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ABSTRACT
Introduction The impact of the COVID-19 pandemic 
(caused by the SARS- CoV-2 virus) on individuals with 
cancer has been profound. It has led to increased 
anxiety, distress and deconditioning due to reduced 
physical activity. We aim to investigate whether SafeFit, 
a multimodal intervention of physical activity, nutrition 
and psychological support delivered virtually by cancer 
exercise specialists (CES), can improve physical and 
emotional functionings during the COVID-19 pandemic.
Methods and analysis A phase III non- randomised 
intervention trial, target recruitment of 1050 adults 
with suspected or confirmed diagnosis of cancer. 
All recruited participants will receive the multimodal 
intervention delivered by CES for 6 months. Sessions will 
be delivered 1- to-1 using telephone/video conferencing 
consultations. CES will work with each participant to 
devise a personalised programme of (1) physical activity, 
(2) basic dietary advice and (3) psychological support, all 
underpinned by behaviour change support.
Primary outcome Physical and emotional functioning 
as measured by the European Organisation for Research 
and Treatment of Cancer- Quality of Life Questionnaire 
(EORTC- QLQ- C30). Secondary outcomes: overall quality of 
life measured by EORTC- QLQ- C30 and EQ- 5D- 5L, health 
economics, patient activation, self- efficacy to self- manage 
chronic disease, distress, impact of COVID-19 on emotional 
functioning, self- reported physical activity, functional 
capacity and nutrition. Adherence to the intervention will 
also be measured and a process evaluation conducted.
Ethics and dissemination Ethical approval was obtained 
from the Health Research Authority (reference number 
20/NW/0254). Results of this trial will be disseminated 
through publication of peer- reviewed articles, 
presentations at scientific conferences, and to the public 
and people with cancer in collaboration with our patient 
and public involvement representatives and partners.
Trial registration number NCT04425616.

INTRODUCTION
The COVID-19 pandemic, caused by the 
SARS- CoV-2 virus, has led to reprioritising of 
clinical care, and the impact on individuals 
with a cancer diagnosis has been profound. 
Treatments and follow- up care have been 
severely disrupted, affecting 650 000 people 
with cancer in the UK alone, and many 
supportive services have also been postponed.1 
2 Moreover, once infected with SARS- CoV-2, 
people with cancer experience significantly 
worse clinical outcomes.3 Although not all 
people living with and beyond cancer are 
now advised to shield, many remain fearful 
of leaving their homes due to the risks of 
contracting the virus and the consequences 
of COVID-19.1

Strengths and limitations of this study

 ► The SafeFit Trial will evaluate a novel approach to 
delivering multimodal exercise, nutrition and psy-
chological support to people with cancer safely 
during and beyond the COVID-19 pandemic.

 ► The intervention will be delivered by cancer exer-
cise specialists who have been upskilled using a 
bespoke training package, including nutrition, psy-
chological support and healthy conversation skills.

 ► The intervention, underpinned by evidence- based 
behaviour change techniques, seeks to empower 
participants to develop new behaviours that can be 
sustained for the long term.

 ► Limitations of the trial include absence of a control 
group and reliance on self- report measures to eval-
uate behaviour change.
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For many people with cancer, the pandemic has resulted 
in deconditioning due to social isolation, reduced phys-
ical activity and changes to eating habits that limit their 
ability to consume sufficient energy and nutrients to meet 
their needs. Cancer is typically a disease of older adults 
who are at particular risk of pulmonary complications as 
a result of COVID-19, which will likely be exacerbated by 
reduced cardiopulmonary fitness associated with such 
reductions in activity levels. Furthermore, smoking, poor 
nutrition and obesity are independent risk factors for 
developing cancer, which concurrently increase vulnera-
bility to severe COVID-19.4

Good nutrition and regular physical activity have 
proven to be effective at addressing a variety of disease 
and treatment- related consequences of cancer, and 
optimising physical fitness is also likely to decrease 
morbidity and mortality associated with COVID-19.5 
Thus, supporting this population to maximise engage-
ment in physical activity and to improve nutritional status 
is imperative.

Supporting psychological well- being is also vital for 
people with cancer. Higher levels of anxiety and depres-
sion are associated with poor quality of life and physio-
logical outcomes both early in the treatment pathway 
and in patients who have completed treatment.6–8 Many 
people with cancer will continue to experience distress, 
depression and anxiety months and years after cancer 
treatment completion. These issues are exacerbated 
by the COVID-19 pandemic through reduced access to 
informal social support networks and formal psycholog-
ical support services. Macmillan Cancer Support reported 
in June 2020 that over 27 000 people with cancer in the 
UK have experienced panic or anxiety attacks because of 
the COVID-19 pandemic.9

The SafeFit Trial, as described in this paper, was 
conceived when our research team was forced to pause 
recruitment to the Wessex- Fit-4- Cancer Surgery Trial,10 
a multimodal prehabilitation trial delivered in commu-
nity settings. We wanted to develop a new programme to 
support patients throughout and beyond the COVID-19 
pandemic. The multimodal structure of the intervention 
is informed by the recent Macmillan, Royal College of 
Anaesthetists and National Institute of Health Cancer 
and Nutrition Collaboration, Research Principles and 
Guidance for Prehabilitation within the Management 
and Support of People with Cancer.11 The guidance advo-
cates for a multimodal approach encompassing exercise, 
nutrition and psychological support in order to optimise 
patients with cancer prior to treatment, increasing their 
resilience to withstand cancer therapies and hastening 
their recovery.

