 
follow an “exercise and educate” framework that is based on motivational 
interviewing, health coaching, and health behaviour change [23,24] 
that includes the education topics of (1) goal setting, (2) behaviour 
change, (3) stress management, (4) self-compassion, (5) sleep, and (6) 
social support. Education topics will be discussed every two weeks at the 
end of the exercise session, during cool-down. In addition, participants 
will have the option to attend a live webinar on each topic during their 
12-week program. 

2.4.2. Health coaching 
All participants will have the choice to participate in health coaching 

calls [23], provided by a health coach with exercise oncology specific 
training. Health coaching calls will take place weekly for 15–30 min 
following an individualized exercise training session, and will be 
delivered remotely (e.g., via end-to-end encrypted Zoom or phone call) 

at the participants’ preferred date and time. Health coaching calls will 
use a participant-centered approach, with consideration given to 
participant-determined discussion, self-discovery, and the 
coach-participant relationship [23]. Health coaching will be delivered 
one-on-one for the first month of the program (week 1–4), followed by 
group health coaching for the remainder of the 12 weeks (week 5–12), 
for the participants that attend the group-based classes. 

To ensure consistency in both the health coaching and exercise 
program delivery across participants, and to ensure that the principles of 
health coaching are being followed during calls, fidelity checks will take 
place throughout the study. Ten percent of all calls and exercise sessions 
will be randomly selected for evaluation, and a standardized fidelity 
‘checklist’ form will be completed by blind trained assessors (i.e., ex-
perts in the field; trained graduate students). 

2.5. Timeline of assessments 

In addition to attending the triage clinic, consenting patients will 
complete assessments at five timepoints (1): baseline PROs and health 
screening, pre-triage clinic, (2) baseline functional fitness, post triage 
clinic, (3) post-program (twelve weeks), (5) six months, (6) twelve 
months (Fig. 1). The twelve week, six month, and twelve month time-
points will all include the completion of PROs via REDCap and the 
assessment of functional fitness (online via Zoom or in-person). Objec-
tive physical activity will only be collected during the intervention 
(baseline to twelve weeks). Participants recruited in Edmonton will 
complete assessments at four timepoints, as they do not attend the triage 
clinic (i.e., baseline PROs and functional fitness occur at the same time 
for participants in Edmonton; Fig. 1). 

2.6. Study measures 

2.6.1. Demographics and clinical characteristics 
Demographics and clinical characteristics will be collected via 

Fig. 2. Overview of exercise intervention components.  
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REDCap and confirmed with chart review by the Study Coordinator 
(JTD) and second author (LCC) in ARIA (i.e., the electronic oncology 
information system). Data collected will include diagnosis and treat-
ment details, sex, self-selected ethnicity and gender, employment status, 
annual family income, smoking status, alcohol consumption, and 
physical activity history. 

2.6.2. Primary outcome: feasibility 
To assess feasibility, we will track referral rate, enrolment rate, 

program adherence, measurement completion rate, and adverse events. 
All feasibility aspects of the triage clinic will be reported separately. All 
feasibility thresholds are based on feedback from the clinical team and 
other feasibility work in exercise oncology [25–28]. With the advanced 
nature of disease in neuro-oncology, patients often experience high 
symptom burden and intensive treatments. Based on discussions with 
the neuro-oncology clinical team, lower feasibility thresholds (i.e., 50%) 
were expected for recruitment and adherence results in comparison to 
other tumour groups. 

2.6.2.1. Referral to ACE-Neuro. To examine the feasibility of referral, 
the number of patients referred from the clinical team to ACE-Neuro will 
be tracked. The pre-determined threshold is ≥ 50%. 

2.6.2.2. Enrollment into the study. To examine the feasibility of enroll-
ment, the number of patients that enrol into the study after hearing the 
full study introduction will be tracked. The pre-determined threshold is 
≥ 50%. 

2.6.2.3. Program adherence. The number of participants that complete 
the exercise intervention will be tracked. The pre-determined threshold 
is ≥ 50%. 

