
R E S E A R C H Open Access

© The Author(s) 2023. 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://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

McCourt et al. BMC Cancer          (2023) 23:348 
https://doi.org/10.1186/s12885-023-10799-1

BMC Cancer

*Correspondence:
Orla McCourt
o.mccourt@nhs.net

Full list of author information is available at the end of the article

Abstract
Background The addition of qualitative methodology to randomised controlled trials evaluating complex 
interventions allows better understanding of contextualised factors and their potential influence on trial delivery 
and outcomes, as well as opportunities for feedback on trial participation to improve future trial protocols. This study 
explored the experiences of participation in cancer rehabilitation research during active cancer treatment. Participants 
were people living with haematological cancer myeloma, undergoing autologous stem cell transplantation (ASCT) 
recruited to the PERCEPT myeloma pilot trial.

Methods A qualitative semi-structured interview study, embedded within a pilot randomised controlled trial of a 
physiotherapist-led exercise intervention delivered before, during and after ASCT among people living with myeloma. 
Transcripts were analysed using reflexive thematic analysis.

Results Interviews from 16 trial participants (n = 8 intervention group; n = 8 control group; mean age 61 years, 
56% male) were analysed. Four main themes were identified: (1) “It’s not just beneficial for me, it’s for people after 
me as well”; (2) Disparities in experience of recovery – expectations, feeling prepared and support; (3) “What I 
wanted to do was build myself back up and prepare”; (4) Active ingredients – participants’ experience of the trial 
intervention. Participants reported both altruistic and perceived personal gain as motivators for enrolling in the 
trial. Disappointment caused by allocation to control arm may have led to participants seeking exercise elsewhere, 
indicating possible contamination of control condition. Disparities in experience of recovery from transplant were 
evident with intervention participants reporting greater trajectory of recovery.

Conclusions The findings from this embedded qualitative study highlight numerous considerations required when 
designing pilot and efficacy trials of complex interventions. The addition of qualitative investigation offers greater 
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Background
Rehabilitation interventions are considered complex 
interventions. Factors of importance need to consider 
more than the target behaviour and quantification of 
exposure to the intervention in terms of dose or number 
of sessions. The mechanisms through which the interven-
tion is delivered, including to whom, by whom, in what 
settings, the skills and expertise of the deliverer, also need 
consideration [1]. Generally, randomised controlled tri-
als (RCT) are considered the most rigorous approach to 
assessing the efficacy of rehabilitation and exercise inter-
ventions, but given their complexity, an entirely quan-
titative approach to evaluation is no longer considered 
sufficient for evaluation [2]. The addition of qualitative 
investigation, as an element of process evaluation, is nec-
essary to better understand and report contextualised 
factors and their potential influence on the delivery and 
outcome related to an intervention [1, 3].

Qualitative investigation as part of pilot RCTs is impor-
tant yet underutilised [4]. In addition to informing bet-
ter understanding of the intervention and the context in 
which it acts, qualitative exploration of pilot trial par-
ticipants may uncover unintended consequences not 
considered during research protocol development. One 
example is ‘research participation effect’; a construct 
proposed to inform better understanding of participant-
related biases that may be at play in behavioural interven-
tion research that might not be prevented through the 
process of randomisation. The concept of research par-
ticipation effects has evolved from the established notion 
of understanding that research participants may be influ-
enced by being studied, whether intentionally or subcon-
sciously, historically referred to as the Hawthorne effect 
[5]. Research participation effects can manifest as early as 
during approach for consideration of research participa-
tion. Therefore, exploring participant interactions with 
pre-randomisation research activities, as well as assess-
ment activities that may relate to the intervention behav-
iour (e.g., wearing an activity tracer or completing a log 
sheet), is necessary as they may have potential to induce 
unintended behaviour change in both allocation groups 
[5].

The process of randomisation for allocation in tri-
als assumes that participants, as well as research-
ers, accept the process from a position of equipoise. 

However participant preference for allocation, particu-
larly in unblinded trials, is common and can affect con-
tinued participation and have implications for validity 
[6]. Response to allocation in unblinded trials can addi-
tionally induce research participation effects or biases 
post-randomisation, most notably within control partici-
pants who may be dissatisfied with allocation [7].