It is now accepted that people with cancer require 
‘end- to- end’ pathway support, at the point of diagnosis, 
throughout treatment and recovery. The SafeFit Trial 
adopted the multimodal prehabilitation model for 
universal provision of support with patients recruited at 
any point in the treatment and recovery pathway. People 
with cancer are increasingly turning to remote support 

services, and distanced and home- based interventions 
have been shown to be effective in supporting dietary 
and physical activity behaviour change.12 However, 
evidence suggests that inclusion of a supervised compo-
nent increases intervention adherence13 and longer- term 
maintenance of physical activity behaviour change.14

Considerable research has explored the most effec-
tive ‘ingredients’ of a behaviour change intervention in 
cancer populations to improve engagement and adher-
ence to such interventions as well as to promote longer- 
term behaviour change. A recent Cochrane review 
supports the use of goal setting, setting of graded tasks 
and instruction on how to perform behaviour to maxi-
mise intervention adherence.13 Additionally, action plan-
ning and social support are associated with maintenance 
of behaviour change.14 Furthermore, there is growing 
evidence of the role of self- efficacy—a person’s belief 
in their ability to perform a given task—in supporting 
behaviour change with evidence that self- efficacy is a 
mediator of exercise behaviour in clinical populations 
and a predictor of exercise adherence.15 The SafeFit Trial 
is underpinned by behavioural science using evidence- 
based behaviour change techniques to optimise patient 
engagement and to support self- management and long- 
term behaviour change.

The proposed trial explores the impact of SafeFit, a 
virtually delivered multimodal intervention, on the phys-
ical and emotional well- being of people with cancer.

METHODS AND ANALYSIS
Trial design and setting
The SafeFit Trial is a phase III non- randomised interven-
tion with multimodal components of exercise, nutrition 
and psychological support delivered remotely by tele-
phone and/or video conferencing.

Trial objectives and outcome measures
Primary objective
The primary objective of this study is to investigate the 
efficacy of SafeFit interventions to improve physical and 
emotional functioning as measured by change in the 
European Organisation for Research and Treatment of 
Cancer- Quality of Life Questionnaire (EORTC QLQ- 
C30)16 over the 6- month intervention. Five items for 
physical function and four for emotional function are 
answered using a Likert scale scoring of 1–4 to provide 
a function score from 0 to 100. Higher scores repre-
sent higher functioning. This subscale has been used in 
previous interventions in cancer populations and is sensi-
tive to change over time.

Secondary objectives
The main secondary objectives are to investigate the 
impact of the SafeFit Trial on:

 ► Quality of life and cost- effectiveness: overall cancer- 
specific quality of life and global health status, cogni-
tive and social function, and nine symptom subscales 
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will be measured by the EORTC- QLQ- C30. Quality of 
life will also be measured by the EQ- 5D- 5L, a stand-
ardised instrument developed by the EuroQoL Group 
for use as a measure of health outcome. Applicable 
to a wide range of health conditions and treatments, 
the EQ- 5D- 5L health questionnaire provides a simple 
descriptive profile and a single index value for health 
status.17 Resources used to deliver the SafeFit Trial will 
be measured and valued, and health economic anal-
ysis will be conducted using the EQ- 5D- 5L and the 
Patient Activation Measure (PAM) (see below further 
for details).

 ► Self- efficacy and patient activation: self- efficacy to 
self- manage chronic disease will be measured by the 
Self- Efficacy for Managing Chronic Disease Scale, 
a six- item measure with higher scores indicating 
greater confidence to manage illness- related prob-
lems.18 Patient activation will be measured by the 
PAM.19 The PAM is a validated self- report survey. Each 
survey response is scored and based on the total score 
between 1 and 100; responders are categorised to four 
activation levels.

 ► Psychological distress will be measured using an 
emotions thermometer,20 a simple rapid modular 
visual analogue screening tool for detection and 
monitoring of emotional disorders in clinical practice. 
Four emotional domains (distress, anxiety, depression 
and anger) are measured using a Visual Analogue 
Scale (0–10) and one outcome domain—need for 
help.21 The impact of COVID-19 on psychological 
functioning will be measured by the Impact of Events 
Scale.22 No validated measure is available to measure 
the impact of COVID-19 on physical function.

 ► Behaviour change: self- reported physical activity will 
be measured using the modified Godin Leisure Time 
Exercise Questionnaire.23 This is widely used in the 
exercise oncology literature and has been validated 
against objective activity monitoring and measures 
of physical fitness.24 Diet will be measured using the 
World Cancer Research Fund (WCRF) modified 
HealthCheck tool,25 which examines intake of fruits, 
vegetables, whole grains, red and processed meats, 
processed foods high in fat and sugar, sugary drinks 
and alcoholic beverages.

 ► Self- reported height (baseline only), weight, weight 
loss and changes in nutritional status will be measured 
by short- form Patient Generated Subjective Global 
Assessment.26 27 Functional capacity will be measured 
by the Duke Activity Status Index (DASI). The DASI 
also allows for the calculation of individuals’ predicted 
peak oxygen consumption.28

Finally, differences in response to the SafeFit Trial, 
depending on COVID-19 status (confirmed COVID-19, 
suspected COVID-19, self- isolation and none), will be 
explored.