2.6.2.4. Measurement completion. Measurement completion rate, 
defined as the percentage of completed measures (PROs, functional 
fitness, objective physical activity levels) will be tracked. The pre- 
determined measurement completion is ≥ 60% for pre- and post- 
intervention assessments, and ≥40% at the two follow-ups (6 and 12 
months). 

2.6.2.5. Adverse events. To assess the safety of the intervention, all 
adverse events will be tracked and reported using a standardized 
adverse event reporting form, that ranks events as level 1 (minor inci-
dent with no lost time beyond day of injury; temporary, immediate 
care), level 2 (medical aid with no lost time beyond day of injury; 
medical care beyond first aid), and level 3 (serious injury or death). 

2.6.3. Secondary outcome: preliminary effectiveness 
To examine the preliminary effectiveness of the exercise interven-

tion, PROs and assessments of functional fitness will be conducted. All 
measures were chosen based on their established validity, previous use 
in cancer patients, and relevance to the evaluation of the benefits of an 
exercise oncology program. 

2.6.3.1. Patient-reported outcomes. Patient-reported outcomes (PROs) 
will include symptom burden, physical activity levels, quality of life, 
cognitive function, and fatigue. Symptom burden will be assessed using 
the revised Edmonton Symptom Assessment System (ESAS-r), which 
evaluates nine common symptoms experienced by cancer patients [29, 
30]. Self-reported exercise levels will be assessed using the modified 
Godin Leisure-Time Exercise Questionnaire (GLTEQ) [31] which reports 
mild, moderate, vigorous intensity and aerobic, resistance, and flexi-
bility activities that last more than 10 min. Quality of life will be 
assessed using the Functional Assessment of Cancer Therapy-Brain 
(FACT-Br), which includes subscales for physical well-being, social/-
family well-being, emotional well-being, functional well-being, and 

additional neuro-oncology specific concerns, such as reporting seizures, 
speech difficulties, memory, etc. [32]. Cognition will be assessed using 
Functional Assessment of Cancer Therapy-Cognition (FACT-Cog), which 
includes subscales for perceived cognitive impairments [33]. Fatigue 
will be assessed using the Functional Assessment of Chronic Illness 
Therapy Fatigue Scale (FACIT-F) [34]. Finally, physical activity prefer-
ences will be collected from participants at baseline to help tailor their 
individual exercise prescription. 

2.6.3.2. Assessment of functional fitness. Assessments of functional 
fitness will follow the set protocols within the larger ACE study [18], and 
are designed to be able to be completed in-person or via remote delivery 
(online assessment). All fitness assessments will be completed by an 
exercise specialist and will include assessments of body composition, 
muscular strength, muscular endurance, balance, flexibility, and 
cardiorespiratory fitness. Given the online nature for the start of 
ACE-Neuro, only the online assessments are indicated here. See Sup-
plementary File 1 for a table of the in-person assessments. For online 
assessments, resting heart rate will be measured by the study-provided 
activity tracker or via manual palpation. Resting blood pressure will 
be measured if the participant has an at-home blood pressure monitor. 
Participants’ height and weight measurements from the triage clinic 
(Calgary) or their most recent medical appointment (Edmonton) will be 
used. Muscular endurance will be measured by the 30 s sit-to-stand test 
[35,36]. Static balance will be measured by the single-leg-stance 
following the Canadian Society for Exercise Physiology (CSEP) proto-
col [37,38]. Flexibility will be measured using the sit and reach test [39, 
40] and the shoulder flexion test [41]. Cardiorespiratory fitness will be 
measured using the 2-Minute Step Test [42]. 

2.6.3.3. Objective physical activity. Objective physical activity will be 
measured via the use of a consumer-level wrist-worn activity tracker 
(WAT; i.e., Garmin Vivofit 4). Garmin wearable activity trackers have 
high inter-device reliability of step count and are widely used across 
health research [43]. The Garmin activity tracker will be provided to all 
participants to objectively track physical activity habits throughout the 
intervention. Total weekly steps and physical activity minutes (i.e., 
mild, moderate, vigorous) will be tracked between baseline and week 12 
of the program. 

