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STUDY PROTOCOL

Evaluating a web-based computer-tailored 
physical activity intervention for those living 
with and beyond lung cancer (ExerciseGuide 
UK): protocol for a single group feasibility 
and acceptability study
Jordan Curry1*  , Michael Lind2, Camille E. Short3, Corneel Vandelanotte4, Holly E. L. Evans5,6, 
Mark Pearson1 and Cynthia C. Forbes1 

Abstract 

Background: Lung cancer is the leading cause of cancer-related death globally. Physical activity and exercise provide 
unequivocal benefits to those living with and beyond lung cancer. However, few of those living with and beyond can-
cer meet the national physical activity guidelines. Various barriers exist for this population’s engagement in physical 
activity and exercise, such as the lack of knowledge and lack of tailored information, little access to exercise special-
ists, fatigue, and mobility challenges. Digitally delivered programmes have the potential to address several of these 
barriers, with techniques like “computer-tailoring” available to enable the delivery of tailored content at a time and 
place that is convenient. However, evaluation of such programmes is needed prior to implementation. This protocol 
describes a single group study that will examine the feasibility and acceptability of an online tool (ExerciseGuide UK) 
that provides those living with and beyond lung cancer web-based computer-tailored physical activity prescription 
and modules underpinned by behaviour change theories.

Methods: Thirty-five individuals diagnosed with lung cancer, or cancer affecting the lung (e.g. pleural mesothe-
lioma), will be recruited into a single-intervention arm. The platform will provide tailored resources and a personal-
ised physical activity programme using IF-THEN algorithms. Exercise prescription will be tailored on factors such as 
self-reported specific pain location, exercise history, and current physical fitness. In addition, modules grounded in 
behaviour change will supplement the physical activity programme and will focus on topics such as exercise benefits, 
safety, goal setting, and tracking. The primary outcome will be assessed using pre-established criteria on feasibility 
and mixed-methods approach for acceptability.

Secondary outcomes will explore changes in the physical activity, quality of life, anxiety, and depression.

Discussion: This manuscript describes the protocol for a study examining the feasibility and acceptability of a web-
based computer-tailored physical activity intervention for those living with and beyond lung cancer. The publication 

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

*Correspondence:  Jordan.Curry@hyms.ac.uk

1 Wolfson Palliative Care Research Centre, Hull York Medical School, 
University of Hull, Allam Medical Building 3rd Floor, Cottingham Road, 
Kingston-Upon-Hull, East Yorkshire HU6 7RX, UK
Full list of author information is available at the end of the article

http://orcid.org/0000-0003-4060-5090
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40814-022-01129-6&domain=pdf


Page 2 of 20Curry et al. Pilot and Feasibility Studies           (2022) 8:182 

Introduction
Lung cancer is the second most diagnosed malignancy 
and the leading cause of cancer-related death globally 
[1]. Those living with and beyond lung cancer (LWBLC) 
may experience several curative treatment procedures, 
including chemotherapy, radiotherapy, immunother-
apy, and surgery. Though potentially lifesaving, these 
treatments can lead to and exacerbate a number of 
long-lasting symptoms such as fatigue, loss of cardiores-
piratory fitness, pain, and breathlessness [2–6]. Often, 
those LWBLC report feelings of low mood and depres-
sion, as they are forced [2–4] to accept the changes to 
their life caused by a diagnosis of cancer [7].

Physical activity and exercise are often used inter-
changeably within literature, though they are not syn-
onymous [8]. Physical activity is defined as any bodily 
movement caused by the skeletal muscle which results 
in energy expenditure [9, 10]. Exercise is a subset of 
physical wherein an individual is in physical activity in 
a purposive, structured, and repetitive manner, with the 
intention of improving or maintaining one or more com-
ponents of physical fitness [9, 11]. Engaging in a regular 
physical activity and exercise, in particular, is a recom-
mended strategy for improving health and quality of life 
among cancer patients [12]. The American College of 
Sports Medicine (ACSM) has highlighted the benefits of 
physical activity that can elicit for those living with and 
beyond cancer [13]. Despite the increase in research in 
this area, the most robust evidence base is still primar-
ily drawn from early-stage breast and prostate cancer 
survivors.