The aforementioned outcomes (except for health 
economics) will be assessed at 6 months (primary 
endpoint), in addition to 3 months (mid intervention) 

and 12 months (postintervention follow- up). A follow- up 
email/phone call will be made at each time point, if 
necessary, to maximise data completion.

Exploratory outcomes
Exploratory outcomes include overall survival (all- cause 
mortality) at 12 months.

Demographic and clinical data will be collected at base-
line, including age, sex, postcode, ethnicity, education, 
employment status, marital status, living arrangement 
(who they live with), household accommodation and car 
ownership. Self- reported clinical data will include date 
of diagnosis, cancer type and stage, cancer status, treat-
ment/s (current and historical) and comorbidities.

Inclusion/exclusion criteria
Adults (aged ≥18 years) with suspected or confirmed 
diagnosis of cancer will be included in this trial. Individ-
uals unable to give informed consent will not be eligible 
for this trial.

Recruitment and recruitment procedures
Potential participants will be recruited via self- referral, 
with the SafeFit Trial advertised through social media, 
via partner organisations including Macmillan Cancer 
Support, and through clinical teams and multidisci-
plinary team meetings.

Potential participants will visit the SafeFit Trial website 
and complete a Smart Survey to express their interest 
in the trial. A welcome email will be sent to potential 
participants, together with a patient information sheet. 
A member of the trial team will then telephone potential 
participants to confirm eligibility. During this telephone 
call, potential participants will complete the following 
screening to confirm suitability for the trial:
1. The Physical Activity Readiness Questionnaire.29 This 

tool screens participants presenting acute or uncon-
trolled long- term conditions that would be exacerbat-
ed by exercise.30

2. COVID-19 status (confirmed COVID-19, suspected 
COVID-1, self- isolation or none)

3. Nutritional state (problems eating or drinking and 
unintended weight loss), whether the individuals are 
receiving nutritional support and if they are under 
the care of a registered dietitian. Those assessed to be 
malnourished (body mass index <18.5) or reporting 
specific nutritional impact symptoms of dysphagia, di-
arrhoea or vomiting or receiving artificial nutritional 
support will not receive the standard nutritional advice 
element of the trial. Appropriate referrals for nutri-
tional support will be made for those identified as at 
risk of malnutrition.

4. Psychological distress. Those scoring ≥8 on the distress 
thermometer are asked additional questions. Those at 
risk of self- harm will not be recruited to the trial, and 
appropriate referrals for support will be made.

Participants will be eligible for inclusion to the trial, 
providing they are safe to receive at least one of the three 
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components. For example, a potential participant who is 
deemed unsafe to exercise would receive the nutritional 
and psychological components of the intervention. The 
exercise element would be introduced if/when it is safe 
to do so.

All eligible participants will then complete an online 
consent form and baseline questionnaires. Those not 
willing or able to complete questionnaires online will 
be posted paper copies with a return prepaid envelope. 
Once baseline questionnaires are complete, participants 
will be matched with aCES. Participants will have the 
opportunity to complete an electronic Holistic Needs 
Assessment prior to the telephone call with the trial team. 
See figure 1 for the trial flow.

Intervention
The intervention duration will be 6 months. Participants 
will receive up to three one- to- one sessions per week for 
1 month (weeks 1–4), weekly for 2 months (weeks 5–12) 
and monthly for 3 months (weeks 16, 20 and 24).

Exercise
Participants will be supported to engage in at least one 
and up to three exercise sessions per week, including (1) 
aerobic exercise at a rating of perceived exertion of 11–14 
(6–20 scale) accumulating up to 30 min per session and (2) 
resistance exercise of 8–10 different exercises each for 2× 
8–15 repetitions performed in a controlled manner and 
covering the whole body and range of motion. Resistance 
exercise should be performed through the full pain- free 
range of motion covering the whole body with mainte-
nance of good alignment for 10–30 s, with some move-
ments held for a second set of 10–30 s if stiff. Engagement 
will involve a combination of supervised exercise sessions 
during the one- to- one sessions (if requested by the partic-
ipant) and unsupervised home- based sessions.

Psychological support
The CES will provide psychological support as per level 1 
of the Improving Supportive and Palliative Care for Adults 
with Cancer.31 This includes recognising the psychological 
needs of patients, providing compassionate communi-
cation, general psychological support and simple self- 
management- focused signposting and problem solving.

Nutrition support
The CES will work with participants to review their diet 
and eating habits against WCRF recommendations using 
the modified ‘HealthCheck’ online tool to identify areas 
of change as appropriate.25 Participants will review their 
consumption of fruit and vegetables, whole grains, red 
and processed meat, processed foods high in sugar and 
fat, processed meats and alcohol intake with the aim to 
achieve WCRF recommendations for cancer survivors 
through incremental goal setting. The CES will regularly 
check for unintended weight loss or changes in gastro-
intestinal function and/or changes in the ability to eat/
drink and report abnormalities immediately to the trial 
team.