2.6.3.4. Qualitative interviews and photo elicitation. Qualitative data will 
be gathered across the study timeline via interviews and photo elicita-
tion [44], to inform the feasibility of ACE-Neuro, as well as to assess 
outcomes associated with participation in the ACE-Neuro program (i.e., 
benefits, barriers, satisfaction, impact on well-being, impact on sense of 
self). All participants and their caregivers will be invited to a 45-60-min 
post-program interview, which will be recorded using [1]: a voice 
recorder if in-person or [2] end-to-end encrypted Zoom if remote. Par-
ticipants will be interviewed within 2 weeks of completing the 12-week 
exercise program to limit recall bias, allowing them to reflect on their 
experience in the program. The interview guide is informed by the 
COM-B behaviour change framework examining participant capabilities, 
opportunities, motivations, and behaviour [24]. All healthcare providers 
and administrators involved in this work will also be invited for an 
interview to understand their clinical perspectives of ACE-Neuro 
implementation. The qualitative phase of this study will be guided by 
an interpretive description methodology and constructivist philosophy 
[45]. Interpretive description is well-established and has been used to 
guide numerous health-disciplined qualitative papers [46–51]. With 
consent, patients who engage in this process will have candid photo-
graphs taken, and/or will be encouraged to take photos of their journey 
via their mobile device/personal camera, or a study-provided disposable 
camera. Standardized instructions for capturing photos will be provided 
to participants. Photos will be sent to the study team via the secure, 
end-to-end encrypted messaging app, Signal (https://signal.org/). When 
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available, photos will be presented to the patient during the interviews 
to elicit memories and feelings. This can be a powerful tool to reinforce 
the nature of their exercise oncology program experience, and is a valid 
tool for aiding more in-depth understanding of the patient experience 
[44]. Photos gathered from and/or taken of patients will be transferred 
from the Signal App, study-provided disposable camera, or from the 
study team and stored on a secure University of Calgary server. 

2.7. Statistical analysis 

2.7.1. Quantitative data 
Descriptive characteristics of participants will be presented as mean 

± standard deviation or percentages. Feasibility will be reported 
descriptively in relation to the pre-determined thresholds. We will 
investigate preliminary effectiveness of our secondary outcomes. 
Descriptive statistics will also be reported for feasibility numbers, PROs, 
functional fitness, and objective physical activity. Change scores will be 
calculated for PROs and functional fitness and to calculate power for a 
future fully-powered trial. Where available, the minimum clinically 
important difference (MCID) [52] will be reported as an indicator of 
clinical significance, which is appropriate for a pilot study. 

2.7.2. Qualitative data 
Interviews will be transcribed verbatim via ExpressScribe and coded 

in NVivo 12. As per an interpretive description methodology, the data 
will be inductively analyzed by two independent authors who will 
generate themes from the codes, followed by critical feedback from 
experts in qualitative research and exercise oncology. 

3. Discussion 

The purpose of this pilot study is to assess the feasibility of a tailored 
exercise oncology program, ACE-Neuro, for individuals with primary 
brain tumours. The primary outcome of this study is to determine the 
feasibility of referral, enrolment, program adherence, measurement 
completion, and adverse events. The secondary outcomes include 
examining preliminary effectiveness of the neuro-oncology exercise 
program on patient-reported outcomes, functional fitness, and physical 
activity levels. 

While exercise oncology programming is available for all tumour 
groups, patients with primary brain tumours remain underrepresented 
in the research process and underserved in exercise resources. By 
delivering one-on-one sessions, we hope this work will provide addi-
tional opportunities to participants that may have struggled in group- 
based settings that did not fully address their needs. 

Findings from this work will be disseminated through academic 
channels (e.g., manuscripts, presentations), as well as through non- 
academic leveraging (e.g., knowledge translation initiatives such as 
patient group presentations, online resources for patients). Using an 
implementation framework approach (i.e., the RE-AIM framework; 
Reach, Effectiveness, Adoption, Implementation, Maintenance) [53], 
findings will target existing programs to improve resources, program 
delivery, and fine-tune models of care [54]. 