Nevertheless, amongst those LWBLC, physical activ-
ity and exercise has demonstrated to have several posi-
tive biological and physiological effects, such as reducing 
fatigue, anxiety, and depression while increasing muscle 
strength, increasing quality of life, and mitigating treat-
ment side effects [14]. Furthermore, evidence supports 
the guidance for those living with and beyond cancer, 
including those LWBLC, to increase their physical activ-
ity post-diagnosis to increase survival outcomes [15, 16]. 
Cancer cachexia is a multifaceted syndrome with pro-
gressive loss of the skeletal muscle [17] and occurs in 
20% of early stage lung cancer [18], 40% metastatic non-
small cell lung cancer [19], and up to 69% of advanced 

lung cancer [20]. Increasing muscle strength and muscle 
mass may be beneficial in reducing the rate of muscular 
wasting and cancer cachexia [21]. However, the majority 
of this population worldwide does not meet the physical 
activity guidelines [22–25]. There are a multitude of rea-
sons for this. In addition to common barriers to physi-
cal activity such as lack of time, access to facilities, and 
motivation, people LWBLC have disease-specific bar-
riers. These can include fear of breathlessness, fatigue, 
pain, lack of knowledge about activity, symptom bur-
dens, mood, and fear [14, 26]. People LWBLC have also 
reported a lack of physical activity recommendations and 
advice from oncology clinicians [27]. There is a clear need 
to explore and develop new supportive and survivorship 
care methods to better support patients. A study by Lin 
and colleagues (2013) interviewed people LWBLC and 
found that 70.4% of patients showed an interest in physi-
cal activity programmes. Furthermore, 69.1% of patients 
LWBLC reported they had the ability to participate in 
physical activity programmes [28].

A meta-analysis of patient-level data reported that 
supervised exercise programmes yield a greater qual-
ity of life and physical functioning improvements than 
unsupervised programmes [29], though both supervised 
and unsupervised exercise programmes were better than 
usual care control groups. Supervised programmes are 
thought to have greater efficacy owing in part to greater 
ability to provide personalised exercise programming 
and support. However, digital technology has been a 
promising method of providing personalised supportive 
care over a distance [30]. Digital health technology (also 
known as eHealth) has existed in health research for sev-
eral years, though there has been an exponential growth 
throughout the coronavirus 19 (COVID-19) pandemic. A 
recent review exploring the feasibility of exercise inter-
ventions delivered via telehealth for those living with and 
beyond cancer highlighted that 6.8% of studies explored 
lung cancer, whereas breast cancer represented 62% 
[31]. Thus, it is critical that suitable digital technology is 
created to support those LWBLC, given the majority of 
research focuses on those living with and beyond breast 
and prostate cancer.

Those LWBLC tend to be older individuals (≥ 65y); 
within the UK, 44% of new diagnoses of lung cancer are 

of this protocol aims to increase the transparency of the methods, report pre-determined criteria, and aid replication 
of the study and associated materials. If feasible and acceptable, this intervention will inform future studies of digital-
based interventions.

Trail registration: Clini calTr ails. gov, NCT05121259. Registered on November 16, 2021.
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those ≥75 years [32]. Given the typical elderly nature of 
those LWBLC, web-based platforms may increase usa-
bility with larger fonts, images, videos, and designs that 
require less precise mouse manoeuvrability as compared 
to printed materials or smartphone apps [33]. Addition-
ally, web-based platforms have the capability to deliver 
personal advice (a.k.a. computer-tailored programmes), 
educational resources, behaviour change advice, and self-
and symptom-monitoring. Notably, these programmes 
and resources can provide a high-quality and personal-
ised content, promote remote access, minimise travel, 
and allow the user to maintain a sense of anonymity 
while maintaining low overall cost [34–36]. Given this 
ability, it is possible to build on the foundations of move-
ments such as exercise is a medicine and lifestyle medi-
cine [37, 38].