Behaviour change support
The CES will receive training in healthy conversation 
skills.32 This will enable them to deliver a client- centred, 
solution- focused, empowering intervention informed 
by social cognitive theory. The intervention is aimed 
at increasing patients’ self- efficacy and motivation to 
adopt behaviour change. The same skillset and delivery 
modality will be employed to support patients in engaging 
in the exercise and nutrition components of the inter-
vention as well as adopting strategies to self- manage their 
psychological well- being. Participants will be provided 
with a SMARTER (specfici, measurable, achievable, rele-
vant, timely, evaluate and readjust) goal- planning sheet 
to assist with goal setting and action planning during 

Figure 1 Trial flow.
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consultations with their CES. The titrated support acts 
to increase participants’ autonomy and support long- 
term engagement in these new behaviours. See online 
supplemental appendix A for the list of behaviour change 
techniques employed as per the taxonomy of behaviour 
change techniques33 and used flexibly within sessions as 
per the person- centred approach.

Training programme for CES
All CES will have training in exercise referral and/or addi-
tional qualifications in cancer and exercise rehabilitation 
and will deliver the SafeFit interventions. All CES will also 
receive a bespoke training package delivered online by 
the trial team, supported by the clinical team:
1. Health conversation skills—online healthy conversa-

tion skills training (online Making Every Contact Count 
(eMECC) Lite). This training is an online version of the 
Royal Society for Public Health- accredited MECC Lite 
Healthy Conversation Skills training. Consistent with 
the face- to- face training, the online version is highly 
interactive and experiential. The training equips train-
ees with skills to create and identify opportunities to 
hold conversations about health and well- being, to ex-
plore the individuals’ barriers and facilitators to mak-
ing change and taking control, to use active listening, 
and to support individuals to find their own solutions, 
plan for taking action to implement these solutions, 
monitor progress and adjust, plan and act as needed.

2. Nutrition—a webinar with accompanying support ma-
terial will be delivered by an experienced dietitian (CS) 
to provide training in generic nutritional principles in 
line with the recommendations from the WCRF and 
the British Dietetic Association and to identify deteri-
oration in nutritional status. The webinar covers the 
principles of healthy eating (‘eat well’ advice), weight 
management, symptom management, prehabilitation 
advice before treatment starts, and rehabilitation ad-
vice during and after treatment. Links to trusted di-
etary resources provided on the internet will be made 
available.

3. Emotional support—a webinar with accompanying 
supportive materials will be delivered by an experi-
enced clinical psychologist (JA) specialising in oncolo-
gy. This will focus on communication skills, recognising 
emotions, active listening and questioning.

Safety during sessions
It will be the responsibility of the CES to complete a pre- 
session screening checklist to monitor condition, medical 
contacts, medication and COVID-19 status. Exercise will 
continue, be modified with observation, or stopped and 
review sought from the treating medical team. In the case 
of an acute medical event during the exercise session, 
the CES will advise the participants to call their general 
practitioner (GP) or 111. If concerned about collapse, 
the CES will call 999. The CES will ask the participant to 
repeat the distress thermometer before each session. If 
the participants score 8 or above for 2 consecutive weeks, 

they will be encouraged to contact Macmillan Cancer 
Support helpline and/or their GP. In the case of suicidal 
or self- harm ideation, the CES will advise contacting 
Samaritans, SHOUT, GP or 111. If concerned about 
immediate risk, the CES will call 999. Participants who 
experience a marked deterioration in their nutritional 
state (eg, stricture, swallow, inanition and weight loss) will 
be directed back to their cancer care team. Participants 
with a confirmed diagnosis or suspicion of COVID-19 will 
have their exercise intervention paused for 14 days but, 
symptoms allowing, will be able to receive the other inter-
ventions. The exercise intervention will also be paused 
if anybody in their household is displaying COVID-19 
symptoms. Acute events and changes in condition and/
or treatment plan will be reported to the trial team. Cases 
of immediate physical or mental health concern will be 
raised with the chief investigator or senior clinician with 
delegated authority. All other cases will be discussed at 
a weekly multidisciplinary clinical team review. In case 
of incomplete information or ongoing investigation, it 
will be the responsibility of the participant to gain clin-
ical sign- off before resuming trial activity. All adverse and 
series adverse events will be recorded.

Fidelity checks
Attendance at each scheduled session will be documented 
by the CES throughout the trial using session completion 
logs; these will be regularly reviewed by the trial team. 
The CES will be offered group supervisions once every 
2 weeks to address any concerns during the trial. Approxi-
mately 20% of trainers will have two sessions (initial assess-
ment and one follow- up call) observed (via recording of 
video or telephone call) and assessed against a bespoke 
implementation checklist to assess fidelity of intervention 
delivery, including assessment of competency for delivery 
of healthy conversation skills.

See Template for Intervention Description and Replica-
tion (TIDieR) checklist (online supplemental appendix 
B) for detailed description of intervention components, 
training procedures and links to additional resources.

Process evaluation
A comprehensive process evaluation will enable identifi-
cation of barriers and facilitators to the implementation 
of and participation in the SafeFit Trial. It will afford an 
in- depth understanding of processes, relationships and 
communications that helped or hindered conduct of the 
trial.

The process evaluation will assess acceptability of the 
SafeFit Trial from the perspective of participants and 
professionals delivering the programme as well as iden-
tifying barriers and enablers to engagement with and 
adherence to the programme. We will also capture data to 
explain how the intervention worked, who it did and did 
not work for and why, along with other issues with delivery 
of the intervention and participant receptivity. Qualita-
tive in- depth semistructured interviews will be conducted 
with participants enrolled in the trial and professionals 
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involved in the delivery of the trial. This will include n=25 
participants who will be purposively sampled to include a 
range of age, sex, disease type, time since diagnosis and 
adherence to scheduled calls. Interviews will focus on the 
barriers and facilitators to participation in the trial and 
success (or not) of behaviour change. These data will 
provide explanatory insight into the findings of the trial.