3.1. Limitations 

First, due to the smaller population of neuro-oncology patients, we 
may not have the power to determine effectiveness of the intervention 
on secondary outcomes (i.e., PROs, functional fitness). Instead, the 
feasibility and preliminary effectiveness findings of this study will be 
used to calculate the power for a future exercise trial in this population. 
Second, due to COVID-19, the delivery of our programming will initially 
be offered online, with the option of returning to in-person delivery once 
restrictions lift. Depending on participant preferences, we will continue 
to offer both options throughout the study duration. With the transition 
from online to in-person ACE-Neuro program delivery, we risk 

inconsistency in the results of our assessment of functional fitness. 
Nevertheless, the assessments that have been chosen can be replicated in 
both online and in-person settings with the same protocol in place. 

Finally, due to the advanced natured of a brain tumour diagnosis and 
its associated treatments and side effects, it is important to note that 
some patients may not complete the full study intervention and mea-
sures, leading to lower adherence rates and poorer outcomes. 

4. Conclusion 

Patients with primary brain tumours are a clinically underserved 
patient population that are underrepresented in the exercise oncology 
research. To address this gap, ACE-Neuro is a tailored exercise oncology 
program that will be implemented into the clinical care pathway across 
Alberta. ACE-Neuro provides an opportunity to provide patient-centered 
supportive cancer care that enhances wellness for individuals living with 
a brain tumour diagnosis. 

Funding sources 

This work was supported by the Alberta Cancer Foundation. The first 
author is supported by an Alberta Innovates Health Solutions scholar-
ship and a Canadian Institutes of Health Research Doctoral Award. 

Declaration of competing interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Study registration 

This study was pre-registered at Clinical Trials.Gov. Clinical Trials 
Registration Number: NCT04831190 (https://clinicaltrials.gov/ct2/sh 
ow/NCT04831190). 

Author contributions 

Conceptualization: JTD, LCC, GRU, MHM, NCR; Data curation; 
JTD; Funding acquisition; NCR; Investigation: JTD, LCC, MLM, NCR; 
Methodology; JTD, LCC, GRU, MHM, JCE, MLM, GFJ; Project 
administration; JTD, NCR; Resources; MLM, MdGW, NCR; Supervi-
sion; NCR Validation: JTD, NCR; Visualization: JTD, NCR; Roles/ 
Writing - original draft: JTD, NCR; Writing - review & editing: JTD, 
LCC, GRU, MHM, JCE, MLM, GJF, TW, JD, EM, PAO, MdGW, LR, AD, CL, 
NCR. 

Data availability 

Data will be made available on request. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.conctc.2022.100925. 

References 

[1] K.L. Campbell, K.M. Winters-Stone, J. Wiskemann, A.M. May, A.L. Schwartz, K. 
S. Courneya, D.S. Zucker, C.E. Matthews, J.A. Ligibel, L.H. Gerber, Exercise 
guidelines for cancer survivors: consensus statement from international 
multidisciplinary roundtable, Med. Sci. Sports Exerc. 51 (11) (2019) 2375–2390. 

[2] K. Hojan, Challenges of rehabilitation for patients with primary malignant 
glioma–a review of recent literature, J. Med. Sci. 85 (2) (2016) 131–137. 

[3] Canadian Cancer Society, Brain and Spinal Cord Tumours, 2021. 
[4] P.D. Baker, J. Bambrough, J.R. Fox, S.D. Kyle, Health-related quality of life and 

psychological functioning in patients with primary malignant brain tumors: a 

J.T. Daun et al.                                                                                                                                                                                                                                  

http://Trials.Gov
https://clinicaltrials.gov/ct2/show/NCT04831190
https://clinicaltrials.gov/ct2/show/NCT04831190
https://doi.org/10.1016/j.conctc.2022.100925
https://doi.org/10.1016/j.conctc.2022.100925
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref1
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref1
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref1
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref1
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref2
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref2
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref3
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref4
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref4


Contemporary Clinical Trials Communications 28 (2022) 100925

7

systematic review of clinical, demographic and mental health factors, Neuro-oncol. 
Pract. 3 (4) (2016) 211–221. 

[5] L. Manoj, M. Kalyani, K. Jyothi, G.G. Bhavani, V. Govardhani, R. Srinivasan, 
Review of brain and brain cancer treatment, Int. J. Pharma Bio Sci. 2 (2011) 
468–477. 