Myeloma is an incurable relapsing-remitting haema-
tological cancer. The repetitive pattern of active disease, 
remission and relapse results in diminishing disease 
prognosis and everchanging management approaches [8]. 
Autologous stem cell transplantation (ASCT) enables use 
of high-dose chemotherapy to consolidate therapy and is 
most frequently used as first line therapy in people living 
with myeloma deemed ‘fit’ enough for intensive anti-can-
cer therapy [9]. A unique feature of myeloma is disease-
related bone destruction and consequent increased risk 
of fractures. Over a third of people living with myeloma 
who undergo ASCT will experience high symptom bur-
den for up to nine months post-ASCT [10]. Qualitative 
literature supports the positive experience of increased 
physical activity (PA) resulting in proportional gains in 
perceived physical vigour and strength among people 
living with myeloma undergoing ASCT [11]. A the-
matic synthesis of qualitative literature from this popu-
lation found ‘exercise for recovery’ to be a key analytical 
theme of high confidence [12]. Quantitative studies also 
indicate that more physically active myeloma survivors 
experience greater quality of life (QOL), less side-effects 
related to treatment and less fatigue compared to less 
active counterparts [13, 14]. Exercise intervention trials 
in myeloma have demonstrated that exercise is safe with 
indication of positive effects on physical, psychological 
and QOL outcomes [15, 16]. However, definitive efficacy 
has not yet been established due to small, underpowered 
trial designs and heterogeneity in intervention and out-
come measurement [17].

PERCEPT was a two-arm pilot RCT of physiotherapist-
led exercise prehabilitation and rehabilitation interven-
tion for people living with myeloma undergoing ASCT 
[18, 19]. The pilot trial indicated that delivering preha-
bilitation during ASCT is feasible and safe for people 
living with myeloma. Of 50 participants recruited, 33 
(66%) completed a final study assessment. Five (10%) par-
ticipants were lost to follow-up, two (4%) participants 
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died and 20% (n = 10) of participants were withdrawn 
due to not proceeding to ASCT because of progression 
of disease or other clinical decision. Secondary out-
comes showed promise for the exercise intervention with 
improvements in QOL, fatigue, functional capacity and 
PA evident pre-ASCT and 3 months post-ASCT [20]. 
The aim of this qualitative study was to explore the expe-
riences of participants who took part in the PERCEPT 
myeloma pilot trial in order to aid the design of a fully 
powered RCT.

Materials and methods
Design and setting
This qualitative study was undertaken as part of the PER-
CEPT trial, a pilot RCT of an exercise prehabilitation 
and rehabilitation exercise intervention delivered as part 
of the ASCT pathway at a UK centre [18, 19]. The trial 
was prospectively registered (ISRCTN 15875290). Ethical 
approval was obtained (London – Camden & Kings Cross 
Research Ethics Committee reference 19/LO/0204). 
Written informed consent was obtained on enrolment 
to the trial and participants were asked to confirm their 
consent verbally prior to interview. Guidelines for report-
ing qualitative research were followed [21].

Participants and recruitment
Interviewees were people living with myeloma under-
going ASCT who took part in the PERCEPT pilot trial. 
Purposeful sampling was used to select both intervention 
and control participants, approached in non-sequen-
tial order, across the trial period in order to capture the 
experiences of participants taking part at different times. 
Participants were asked to take part in an interview at or 
around the time of their final follow-up study assessment, 
approximately three months following ASCT and were 
approached by the lead author (OM) or research physio-
therapist (JL).

Qualitative interviews
The interviews were conducted using a semi-structured 
interview guide (Supplementary material). The inter-
view schedule was developed by the research team and 
was designed to capture content related to experiences 
of ASCT, of being enrolled within a longitudinal study 
as part of the ASCT pathway, feelings and experiences of 
being randomised and perspectives on the study inter-
vention and assessment processes. No predetermined 
theories or frameworks were used. Interviews were 
conducted by four researchers with training in qualita-
tive research: the lead author, a female clinical academic 
physiotherapist (OM); a female research physiotherapist 
involved in delivery of the trial intervention (JL); and two 
(female and male) health psychology researchers (AR, 
GB). Interviews were conducted either face-to-face or 

by telephone depending on participant preference. The 
interviews were audio recorded, de-identified and tran-
scribed verbatim by a professional transcription company 
with a UCL data sharing agreement.