Interviews will also be conducted with CES delivering 
the trial as well as administrative personnel coordinating 
the trial (n=15). The purpose of these interviews is to 
understand the barriers and facilitators to the delivery of 
the prescribed interventions as well as views of the useful-
ness of training received.

Normalisation process theory (NPT) will underpin 
the conceptual framework that will structure the process 
evaluation (ie, the interview schedules, findings and their 
interpretation). NPT provides an explanatory framework 
to better understand the routine embedding of health-
care interventions in their social contexts, in particular, 
why some processes seem to lead to a practice becoming sustained 
over a long term, while others do not. The starting point of 
NPT are the dynamics associated with the embedding of 
a practice, that is, what people actually do and how they 
work together.34

Patient and public involvement (PPI)
People with cancer were consulted at the outset of this 
trial. We worked closely with four research partners, 
including individuals living with cancer (who were 
shielding), caring for someone with cancer and recovering 
from cancer. They provided suggestions of how potential 
participants might be reassured of the safety of the trial 
as well as support they might need to access the virtual 
intervention. They also reviewed trial questionnaires 
and patient facing documentation and piloted the self- 
referral process. Moreover, they agreed to be members 
of our steering group and will contribute to the oversight 
of the trial. In previous trials conducted by our research 
group, PPI representatives have been invited to speak at 
conferences and stakeholder events, providing powerful 
testimonies. We intend to continue this approach with 
the current trial. The research team will liaise with the 
PPI involvement lead in University Hospital Southamp-
ton’s Biomedical Research Centre to identify training and 
support needs of our research partners throughout the 
trial.

Statistical analysis plan and sample size calculation
Preliminary data suggest that approximately 62% of 
patients will have a ‘good’ Ppysical function score 
of >83 at baseline, and 43% of patients will have a ‘good’ 
emotional function score at baseline (>71) as determined 
by threshold for clinical importance for the EORTC- 
QLQ- C30.35 In order to detect an 8% improvement in the 
proportion of patients with good physical/emotional func-
tion score with 90% power (alpha=0.05), 1050 patients 
will be required (allowing for 20% drop- out).

Descriptive statistics will be used to summarise baseline 
demographic and clinical variables. For continuous vari-
ables, the mean and SD will be calculated for normally 
distributed data. If the data are not normally distributed, 
the median and IQR will be calculated. Categorical or 
binary variables will be summarised as frequency and 
percentage of total.

The primary endpoints are EORTC- QLQ- C30 physical 
and emotional function scales measured at 6 months. 
The McNemar test will be used to investigate whether 
there is a difference in the proportion of patients with 
good physical and emotional fFunction scores at the end 
of the intervention (6 months) compared with baseline. 
In order to account for multiple comparisons, the Holm 
procedure will be used to adjust p values.

Repeated measures logistic regression will be used to 
investigate the change over all trial visits (baseline and 
3, 6 and 12 months) and to adjust for clinically prog-
nostic factors which will include age, gender, cancer type, 
tumour site and systemic anticancer treatment.

Subgroup analysis will also be performed. The propor-
tion of patients with good physical and emotional func-
tion score at 6 months (with CI) will be calculated for each 
subgroup and will be displayed on a forest plot, along with 
the p value for interaction. COVID-19 status (confirmed 
COVID-19, suspected COVID-19, self- isolation and none), 
curative versus palliative, chemo/rad versus not, surgery 
versus not, adherent to intervention versus not (adher-
ence is defined as completing >70% of calls with CES), 
tumour site, baseline quality of life (above 85 vs 85 total 
EORTC- QLQ- C30 score).

Analysis of secondary endpoints (including but not 
limited to anxiety, depression, confidence to self- manage 
chronic disease, physical activity and dietary behaviour 
change, and Duke activity status) will be performed 
using the appropriate statistical tests/regression models, 
depending on the outcome data type (ie, continuous, 
ordinal and binary), and taking into account the paired 
nature of the data (before and after intervention). This 
will be described in a detailed statistical analysis plan.

In the exploratory analysis, the Cox proportional 
hazards model will be used to investigate the relation-
ship between change in emotional and physical function 
and mortality within 1 year. The Kaplan- Meier plot will be 
used to illustrate the survival of different patient groups.

Recruitment commenced in June 2020 with estimated 
completion date for recruitment and follow- up assess-
ments in August 2022.

Strengths and limitations
The SafeFit Trial provides a novel approach to deliver 
exercise, nutrition and psychological support to people 
with cancer. The virtual method of delivery allows 
access to this personalised and holistic support from 
individuals’ homes, mitigating any risk of exposure to 
COVID-19 as well as removing well- established barriers 
to in- person interventions, including travel and ability 
to integrate programmes within other life commitments. 
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Underpinned by evidence- based behaviour change 
techniques, it aims to empower participants to establish 
new behaviours that will be embedded in their everyday 
lives for the long term. The trial is limited by the lack 
of comparison group. Measures of behaviour change are 
self- report and thus may introduce bias.