[6] E.M. Sizoo, H.R.W. Pasman, L. Dirven, C. Marosi, W. Grisold, G. Stockhammer, 
J. Egeter, R. Grant, S. Chang, J.J. Heimans, The end-of-life phase of high-grade 
glioma patients: a systematic review, Support. Care Cancer 22 (3) (2014) 847–857. 

[7] Canadian Cancer Society, Brain and Spinal Tumours: Astrocytoma, 2021. 
[8] Canadian Cancer Society, Survival Statistics for Brain and Spinal Cord Tumours, 

2021. 
[9] D. Santa Mina, C. Sabiston, D. Au, A. Fong, L. Capozzi, D. Langelier, M. Chasen, 

J. Chiarotto, J. Tomasone, J. Jones, Connecting people with cancer to physical 
activity and exercise programs: a pathway to create accessibility and engagement, 
Curr. Oncol. 25 (2) (2018) 149. 

[10] L.C. Capozzi, J.T. Daun, M. Ester, S. Mosca, D. Langelier, G.J. Francis, S.N. Culos- 
Reed, Exercise for individuals living with cancer – considerations in advanced 
cancer care, Semin. Oncol. Nurs. (2021) (Advanced cancer as chronic disease). 

[11] A. Hansen, C.B. Pedersen, J.O. Jarden, D. Beier, L.R. Minet, K. Søgaard, 
Effectiveness of physical therapy–and occupational therapy–based rehabilitation in 
people who have glioma and are undergoing active anticancer treatment: single- 
blind, randomized controlled trial, Phys. Ther. 100 (3) (2020) 564–574. 

[12] A. Hansen, K. Søgaard, L.R. Minet, J.O. Jarden, A 12-week interdisciplinary 
rehabilitation trial in patients with gliomas–a feasibility study, Disabil. Rehabil. 40 
(12) (2018) 1379–1385. 

[13] K. Gehring, C.J. Kloek, N.K. Aaronson, K.W. Janssen, L.W. Jones, M.M. Sitskoorn, 
M.M. Stuiver, Feasibility of a home-based exercise intervention with remote 
guidance for patients with stable grade II and III gliomas: a pilot randomized 
controlled trial, Clin. Rehabil. 32 (3) (2018) 352–366. 

[14] K.H. Schmitz, A.M. Campbell, M.M. Stuiver, B.M. Pinto, A.L. Schwartz, G.S. Morris, 
J.A. Ligibel, A. Cheville, D.A. Galvão, C.M. Alfano, Exercise is medicine in 
oncology: engaging clinicians to help patients move through cancer, CA A Cancer 
J. Clin. 69 (6) (2019) 468–484. 

[15] D. Santa Mina, S.E. Cutrono, L.Q. Rogers, Integrating exercise into the electronic 
medical record: a case series in oncology, Translat. J. Am. Coll. Sports Med. 3 (23) 
(2018) 181–189. 

[16] D. Santa Mina, S. Alibhai, A. Matthew, C. Guglietti, J. Steele, J. Trachtenberg, 
P. Ritvo, Exercise in clinical cancer care: a call to action and program development 
description, Curr. Oncol. 19 (3) (2012) e136. 

[17] R. Segal, C. Zwaal, E. Green, J. Tomasone, A. Loblaw, T. Petrella, Exercise for 
people with cancer: a clinical practice guideline, Curr. Oncol. 24 (1) (2017) 40. 

[18] M.L. McNeely, C. Sellar, T. Williamson, M. Shea-Budgell, A.A. Joy, H.Y. Lau, J. 
C. Easaw, A.D. Murtha, J. Vallance, K. Courneya, J.R. Mackey, M. Parliament, S. 
N. Culos-Reed, Community-based exercise for health promotion and secondary 
cancer prevention in Canada: protocol for a hybrid effectiveness-implementation 
study, BMJ Open 9 (9) (2019), e029975. 

[19] G.M. Curran, M. Bauer, B. Mittman, J.M. Pyne, C. Stetler, Effectiveness- 
implementation hybrid designs: combining elements of clinical effectiveness and 
implementation research to enhance public health impact, Med. Care 50 (3) (2012) 
217. 