Those LWBLC are more likely to become seriously ill 
if contracting the COVID-19 virus due to their older age 
or undergoing chemotherapy and/or radiotherapy, which 
suppresses their immune system [31]. Given the high 
symptom burden and the complexity of the treatment-
related side effects, such as immunosuppression with 
chemotherapy agents, there must be an alternative to the 
typical face-to-face supervised approach. Digital health 
exercise interventions have previously demonstrated 
feasibility/acceptability for those living with and beyond 
breast, gynaecological, multiple myeloma, myelodys-
plastic syndrome, lymphoma, Hodgkin lymphoma, Leu-
kaemia, non-Hodgkin lymphoma, endometrial, prostate, 
and metastatic prostate cancer [31, 34, 39]. However, our 
previously published review shows that online support-
ive care is in its infancy for those LWBLC, particularly for 
physical activity focused online supportive care [40]. Our 
study aims to conduct a feasibility pilot study of a com-
puter-tailored web-based platform, ExerciseGuide UK, 
which will add to the limited available evidence for those 
LWBLC. This protocol details the steps taken to adapt 
an existing platform that has been used for those with a 
history of breast cancer [41, 42] and metastatic prostate 
cancer [39] for those LWBLC and describes the methods 
of the single-group feasibility study. Publication of this 
protocol intends to increase the transparency of the steps 
taken to adapt and develop this intervention and develop 
a more comprehensive understanding of scientific rigour 
and results.

Methods
Study design
This study is a single-group feasibility study. The par-
ticipants will complete an 8-week web-based computer-
tailored physical activity intervention with personalised 
educational resources. Mixed-methods analyses will 
be employed with primary outcomes exploring the 

feasibility and acceptability of the web-based platform. 
Secondary outcomes examining quality of life, anxi-
ety, and depression will be collected via questionnaires. 
Physical activity and exercise will be collected weekly via 
tracking modules, wherein participants can self-report 
physical activities and exercises completed and any con-
cerns. Fifteen participants will be invited to participate in 
post-study interviews will be conducted. Interviews will 
continue if not saturated.

The study has been registered on the Clini calTr ails. 
gov website [43] (ID: NCT05121259), and ethical clear-
ance was obtained by the Health Research Authority 
(approval: 21/SC/0174). The reporting of the study proto-
col adheres to the Standard Protocol Items: Recommen-
dations for Interventional Trials (SPIRIT) guidelines [44]. 
A participant timeline is presented following the SPIRT 
guidance in Table 1.

Study setting
The study is being conducted in Kingston upon Hull, UK. 
The participants will be identified and recruited via Hull 
University Teaching Hospital NHS Trust.

Recruitment began in January 2022 and will cease in 
May 2022 or when the sample size has been reached. The 
sample size was pre-specified at 35 individuals LWBLC. 
The sample size is based on a recent systematic review 
that examined the feasibility, acceptability, and potential 
efficacy of online supportive care for those LWBLC [40], 
literature regarding sample size for pilot and feasibility 
studies [45, 46], and clinical expertise from a senior lung 
oncology consultant.

Participants and screening
The participants will be recruited through the lung can-
cer clinic at Hull University Teaching Hospital. The 
primary investigator will disseminate the recruitment 
information with assistance from participating site oncol-
ogists to those who meet the inclusion criteria during 
routine appointments. Interested participants will con-
tact a member of the research team to obtain informed 
consent, provide answers to any outstanding questions, 
and process baseline data collection. Figure 1 illustrates a 
flow diagram of participant engagement.

Eligibility
The participants will be screened against predetermined 
eligibility criteria and approved for physical activity by 
their clinician. The participants must have received a 
lung cancer diagnosis or cancer of the lung (e.g. pleural 
mesothelioma), either non-small cell lung cancer or small 
cell lung cancer. In addition, the participants must be 18 
years or older, able to speak and communicate in English, 
be willing to provide informed consent, have access to a 

http://clinicaltrails.gov
http://clinicaltrails.gov
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smart device that can display the website (e.g. laptop or 
tablet), and have internet access.

The participants will be considered ineligible if they are 
under 18 years of age at the time of screening, unable to 
provide informed consent due to cognitive or linguistic 
inability, or have a physiological and/or cognitive impair-
ment that would prevent or inhibit participation of mod-
erate aerobic and resistance-related physical activity. In 
addition, the participants will be excluded if they have 
identified bone metastases in weight-bearing locations 
and/or spinal compression, which may inhibit or prevent 
their safe participation in unsupervised exercise.

Intervention
Intervention development and adaptions

Early development The original conception of the 
web-based platform on which ExerciseGuide was built 
and was developed by Vandelanotte and colleagues [47]. 
Previously ExerciseGuide has been adapted and used in 
oncological populations such as breast cancer [41, 42] 
and metastatic prostate cancer [39]. To ensure the adap-
tion of ExerciseGuide for those LWBLC, an iterative 
adaptive process was undertaken (see Fig. 2).