Ethics and dissemination
Health Research Authority (HRA) ethical approval was 
obtained on 20 May 2020 (protocol V.2 date: 13 May 
2020), prior to the opening of the trial (reference: 20/
NW/0254). Any protocol modifications will be approved 
by the HRA before being implemented. Any amendments 
will be reported on dissemination of the trial. The trial 
has been registered with  ClinicalTrials. gov. The Univer-
sity Hospital Southampton NHS Foundation Trust is the 
sponsor of this trial. Monitoring and auditing will be 
conducted in accordance with the sponsor’s policies and 
procedures. An independent data monitoring committee 
will be convened and will have oversight of trial data 
management.

Trial results will be disseminated to academics, commis-
sioners, policy makers and the public through several 
avenues. Journal articles and scientific conferences will 
be used to disseminate to academic audiences. We will 
also communicate results to the cancer alliances, charities 
and through recognised NHS communication systems 
and social media. The University Hospital Southampton 
NHS Foundation Trust press office will coordinate press 
releases of key findings. We will also work in collabora-
tion with our PPI representatives and partners to ensure 
dissemination to people with cancer.

Data collection, quality and storage
Data will be collected and stored on password- protected 
databases by trial personnel who are trained in Good 
Clinical Practice and General Data Protection Regula-
tions. Confidentiality will be ensured before, during and 
after the trial and all procedures for handling, storing, 
destroying, and processing data will be compliant with 
the Data Protection Act 2018. Patient- reported outcome 
measures will be completed on paper or using the elec-
tronic case report form (ALEA), depending on patient 
preference. Prior to any statistical analysis, all variables 
will be checked for the number of missing and impos-
sible values. Impossible values will be defined by clinical 
opinion. The trial sponsor and chief investigators will 
have access to the final dataset.
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Appendix A: Behaviour change techniques (BCT) coded to the BCT taxonomy (BCTT V1) 

BCT label BCT no. (BCTT v1) Example Intervention component 

Goal setting (behaviour) 1.1 Participants agree with the CES a goal for a specified period of time, for example walking for 30 

minutes twice in the next week 

Problem solving 1.2 CES use the SMARTER goal setting sheets to prompt the participant to analyse factors that might 

get in the way of them achieving a goal and how it can be overcome. For example, if it is raining 

the participant could perform an online exercise session rather than exercise outside. 

Action planning 1.4 CES use SMARTER goal setting sheets to prompt detailed specification of goals include day of 

the week and time that they will perform a particular behaviour, for example I will have meat 

free dinners on Monday, Wednesday and Friday 

Review behaviour goal(s) 1.5 During each 1-to-1 session the CES reviews behaviour goal(s) with the participants and modifies 

them collaboratively as necessary, e.g. setting an easier goal if the previous goal was not 

achievable.  

Discrepancy between current 

behaviour and goal 

1.6 When reviewing dietary behaviour, the CES and participant will compare current diet with the 

WCRF guidelines and identify areas for improvement  

Feedback on behaviour 2.2 The CES and participant will reflect and discuss changes to behaviour made during the course of 

the intervention 

Self-monitoring of behaviour 2.3 Participants have an activity diary which they are encouraged to complete throughout the 

intervention, noting goals set and whether they were achieved 

Social support (unspecified) 3.1 The CES provides praise when participants perform a planned behaviour  

Social support (practical) 3.2 The CES provides practical support to perform a behaviour, for example providing a live exercise 

class during the 1-to-1 consultations.  

Social support (emotional) 3.3 The CES provides emotional support throughout the intervention and encourages the 

participant to seek that from others in their social network for continuation of support if 

necessary/appropriate.  

Instruction on how to perform a 

behaviour 

4.1 The CES may for example demonstrate specific exercises live during 1-to-1 video conferencing 

sessions 

Demonstration of the behaviour 6.1 The CES may provide links to online videos of specific resistance exercises for example for 

participants to use independently 

Behavioural practice/rehearsal 8.1 The participant may choose to use a relaxation app before bed each evening if they have 

difficulties with sleep and/or anxiety 
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Habit formation 8.3 The participant may plan to eat fruit every morning with breakfast to increase fruit and fibre 

intake.  

Graded tasks 8.7 The CES works with the participant to start with easy to achieve goals, such as walking for 10 

minutes 3 times a week, gradually increasing the difficulty overtime  

Credible source 9.1 The CES presents as a credible source with in-depth understanding of the benefits of the 

intervention components which are discussed with the participant  

Verbal persuasion about 

capability 

15.1 If the participants express self-doubt about achieving a behaviour the CES will encourage the 

participant that they are capable of doing so, such as performing resistance exercises if a 

participant has a stoma  

Focus on past success 15.3 The CES will regularly review with the participant the improvements they have made over the 

course of the intervention 
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Appendix B TIDiER checklist  

BRIEF NAME  

Provide the 

name or a 

phase that 

describes the 

intervention  

Multimodal interventions including: Exercise, nutrition and psychological support, underpinned by behaviour change support.  

 

WHY  

Describe any 

rationale, 

theory or goal 

of the elements 

essential to the 

intervention 

This trial is designed to support long-term health and well-being. To do so patients need to be supported to engage in exercise, 

consume a healthful diet based on current guidance and recommendations and address any psychological needs. Evidence 

suggests behaviour change interventions underpinned by theory are more successful than those without. Therefore, an 

evidence-based theoretically informed behavioural change support intervention is being embedded within the SafeFit Trial.  