[20] P.A. Harris, R. Taylor, R. Thielke, J. Payne, N. Gonzalez, J.G. Conde, Research 
electronic data capture (REDCap)—a metadata-driven methodology and workflow 
process for providing translational research informatics support, J. Biomed. Inf. 42 
(2) (2009) 377–381. 

[21] J.M. Guralnik, L. Ferrucci, E.M. Simonsick, M.E. Salive, R.B. Wallace, Lower- 
extremity function in persons over the age of 70 years as a predictor of subsequent 
disability, N. Engl. J. Med. 332 (9) (1995) 556–562. 

[22] G. Borg, Borg’s Perceived Exertion and Pain Scales, Human Kinetics, Champaign, 
IL). IL, 1998. 

[23] R.Q. Wolever, L.A. Simmons, G.A. Sforzo, D. Dill, M. Kaye, E.M. Bechard, M. 
E. Southard, M. Kennedy, J. Vosloo, N. Yang, A systematic review of the literature 
on health and wellness coaching: defining a key behavioral intervention in 
healthcare, Global Adv. Health Med. 2 (4) (2013) 38–57. 

[24] S. Michie, M.M. Van Stralen, R. West, The behaviour change wheel: a new method 
for characterising and designing behaviour change interventions, Implement. Sci. 6 
(1) (2011) 1–12. 

[25] N.K.R. Albinati, The Feasibility of a Physical Activity Intervention for Advanced 
Multiple Myeloma Patients: A Mixed Methods Study, 2019 (Master’s thesis, 
Kinesiology).2019. 

[26] P. Brahmbhatt, C.M. Sabiston, C. Lopez, E. Chang, J. Goodman, J. Jones, 
D. McCready, I. Randall, S. Rotstein, D. Santa Mina, Feasibility of prehabilitation 
prior to breast cancer surgery: a mixed-methods study, Front. Oncol. (2020), 1979. 

[27] J.T. Daun, R. Twomey, L.C. Capozzi, T. Crump, G.J. Francis, T.W. Matthews, 
S. Chandarana, R.D. Hart, C. Schrag, J. Mathews, C.D. McKenzie, H. Lau, J.C. Dort, 
S.N. Culos-Reed, The Feasibility of patient-reported outcomes, physical function, 
and mobilization in the care pathway for head and neck cancer surgical patients, 
Pilot Feasibil. Stud. 8 (1) (2022), 114. 

[28] M. Ester, S.N. Culos-Reed, A. Abdul-Razzak, J.T. Daun, D. Duchek, G. Francis, 
G. Bebb, J. Black, A. Arlain, C. Gillis, Feasibility of a multimodal exercise, 
nutrition, and palliative care intervention in advanced lung cancer, BMC Cancer 21 
(1) (2021) 1–13. 

[29] V.T. Chang, S.S. Hwang, M. Feuerman, Validation of the Edmonton symptom 
assessment scale. Cancer, Interdiscipl. Int. J. Am. Cancer Soc. 88 (9) (2000) 
2164–2171. 

[30] S.M. Watanabe, C. Nekolaichuk, C. Beaumont, L. Johnson, J. Myers, F. Strasser, 
A multicenter study comparing two numerical versions of the Edmonton Symptom 
Assessment System in palliative care patients, J. Pain Symptom Manag. 41 (2) 
(2011) 456–468. 

[31] G. Godin, R. Shephard, A simple method to assess exercise behavior in the 
community, Can. J. Appl. Sport Sci. 10 (3) (1985) 141–146. 

[32] M. Weitzner, C. Meyers, C. Gelke, K. Byrne, V. Levin, D. Cella, The Functional 
Assessment of Cancer Therapy (FACT) scale. Development of a brain subscale and 
revalidation of the general version (FACT-G) in patients with primary brain 
tumors, Cancer 75 (5) (1995) 1151–1161. 

[33] K. Dyk, C. Crespi, L. Petersen, P. Ganz, Identifying cancer-related cognitive 
impairment using the FACT-Cog Perceived Cognitive Impairment, JNCI Cancer 
Spectr. 4 (1) (2020) pk0099. 