A systematic review was initially undertaken to appraise 
the current literature regarding the feasibility, accept-
ability, and potential efficacy of online supportive care 
platforms for those LWBLC [40]. Subsequently, iterative 
patient and public involvement (PPI) workshops were 
conducted with volunteers who had experience with 
LWBLC as a patient, carer of someone, or family mem-
ber. Think Aloud interviews were conducted with seven 
participants LWBLC via Zoom. Positive and negative 
quotes pertaining to each given task were presented in 
tabular format (see supplemental material 1). A detailed 
summary of the Think Aloud interviews can be found in 
supplemental material 2.

Final adaptions The agreed change was by a mutual 
consensus with the PPI members. An example of agreed 
change can be demonstrated within the formerly known 
library. The participants in the Think Aloud interviews 
struggled to find a location where extra information 
would be located and once found, believed the library 
looked “boring.” Therefore, agreements were reached 
with the PPI group and research team to change the 
name “Library” to “Extra Information” and apply image 
thumbnails to the hyperlinks to provide a more inviting 
and interesting page (see Fig. 3).

Table 1 Showing SPIRT figure for the enrolment, baseline, intervention, and assessments
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Intervention description
ExerciseGuide UK consists of 18 modules released over 
8 weeks. A complete list of the modules can be found 
in the supplementary material. The website architec-
ture adopts a tunnelled approach, as opposed to free 
choice. A tunnelled approach allows users to access 
small batches of information over a pre-specified time 

and with a predetermined flow [48] opposed to imme-
diate full access [49]. The tunnelled design and module 
release timings are illustrated in Fig. 4.

The dashboard (shown in Fig.  5) where modules 
become active throughout the intervention duration. 
Upcoming modules will be displayed on the dashboard 
with a countdown until they become accessible.

Fig. 1 Demonstrating the flow of participants throughout the study
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Website tailoring
The website will deliver computer-tailored evidence-
based modules, including an 8-week exercise pro-
gramme and supporting information. The content of 
the modules will be tailored based on individual par-
ticipant characteristics through an automated com-
puter process using IF-THEN statements. Modules 
will contain questions that will have a corresponding 
message (or feedback item) in the database. Thus, IF a 
participant answers one or more questions, THEN the 
corresponding message(s) will appear in the module. 
Computer tailoring has been shown to increase effi-
cacy and safety of behaviour change and physical activ-
ity by delivering personally relevant content [50–52]. 
An outline of the modules containing feedback items, 
their tailoring properties, and the behaviour change 
mechanism of action is detailed in Table 2.

Exercise prescription
The exercise prescription covers 8 weeks of tailored exer-
cise. The adaptions to strength training are generally evi-
dent in individuals after 8 weeks [53, 54]. However, some 
studies highlight an increase in muscle cross-sectional 
area and strength after 2 to 4 weeks [55–57], likely due 
to neurological or connective tissue adaptations. Further-
more, 8 weeks of aerobic exercise has been illustrated 
to significantly improve aerobic capacity among those 
LWBLC [58].

The exercise prescription has been divided into two 
main categories: resistance-based exercise and aerobic-
based exercise. Both components of exercise are based 
on participant-provided information. Exercise repetitions 
(reps) and sets are provided for the weekly programmes. 
Upon cessation of the week 1 to 3 exercise modules, par-
ticipants will be asked to reflect on weeks 1 to 3 retro-
spectively. If too challenging, the frequency and intensity 
will be reduced. If the participants report the programme 
as appropriate, the programme frequency and intensity 
will slightly increase throughout weeks 4 to 8. Finally, if 
the participants report that the exercise programme was 
too easy, a larger increase in frequency and intensity will 
occur. Exercise safety information is provided in the exer-
cise programme, prior to exercise prescription, and as a 
standalone safety module.

Participants will receive a minimum of two tele-
coaching sessions at the beginning of weeks 1 and 4 to 
review the exercise prescription, safety queries, and any 
questions. Activities will be prescribed based on ques-
tions surrounding physical limitations, pain, and exercise 
experience.

Resistance exercise There are twenty-two possible 
resistance exercises that can be included in the exercise 
prescription. The computer-tailored website allows tai-
loring the exercise prescription based on physical activ-
ity and exercise experience, current physical activity and 

Fig. 2 Overview of the process taken to adapt and create new content for ExerciseGuide UK



Page 7 of 20Curry et al. Pilot and Feasibility Studies           (2022) 8:182  

exercise levels, and overall and specific limits to physical 
health and activities of daily living. A list of the exercises 
is provided in supplementary material 1. An animation 
demonstration and written instruction will accompany 
each exercise (see Figs. 6 and 7).