WHAT  

Materials: 

Describe any 

physical or 

informational 

materials used 

in the 

intervention, 

including those 

provided to 

participants or 

used in 

intervention 

delivery or in 

training of 

intervention 

providers. 

Provide 

Participants 

Goal setting sheet to record goals set and achievement (or not)  

SMARTER planning sheet to support goal setting 

 

Participants will be provided with links to the following dietary resources depending on individual needs/preference:  

 

The World Cancer Research Fund provides information for the general public on diet to reduce the risk of cancer 

https://www.wcrf-uk.org/ 

 

‘Eating well when you have cancer’ from the Royal Marsden Hospital 

https://www.royalmarsden.nhs.uk/your-care/living-and-beyond-cancer/eating-well 

 

‘Eating well during cancer’ from the World Cancer Research Fund 

https://www.wcrf-uk.org/uk/health-advice-and-support/eat-well-during-cancer 

 

Macmillan information on the Build Up diet:  

http://be.macmillan.org.uk/Downloads/beMacmillan%20PDFs/MAC13614_Buildingupdiet_lowres_E03_P08_20200206_KA.pdf 
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information on 

where the 

materials can 

be accessed 

(e.g. online 

appendix, URL). 

 

Eatwell guide (NHS): https://www.nhs.uk/live-well/eat-well/ 

 

Macmillan information and video: 

https://www.macmillan.org.uk/cancer-information-and-support/treatment/preparing-for-treatment/eating-well-and-keeping-

active 

 

Resources for nutrition during exercise: https://www.royalmarsden.nhs.uk/your-care/living-and-beyond-cancer/eating-well-

keep-fit and NHS:  https://www.nhs.uk/live-well/eat-well/food-and-drinks-for-sport/ 

 

British Dietetic Association https://www.bda.uk.com/resource/sport-exercise-nutrition.html 

 

Non cancer specific diet https://www.bda.uk.com/food-health/food-facts/all-food-fact-sheets.html 

 

Participants will be provided with links to the following psychological support resources depending on individual 

needs/preference: 

Stress and anxiety: https://www.nhs.uk/conditions/stress-anxiety- depression/feel-better-and-happy/  

 

Relaxation: https://www.mind.org.uk/information-support/tips-for-everyday- living/relaxation/relaxation-exercises/ 

 

Managing anxiety: https://www.nhs.uk/conditions/stress-anxiety- depression/moodzone-mental-wellbeing-audio-

guides/  

 

Relaxation techniques: https://www.cntw.nhs.uk/resource-library/relaxation- techniques/  

 

Sleep https://www.sleepstation.org.uk/articles/  

https://www.nhs.uk/live-well/sleep-and-tiredness/how-to-get-to-sleep/  

https://www.nhs.uk/oneyou/every-mind-matters/sleep/  

 

Mindfulness: http://www.velindrecc.wales.nhs.uk/mindfullness-app  

 

Tools for problem solving and letting go of worry: https://www.nhs.uk/apps- library/worrytree/  
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Links to Macmillan Cancer Support online chat, online community https://community.macmillan.org.uk/ and telephone 

support line will also be available.  

 

Cancer Exercise Specialists  

Trainers will be provided with copies of all participant documents in addition to a training manual including: 

- Escalation plans for any physical, metabolic or mental health concerns 

- A webinar regarding psychological support is delivered by a clinical psychologist. Lasting 50mins, this covers use of 

open questions (when, whey how, what, who etc), reflection, elaboration, clarification, focus on feelings, questions to 

draw on personal skills and resources e.g. ‘what has worked well in the past?’, the Confided, Helped, I, Professional, 
Summaries (CHIP) model (ref) as well as communication tips to support remote communication. A supporting 

document is provided including key concepts covered. 

- Similarly, a webinar providing dietary advice in accordance with the WCRF guidance, will be delivered by a consultant 

dietitian. This emphasises the purpose of the intervention to guide participants in dietary goal setting in accordance 

with guidance described by the World Cancer Research Fund and British Dietetic Association.  Additional resources 

addressing nutrition and exercise, information on first line dietary advice for people experiencing side effects of 

treatment such as a poor appetite will also be provided.  

 

- Healthy Conversation Skills: A highly interactive and experiential live online training session will be delivered by 

accredited Healthy Conversation Skills trainers in one session lasting 3 hours. The training is the online version of the 

Royal Society for Public Health accredited Healthy Conversation Skills eMECC Lite face-to-face training. It promotes an 

empowering, person-centred and solution-focused approach supporting people to change their behaviour. The 

training equips trainees with skills to create and identify opportunities to hold conversations about health and 

wellbeing, to explore individuals’ barriers and facilitators to making change and taking control, to use active listening, 
and to support individuals to find their own solutions, plan for taking action to implement these solutions, monitor 

progress and adjust plan and action as needed.   

 

- Covid-19 TopMed talks providing an overview of advice regarding exercise, nutrition and psychological support during 

covid-19 pandemic  

https://topmedtalk.libsyn.com/topmedtalk-macmillan-cancer-support-mental-well-being-for-the-patient-0 

https://topmedtalk.libsyn.com/topmedtalk-macmillan-cancer-support-healthy-eating-and-cancer-0  

https://topmedtalk.libsyn.com/topmedtalk-macmillan-cancer-support-get-active-and-feel-good  
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All trainers also complete Introduction to Good Clinical Practice Training 

Procedures: 

Describe each 

of the 

procedures, 

activities, 

and/or 

processes used 

in the 

intervention, 

including any 

enabling or 

support 

activities. 