[34] S.B. Yellen, D.F. Cella, K. Webster, C. Blendowski, E. Kaplan, Measuring fatigue and 
other anemia-related symptoms with the Functional Assessment of Cancer Therapy 
(FACT) measurement system, J. Pain Symptom Manag. 13 (2) (1997) 63–74. 

[35] L.S. McAllister, K.M. Palombaro, Modified 30-second Sit-to-Stand test: reliability 
and validity in older adults unable to complete traditional Sit-to-Stand testing, 
J. Geriatr. Phys. Ther. 43 (3) (2020) 153–158. 

[36] F. Franchignoni, L. Tesio, M. Martino, C. Ricupero, Reliability of four simple, 
quantitative tests of balance and mobility in healthy elderly females, Aging Clin. 
Exp. Res. 10 (1) (1998) 26–31. 

[37] Canadian Society for Exercise Physiology, Canadian Society for Exercise 
Physiology-Physical Activity Training for Health (CSEP-PATH), Canadian Society 
for Exercise Physiology, 2013. 

[38] B.A. Springer, R. Marin, T. Cyhan, H. Roberts, N.W. Gill, Normative values for the 
unipedal stance test with eyes open and closed, J. Geriatr. Phys. Ther. 30 (1) 
(2007) 8–15. 

[39] K.F. Wells, E.K. Dillon, The sit and reach—a test of back and leg flexibility, Res. Q. 
Am. Assoc. Health Phys. Educ. Recreat. 23 (1) (1952) 115–118. 

[40] C.J. Jones, R.E. Rikli, J. Max, G. Noffal, The reliability and validity of a chair sit- 
and-reach test as a measure of hamstring flexibility in older adults, Res. Q. Exerc. 
Sport 69 (4) (1998) 338–343. 

[41] M.J. Kolber, W.J. Hanney, The reliability and concurrent validity of shoulder 
mobility measurements using a digital inclinometer and goniometer: a technical 
report, Int. J. Sports Phys. Ther. 7 (3) (2012) 306. 

[42] F. Haas, G. Sweeney, A. Pierre, T. Plusch, J. Whiteson, Validation of a 2 minute step 
test for assessing functional improvement, Open J. Ther. Rehabil. 50 (2) (2017) 71. 

[43] K.R. Evenson, M.M. Goto, R.D. Furberg, Systematic review of the validity and 
reliability of consumer-wearable activity trackers, Int. J. Behav. Nutr. Phys. Activ. 
12 (1) (2015) 1–22. 

[44] D. Harper, Talking about pictures: a case for photo elicitation, Vis. Stud. 17 (1) 
(2002) 13–26. 

[45] S. Thorne, Interpretive Description: Qualitative Research for Applied Practice, 
Routledge, 2016. 

[46] C. Cuthbert, S. Culos-Reed, K. King-Shier, J. Ruether, M. Bischoff, D. Tapp, 
Creating an upward spiral: a qualitative study of caregivers’ experience of 
participating in a structured physical activity programme, Eur. J. Cancer Care 26 
(6) (2017), e12684. 

[47] M. Miciak, M. Mayan, C. Brown, A.S. Joyce, D.P. Gross, The necessary conditions of 
engagement for the therapeutic relationship in physiotherapy: an interpretive 
description study, Archiv. Physiother. 8 (1) (2018) 3. 

[48] N.R. Olsen, P. Bradley, K. Lomborg, M.W. Nortvedt, Evidence based practice in 
clinical physiotherapy education: a qualitative interpretive description, BMC Med. 
Educ. 13 (1) (2013) 1–14. 

[49] I.P.P. Teodoro, VdCF. Rebouças, S.E. Thorne, NKMd Souza, LSAd Brito, A.M.P. 
G. Alencar, Interpretive description: a viable methodological approach for nursing 
research, Escola Anna Nery 22 (3) (2018). 

[50] S. Thorne, A. Con, L. McGuinness, G. McPherson, S.R. Harris, Health care 
communication issues in multiple sclerosis: an interpretive description, Qual. 
Health Res. 14 (1) (2004) 5–22. 

[51] B.B. Weisenbach, M.H. McDonough, Breast cancer survivors’ decisions to join a 
dragon boating team, J. Sport Exerc. Psychol. 36 (6) (2014) 564–573. 