The intensity of the resistance exercises will be pre-
scribed with a visual aid tool. In addition, the Rate of 
Perceived Exertion scale (see Fig.  8) and pain scale (see 
Fig. 9) will be provided to conceptualise perceived scor-
ing. Participants are informed about aiming for the green 
zone of moderate activity for the exercises. Information 
to try contextualising the moderate activity zone will be 
provided in lay language. For example, referring to body 
heat and the ability to “talk and not sing,” contextual 
comparisons which PPI members felt were valuable and 
understandable.

The frequency of resistance exercises will be 2 days per 
week for weeks 1 to 3, with eight to 12 reps maximum 
for two sets. At the end of week 3, the participants will 

be asked about their experience of the first 3 weeks. If 
the programme is perceived as “too hard”, the exercise 
will maintain at a stable level with possible modification 
throughout. The dose will remain two sessions per week, 
with two sets and eight to 12 reps for week 4. The partici-
pants will be informed to maintain this dose throughout, 
though at weeks 5 to 8, and they can increase to three 
sets of any exercise if they feel able.

In contrast, participants who rate the programme easy 
will be provided with three sessions per week for the 
remaining 4 weeks with an increased dose of three sets 
and 8–12 reps. Those who found the programme mildly 
challenging but achievable will be prescribed 2 days per 
week for weeks 4 and 5 and 3 days per week for weeks 6, 
7, and 8, with reps ranging from 8 to 12. The Borg scale 
(see Fig. 8) will be used to illustrate the level of perceived 
exertion for resistance training. The PPI group recom-
mend this scale, limiting the information and scales pro-
vided. Moreover, Natio and colleagues (2019) reported 
the one to ten Borg Scale was useful for elderly non-small 

Fig. 3 Original (left) and revised (right) screenshots of the Extra Information page (formerly known as Library) on ExerciseGuide UK. Revisions were 
made based on Think Aloud interviews and agreement with the PPI group
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cell lung cancer and pancreatic cancer patients per-
forming resistance training [60]. The participants were 
informed to work at five–eight of their rate of perceived 
exertion.

The participants engaging in exercise sessions prior to 
participation in the study will be encouraged to continue 
their exercise but complete the prescribed exercises from 

ExerciseGuide UK. The participants will be encouraged 
by the exercise professional to engage in their own exer-
cise regime in addition to ExerciseGuide UK if feasible.

Aerobic exercise Aerobic exercise will be based on 
their current activity levels. The aerobic physical activ-
ity information provided will help participants with sug-
gestions for increasing activity and meeting the physical 

Fig. 4 Website flow over 8 weeks
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activity guidelines (if appropriate) for those living with 
and beyond cancer [13, 61–63]. In addition, the informa-
tion provided (see Fig. 10) will give examples of exercises 
with a collapsible drop-down option detailing supple-
mentary information regarding aerobic recommenda-
tions and considerations covering the FITT (frequency, 
intensity, time, and type) principle in detail. Aerobic exer-
cise information is provided based on the participants’ 
current self-reported aerobic exercise. Using the govern-
ment guidance of 150 moderate–75 vigorous minutes per 
week, the participants recorded their current level of aer-
obic activity. ExerciseGuide UK then illustrated how the 
participant can increase their aerobic activities in smaller 

bouts of aerobic activity to reach the recommended  
guidance [13].

Virtual meeting The participants will meet with one 
member of the research team at the start of week 1 and 
week 4 online using video conferencing software or via 
standard telephone calls. In both meetings, the researcher 
will walk through the exercise prescription, ascertain the 
safety of exercises for the participant, and encourage engage-
ment with the programme. The efficacy of behaviour 
change interventions has been illustrated with human 
interaction and support, with improvements in adherence 
and effectiveness of digital interventions [64].

Fig. 5 Illustrating an example of the dashboard
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Additional intervention components

Action planning ExerciseGuide UK contains a module 
dedicated to developing an action plan. The action plan 
within ExerciseGuide UK includes a tunnelled transi-
tion following background and introductory information 
regarding SMART goals. To build the action plan, the 
website provides examples that help participants think of 
specific details in relation to being active (e.g. what activ-
ity, when, where, how long, and with whom). Upon com-
pletion of the questions, the website will offer a struc-
tured action plan. The action plan can be modified over 
the 8 weeks at the user’s discretion and printed off.