Analysis
Participant demographic data were collected from trial 
assessment forms completed at enrolment. Interview 
transcripts were analysed iteratively using the six phase 
process of reflexive thematic analysis (TA) [22]. Reflex-
ive TA for this study was underpinned by the onto-epis-
temology of critical realism [23] using an approach that 
was both inductive and deductive.

Inductive codes were generated through repeated read-
ing and assignment of coding labels to the text. Repeated 
rounds of analysis were carried out iteratively, revis-
ing and discarding codes and sets until the themes and 
subthemes were developed and described. Analysis was 
conducted by the first author (OM) with five (31%) of 
the transcripts double-coded by two other authors (AF, 
JL). These transcripts were discussed among the three 
researchers to confirm coding reliability.

In order to contribute to a greater theoretical under-
standing of elements of the trial intervention that 
contribute to trial participants’ engagement in it and 
potential behaviour change (i.e., in this case increased 
participation in exercise), deductive coding was used to 
identify components of the intended intervention dis-
cussed, both explicitly and implicitly, by intervention 
group participants. As this analysis related to the trial 
intervention, only those of the study sample who were 
members of the intervention arm and received the inter-
vention during the trial were included in the deductive 
part of the analysis. Deductive codes were preconceived 
prior to analysis to identify content related to compo-
nents of the exercise intervention including behaviour 
change techniques (BCTs) as defined by the BCT Tax-
onomy v1 [24]. A more positivist approach was used to 
draw out and describe the elements of the intervention 
that were discussed by quantifying the number of partici-
pants who mentioned each technique, and the frequency 
with which they appeared in the coded dataset. Qualita-
tive data analysis was conducted using NVivo (version 
12. QSR International Pty Ltd.) and descriptive statistics 
were analysed using Microsoft Excel.

Results
Between November 2019 and June 2021, 33 participants 
completed the PERCEPT trial. From these, 16 partici-
pants (8 from each arm) were asked to participate in a 
qualitative interview and all approached participants 
(100%) agreed to be interviewed. Nearly all the interview-
ees underwent ASCT as first line treatment and had been 
diagnosed with myeloma in the region of six months 
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prior to being approached for the trial. Approximately 
half of the interviewed participants had had signifi-
cant spinal bone disease at diagnosis that required time 
immobilised with a spinal brace.

Data collection ceased at 16 interviews when the prin-
ciple of saturation was reached and no new content 
relevant to the research questions were arising from 
interviews [25]. Six participants (38%), three from each 
study allocation group, were interviewed by the first 
author (OM). The physiotherapist who delivered the trial 
intervention (JL) interviewed four (25%) participants 
from the control group only. The remaining interviews 
were conducted by health psychology researchers (AR, 
GB) who were not involved in recruitment or delivery of 
the trial.

Interview length ranged from 23  minutes to 1  hour 
14 minutes (mean duration 46 minutes). Mean interview 

duration was similar for intervention and control par-
ticipants (Intervention: 47 minutes; Control: 46 minutes). 
The mean age of the study sample was 61 years (SD 11, 
range 37–72 years) and 9 (56%) were male (Table 1).

Four overarching themes (with ten subthemes) were 
identified. (1) “It’s not just beneficial for me, it’s for people 
after me as well”; (2) Disparities in experience of recovery 
– expectations, feeling prepared and support; (3) “What I 
wanted to do was build myself back up and prepare”; (4) 
Active ingredients – participants’ experience of the trial 
intervention. Themes and sub-themes are summarised in 
Table 2.

It’s not just beneficial for me, it’s for people after me as well
Perception of participation as advantageous personally and 
altruistically
Participants from intervention and control groups 
expressed similar reasons for taking part in the trial, 
principally that there was a perceived opportunity for 
personal gain in terms of physiotherapist input and sup-
port to exercise, as well as a perceived contribution to 
improving future supportive care for people living with 
myeloma.