[52] S. Coretti, M. Ruggeri, P. McNamee, The minimum clinically important difference 
for EQ-5D index: a critical review, Expert Rev. Pharmacoecon. Outcomes Res. 14 
(2) (2014) 221–233. 

[53] B. Belza, D.J. Toobert, R.E. Glasgow, RE-AIM for Program Planning: Overview and 
Applications, vol. 165, National Council on Aging, Washington, DC, 2007. 

[54] S.N. Culos-Reed, Dissemination, implementation, and effectiveness of the exercise 
oncology survivorship partnership model: reaching rural cancer survivors to 
enhance quality of life, CIHR, CCS, ACF. $2.5m, 2020-25 (2021). 

J.T. Daun et al.                                                                                                                                                                                                                                  

http://refhub.elsevier.com/S2451-8654(22)00042-4/sref4
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref4
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref5
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref5
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref5
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref6
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref6
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref6
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref7
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref8
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref8
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref9
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref9
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref9
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref9
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref10
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref10
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref10
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref11
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref11
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref11
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref11
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref12
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref12
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref12
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref13
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref13
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref13
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref13
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref14
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref14
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref14
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref14
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref15
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref15
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref15
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref16
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref16
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref16
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref17
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref17
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref18
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref18
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref18
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref18
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref18
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref19
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref19
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref19
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref19
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref20
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref20
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref20
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref20
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref21
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref21
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref21
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref22
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref22
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref23
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref23
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref23
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref23
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref24
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref24
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref24
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref25
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref25
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref25
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref26
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref26
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref26
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref27
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref27
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref27
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref27
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref27
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref28
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref28
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref28
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref28
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref29
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref29
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref29
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref30
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref30
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref30
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref30
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref31
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref31
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref32
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref32
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref32
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref32
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref33
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref33
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref33
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref34
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref34
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref34
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref35
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref35
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref35
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref36
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref36
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref36
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref37
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref37
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref37
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref38
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref38
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref38
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref39
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref39
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref40
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref40
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref40
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref41
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref41
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref41
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref42
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref42
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref43
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref43
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref43
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref44
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref44
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref45
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref45
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref46
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref46
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref46
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref46
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref47
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref47
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref47
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref48
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref48
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref48
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref49
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref49
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref49
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref50
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref50
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref50
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref51
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref51
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref52
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref52
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref52
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref53
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref53
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref54
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref54
http://refhub.elsevier.com/S2451-8654(22)00042-4/sref54

	ACE-Neuro: A tailored exercise oncology program for neuro-oncology patients – Study protocol
	1 Background
	2 Methods
	2.1 Study design and procedure
	2.2 Participants
	2.3 Recruitment & referral
	2.4 The exercise intervention
	2.4.1 Exercise sessions
	2.4.2 Health coaching

	2.5 Timeline of assessments
	2.6 Study measures
	2.6.1 Demographics and clinical characteristics
	2.6.2 Primary outcome: feasibility
	2.6.2.1 Referral to ACE-Neuro
	2.6.2.2 Enrollment into the study
	2.6.2.3 Program adherence
	2.6.2.4 Measurement completion
	2.6.2.5 Adverse events

	2.6.3 Secondary outcome: preliminary effectiveness
	2.6.3.1 Patient-reported outcomes
	2.6.3.2 Assessment of functional fitness
	2.6.3.3 Objective physical activity
	2.6.3.4 Qualitative interviews and photo elicitation


	2.7 Statistical analysis
	2.7.1 Quantitative data
	2.7.2 Qualitative data


	3 Discussion
	3.1 Limitations

	4 Conclusion
	Funding sources
	Declaration of competing interest
	Study registration
	Author contributions
	Data availability
	Appendix A Supplementary data
	References