Participants receive a minimum of 1 and up to 3 one-to-one sessions with CES in the first month, delivered by telephone or 

video conferencing depending on participant preference.  This reduces to 1 per week for the following 2 months and monthly 

for the following 3 months.  

 

Sessions will include live exercise training and/or discussion regarding previous and ongoing exercise completed by the 

participant. Participants will be supported to engage in at least one and up to 3 exercise sessions per week including: Aerobic 

exercise at a rating of perceived exertion of 11-14 (6-20 scale) accumulating 30 minutes per session, resistance exercise of 8-10 

exercises for 2x 8-15 repetitions performed in a controlled manner and covering the whole body and range of motion exercise 

performed through pain free range of motion covering the whole body to be maintained in good alignment for 10-30 seconds, 

with some movements held for a second set of 10-30 seconds if stiff. These activities will be personalised and tracked in the 

session completion logs held by the CES. 

 

At the start of intervention CES will work through the WCRF health check to identify areas in the diet that would benefit from 

modification. This examines consumption of fruit and vegetables, wholegrains, red and processed meat, processed foods high 

in sugar and fat, processed meats, alcohol intake. Trainers support participants to set goals around diet modification 

throughout the intervention in order to achieve WCRF dietary recommendations.   During each consultation CES will discuss 

any unintentional weight loss and change in nutrition impact symptoms that would require further specialist advice or prevent 

participants from taking part in exercise, for example, vomiting or diarrhoea. 

 

During each consultation CES will open a conversation around emotional wellbeing providing an opportunity for participants to 

share any concerns such as anxiety, low mood and distress. Core components of active listening, open questioning and 

empathy will be employed throughout to support emotional wellbeing.  The CES will support participants to develop self-

management skills, accessing resources and signposting to support services as appropriate. Possible suggested resources 

include mindfulness and relaxation exercises and Apps, information on anxiety management, problem solving and letting go of 

worry, available through NHS and Macmillan Cancer Support websites (as described above).  

 

The CES will employ healthy conversation skills during each session supporting goal setting and action planning for all three 

components of the intervention emphasising development of autonomy and self-efficacy to self-manage with the aim of 

enabling long-term adherence following completion of the intervention.  

WHO 

PROVIDED 
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For each 

category of 

intervention 

provider (e.g. 

psychologist, 

nursing 

assistant), 

describe their 

expertise, 

background 

and any specific 

training given. 

Intervention providers are personal trainers with additional training in exercise referral and/or additional qualifications in 

Cancer and Exercise Rehabilitation. All CES will have received the SafeFit training package and physical resources outlined 

above.  

 

 

 

HOW  

Describe the 

modes of 

delivery (e.g. 

face-to-face or 

by some other 

mechanism, 

such as internet 

or telephone) 

of the 

intervention 

and whether it 

was provided 

individually or 

in a group. 

All sessions will be delivered one-to-one by telephone or video conferencing. 

WHERE  

Describe the 

type(s) of 

location(s) 

where the 

intervention 

Participants home or place of preference.   
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occurred, 

including any 

necessary 

infrastructure 

or relevant 

features 

WHEN and 

HOW MUCH 

 

Describe the 

number of 

times the 

intervention 

was delivered 

and over what 

period of time 

including the 

number of 

sessions, their 

schedule, and 

their duration, 

intensity or 

dose 

Sessions last approximately 1 hour with 1-3 sessions per week for 1 month, weekly sessions months 2-3, monthly sessions to 6 

months. The content of each session will be personalised. Data on type, intensity and dose of exercise performed, and any 

nutrition and psychological support goals set will be collected in the session completion logs.  

TAILORING  

If the 

intervention 

was planned to 

be 

personalised, 

titrated or 

adapted, then 

describe what, 

why, when, and 

how. 

This is a personalised intervention and all elements will be tailored to participant baseline characteristics, needs and 

preferences and adapted throughout.  
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MODIFICATION   

If the 

intervention 

was modified 

during the 

course of the 

study, describe 

the changes 

(what, why, 

when, and 

how). 

Trial ongoing 

HOW WELL  

Planned: If 

intervention 

adherence or 

fidelity was 

assessed, 

describe how 

and by whom, 

and if any 

strategies were 

used to 

maintain or 

improve 

fidelity, 

describe them. 

Attendance at each scheduled session will be documented throughout the duration of the trial using session completion logs. 

CES will return session completion logs weekly during weeks 1-12 and monthly during weeks 16-24, documenting the content 

of each session. These logs will be regularly reviewed by the research team. Trainers will be offered group supervisions once 

every two weeks to address any concerns during the trial. 

 

Fidelity checks: approximately 20% of trainers will have 2 sessions (initial assessment and one follow-up call) assessed against a 

bespoke implementation checklist to assess fidelity of intervention delivery including assessment of competency for delivery of 

Healthy Conversation Skills. 

Actual: If 

intervention 

adherence or 

fidelity was 

assessed, 

describe the 

extent to which 

Trial ongoing 
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the 

intervention 

was delivered 

as planned 
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