Action plans have demonstrated an essential strategy 
for intended behaviour change by bridging the so-called 
intention-behaviour gap [65]. Action plans have been 
included on previous iterations of ExerciseGuide [66] 
and variations of the computer-tailored platform such 
as workplace sitting [67, 68]. Furthermore, a systematic 
review noted that action planning within eHealth inter-
ventions has been effective for behaviour change [69].

Tracking An online tracking module has been created 
to support participants to track their physical activity 
and general thoughts. The tracking module will provide 
a mix of open and closed questions regarding aerobic and 
resistance exercise, health-related fitness, motivation and 
habits, and general comments. Additionally, the tracking 

module will provide tailored feedback. This module will 
be released weekly, though a selection of data (motiva-
tion and health status) will be pulled through to subse-
quent weeks for graphical features (e.g. enablers and 
health/symptom check-in). Visual aids such as respon-
sive graphs can present past and present data to show 
progress. The participants will be sent an email reminder 
upon the release of the tracking module.

Extra information The extra information page acts as a 
library of cancer-specific information written in layman’s 
language.

Contact form The website contains an integrated con-
tact form where the participants can email the research 
team directly. This integrated contact form auto-popula-
tions the participant’s name and email for convenience. 
A copy of the email is sent to the participant’s email they 
have registered with the platform.

Measures
Feasibility
The feasibility of the study will be assessed via the rate of 
recruitment and retention over the study duration.

Acceptability
The acceptability of ExerciseGuide UK will be assessed 
using a mixed-methods approach. The participants will 
be guided into a module with an integrated satisfaction 
survey upon completing week 8. This survey was mod-
elled of the Systems Usability Scale with questions being 
tailored to ExerciseGuide. The satisfaction survey was 
adopted from the Canadian version of ExerciseGuide for 
those with a diagnosis of breast cancer. In addition, the 
participants will be provided with the opportunity for 
real-time module feedback using a five-point Likert scale 
(1—poor to 5—excellent) and open-ended feedback [70]. 
Finally, after completing the 8-week programme, 15 par-
ticipants will be invited to participate in an interview to 
explore further the satisfaction of the online platform and 
virtual communication. These will be offered to partici-
pants following completion of the study.

Usability
In addition to the satisfaction survey will be the Systems 
Usability Scale [71]. The Systems Usability Score is a 
10-item questionnaire with five responses ranging from 
“strongly disagree” to “strongly agree” [71]. The final 
question allows respondents to provide further com-
ments in an open-ended format. The criteria for the System 
Usability Score is ≥ 68% [71, 72].

Fig. 6 Stills of the animation (via embedded graphic interchange 
format (GIF) files) of the standing dumbbell row
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Fig. 7 Example of the extra information provided to the participants for the standing bumbbell row
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Website usage
Engagement will be assessed using ExerciseGuide UK 
stored database information and Google analytics inte-
grated website tracking software [73]. The number of times 
a participant has entered a module answered questions, 
and tracking log will be counted to establish website and 
module engagement [74]. Furthermore, Google analytics 
will be used to examine the time spent on specific modules 
reading feedback or library articles, as well as to assess non-
usage attrition (i.e. the process of participants not using 
ExerciseGuide UK as intended or at all). Participation in 
pre-, mid-, and post-telehealth sessions will be noted.

Health‑related outcomes
Health-related outcomes will be collected at baseline 
upon registration to the website and immediately follow-
ing the completion of week 8. The health-related outcomes 
being assessed pre- and post-study will be the quality of 
life, anxiety, and depression. Health-related quality of life 
will be explored via the 30-item European Organisation 
for Research and Treatment of Cancer Quality of Life  
Questionnaire-validated questionnaire (EORTC QLQ-
C30; version three) [75]. The quality of life domains are 
divided into multi-item subscales, functional (e.g. physical, 
role, cognitive, emotional, and social), symptom scales 

Fig. 8 Rate of perceived exertion (RPE) used on ExerciseGuide UK adapted from Borg (1982) [59]

Fig. 9 Demonstrating the visual pain rating tool for resistance training exercises on ExerciseGuide UK
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(e.g. fatigue, pain, nausea/vomiting, and dyspnoea), finan-
cial hardship, and global health status.

Anxiety and depression will be measured using the 
Hospital Anxiety Depression Scale [76]. The Hospi-
tal Anxiety Depression Scale will measure anxiety and 
depression using a 14-item scale (seven items for depres-
sion and seven items for anxiety). The Hospital Anxiety 
Depression Scale has been illustrated to show an excel-
lent screening of those with and without clinical symp-
toms of depression and anxiety to longer questionnaires 
(MADRS-S and STAI-S) using web-based platforms for 
those living with and beyond cancer [77].

Data management
ExerciseGuide UK website uses a modern framework 
(CakePHP) that provides a baseline security level. Exer-
ciseGuide UK runs on a trusted hosting platform only 
over Hypertext Transfer Protocol Secure (HTTPS), using 
current Transport Layer Security versions. HTTPS is a 
secure method of sending data between a web server and 
a web browser. The passwords are never stored as plain 
text. They will be stored as a salted encrypted hash.

Data analysis

Pre‑established criteria The feasibility will be assessed 
based on the pre-established criteria detailed below:

1. The recruitment target of 35 has been reached within 
the allocated 5 months.

2. Recruitment rate: ≥ 60%.

a. Recruitment rate will be assessed by the  
number of eligible patients approached relative 
to the number of participants enrolling in the 
study.

3. Retention rate: ≥ 85%

a. Retention rate will be assessed as the number 
of participants who complete 80% of the inter-
vention over the 8-week duration.

Recruitment and retention rates have been established 
based on a recent systematic review of online supportive 
care for those LWBLC [40].

Fig. 10 Example-tailored advice for a participant who self-reported 50 physical activity minutes per week. The pink button will release a collapsible 
drop-down box detailing considerations for aerobic activity, including the FITT principle
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Acceptability will be assessed based on the following pre-
established criteria:

1. System Usability Score ≥ 68% [71, 72]
2. Positive participant satisfaction illustrated in the end 

of study survey presented as a mean value on a scale
3. Positive themes identified in follow-up interviews

Quantitative data The quantitative data will be 
exported to SPSS version 26 (IBM, Chicago, IL, USA) 
for analysis. Descriptive statistics of the sample and each 
study measure. Data obtained from the EORTC-QLQ-30 
and Hospital Anxiety Depression Scale will be analysed 
using a paired t test (non-parametric, Wilcoxon test). The 
weekly self-report tracking module will examine adher-
ence to the exercise prescription. Changes in attitudes to 
physical activity, confidence, and burden will explored 
post-intervention.

Qualitative data Qualitative data will be obtained via 
two modalities. Firstly, open-ended questions will be pro-
vided in the satisfaction survey at the end of week 8 to 
elicit qualitative feedback. Any qualitative feedback pro-
vided will be exported to a single software for thematic 
analysis. Secondly, following the completion of the pro-
gramme, 15 interviews will be conducted and will con-
tinue if not saturated. Interviews aim to expand on the 
quantitative satisfaction questions by exploring prior 
or current barriers to physical activity and the potential 
impact (e.g. behaviour and attitude change), usability, and 
friendliness of ExerciseGuide UK.

All interviews will be transcribed verbatim and analysed 
using thematic analysis. Using inductive coding, tran-
scriptions will be interpreted, and codes will be gener-
ated. The strength of convergence of generated themes 
will be examined based on the overlapping frequency and 
range.

Sample size Given that this study is a feasibility study 
with pre-established criteria for success instead of a pri-
mary outcome assessment, a formal sample size calcula-
tion is not necessary [46]. The sample size for this study 
is a maximum of 35 individuals LWBLC. The sample size 
was based on the previous research into online support-
ive care for those LWBLC and clinician expertise. Firstly, 
previous research exploring online supportive care for 
those LWBLC was considered. A recent review reported 
a mean sample size of eight studies examining online 
supportive care for those LWBLC [40]. Of the eight stud-
ies, six were pilot and feasibility studies. The mean sam-
ple size over the six pilot and feasibility studies was 29 ± 

33, which demonstrated satisfactory detection of feasibil-
ity and acceptability concerns. Furthermore, literature 
highlighted 35 participants is satisfactory per group [78]. 
Secondly, clinical expertise was sought out. Based on the 
recommendation from a senior academic lung cancer cli-
nician based on the studies specified recruitment period 
(5 months) based on multiple considerations (e.g. case-
load and eligibility criteria). Furthermore, the sample of 
35 individuals consulted with statistician regarding to 
ensure adequate size to determine feasibility issues.

Discussion
The primary aim of this study is to explore the feasibil-
ity and acceptability of ExerciseGuide UK (an online sup-
portive care platform) for those LWBLC. In addition, the 
publication of the protocol aims to increase the transpar-
ency and reliability of the study and methods.

Online supportive care has been a rapidly emerging 
field in exercise oncology over the past decade, especially 
since the inception of COVID-19 in March 2020. How-
ever, a recent review exploring the feasibility of exercise 
interventions delivered via telehealth for those living with 
and beyond cancer [31] highlighted a lack of research 
for those LWBLC. For example, of the 29 interventions 
Morrison and colleagues (2020) appraised, 6.9% of inter-
ventions were within those specifically LWBLC. Fur-
thermore, no study explored exercise and telehealth for 
those LWBLC within the UK [31]. Data collected through 
the International Cancer Benchmarking Partnership 
has shown that over the past several decades, in coun-
tries with similar healthcare systems (Australia, Norway, 
Canada, Denmark, New Zealand, Ireland, and the UK), 
the UK has ranked lowest for 1-year lung cancer survival 
[79]. Thus, highlighting further research is paramount 
to address the below-average survival rate for those 
LWBLC.

ExerciseGuide UK provides a unique and novel method 
of providing those LWBLC with an 8-week tailored phys-
ical activity programme and personalised educational 
resources using distance-based methods. Supervised (in-
person) exercise interventions are thought to be superior 
to unsupervised exercise programmes [29]. However, 
ExerciseGuide UK provides non-real-time supervision 
while using a distance-based approach. Though, there is 
limited existing high-quality evidence for those LWBLC. 
Those LWBLC often display a higher unmet symptom 
burden and lower quality of life than other prevalent can-
cer types [80]. Higher unmet symptom burdens and lower 
quality of life may lead to physical, psychological, and 
financial disparities, leading to unattainable or achiev-
able standard in-person exercise programmes. Litera-
ture has demonstrated key benefits of digital technology 
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regarding accessibility, reach, and convenience through 
online or computer-mediated communication because it 
can mitigate temporal and geographical barriers [81–83]. 
ExerciseGuide UK can maintain personally tailored con-
tent for those restricted by location or schedule.

Though ExerciseGuide UK presents possible benefits 
for those LWBLC, there are some noted limitations. 
Firstly, while digital technology can reduce temporal and 
geographical barriers to interventions, this is depend-
ent on several presumptions. Having access to a laptop, 
computer, or smart device (e.g. tablets and smartwatches) 
that would enable participation may be varied. Lung 
cancer incidence is higher for those living in deprived 
regions and with lower socioeconomic status [84]. How-
ever, reports illustrate that those living in urban areas 
have higher-speed Internet availability [85] compared to 
those living in rural. Overall, urban areas tend to be more 
socially deprived than rural areas [86]. Furthermore, the 
average cost of fixed data (broadband) and voice pack-
aged monthly costs in the UK was £37.25 [87].

Secondly, research waste is an ongoing concern within 
health research. Up to 85% of research within health is 
understood to be wasted due to poor research design, 
inadequate reviews of literature, and unpublished 
research [88]. The meaningful involvement of the target 
population of an intervention may reduce the ongoing 
concern of research waste [89] while ensuring the inter-
vention is appropriate and meaningful for end-users. 
ExerciseGuide UK has been adapted using an iterative 
approach with those LWBLC and their family members 
and qualitative interviews.

Lastly, recruiting those LWBLC into clinical research 
can be challenging [90]. The recruitment will occur 
in a lung cancer clinic with assistance from hospital 
oncologists.

Conclusion
ExerciseGuide UK provides a unique and novel approach 
to providing tailored physical activity programmes and 
educational resources to those LWBLC. However, there 
is limited high-level evidence within online supportive 
care for those LWBLC. Thus, the feasibility study explor-
ing ExerciseGuide UK will provide insight into usability 
concerns that may be revised prior to larger-scale trials, 
potentially reducing research waste [91]. Building on the 
evidence collected as part of the feasibility and accept-
ability trial, the authors plan to revise the website and 
explore methods of facilitating digital technology usage 
within lung cancer, comparative assessment of those 
using a digital physical activity tool vs standard care, 
and further development of physical activity and health 
advice (e.g. nutrition).
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