“I was hoping to be part of the group that actually 
got the extra exercise because I had such severe back 
issues with the myeloma. That was the first reason 
I wanted to do it but then beyond that, I just recog-
nised that any additional physio we could get to get 
ourselves back to as much as a normal state as pos-
sible, could be beneficial” Participant 5, 51, female, 
Control

Others described interest in participating as a way of 
‘giving back’ for their myeloma medical treatment and a 
feeling of taking part as being worthwhile and potentially 
having an influence on future care for people living with 
myeloma undergoing ASCT.

Fortunate or disappointed – response to allocation
Most interviewees expressed clear desire for allocation 
to the intervention group. Nearly all control participants 
used the word ‘disappointed’ to describe the feeling they 
experienced when notified of their allocation. Some 
described a sense of loss of personal benefit from par-
ticipation as a control but also acknowledged that they 
committed to the study and therefore continued partici-
pation. Most intervention participants expressed strong 
feelings of elation and relief at their allocation and the 
prospect of receiving the exercise intervention.

“I can remember perfectly; it was relief. It was relief, I so 
wanted to be in the exercise, I so wanted to be in the exer-
cise group and until I was told I was in the exercise group, 
it was like wishing for a lottery ticket [laughter]. So when 

Table 1 Interviewee characteristics
Participant Age at interview Sex Allocation
1 37 Female Intervention

2 71 Female Control

3 72 Male Intervention

4 56 Male Control

5 51 Female Control

6 70 Male Control

7 47 Female Intervention

8 64 Male Intervention

9 60 Male Intervention

10 60 Female Control

11 67 Male Control

12 68 Female Intervention

13 41 Male Control

14 69 Female Control

15 64 Male Intervention

16 72 Male Intervention

Table 2 Themes and related subthemes
Theme Subthemes

1 “It’s not just beneficial for 
me, it’s for people after 
me as well”

Perception of participation as advan-
tageous personally and altruistically

Fortunate or disappointed – response 
to allocation

Responses to allocation may indicate 
risk of contamination

2 Disparities in experience 
of recovery - expecta-
tions, feeling prepared 
and support

Discord in perceived ability or rate of 
return to ‘normal’ self

Contrast between experiencing ongo-
ing support and self-initiated support

3 “What I wanted to do was 
build myself back up and 
prepare”

Insufficient or restrictive advice 
regarding exercising with myeloma

Exercise is preparation

4 Active ingredients – par-
ticipants’ experience of 
the trial intervention

Exercise programme and sessions

Behaviour Change Techniques (BCTs)

Intervention Booklet
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I was told I was in the exercise group, I’d won the lottery.” 
Participant 8, 64, male, Intervention.

In contrast to the controls some reflected that their 
continued participation in the study may not have 
occurred had they been allocated to the control group.

“I was ecstatic, because I was told there were two parts 
of the study, and I was randomly chosen. And I did say to 
myself, if I’m not selected to be in the exercise, I don’t actu-
ally know if I’m going to do it.” Participant 1, 37, female, 
Intervention.

A small number of participants expressed impartial 
views on their allocation and therefore were ambiguous 
about how they felt about it.

Responses to allocation may indicate risk of contamination
Interviewees shared narratives that may indicate pos-
sible risks of contamination of the control group. Partic-
ipants were not blinded to their allocation and had not 
been asked to avoid discussion about their participation 
in the trial with others. Some intervention participants 
who found they were benefiting from the exercise inter-
vention and regular support from the physiotherapist, 
reported sharing their positive experiences with other 
people living with myeloma treated within the centre and 
encouraging them to seek out support too.

“And then I’d mentioned I speak to my physiotherapist. 
And he said, “Well, how did you get one of those?” And I 
told him what I was doing, that I was part of the study, 
and I asked him, ‘Was it offered to you?’.” Participant 1, 37, 
female, Intervention.

Despite encouragement to continue their usual exercise 
behaviour during the trial period five control participants 
did report accessing additional physiotherapy support. 
These, and others, also described changes to their PA 
behaviour after enrolling in the study.

“[Generic cancer physiotherapy service] were kind 
enough to see me and gave me an exercise handout and 
showed me a few of the myeloma exercises that I could do, 
and that was basically the replacement of not being able 
to be part of the exercise group… So once I had that infor-
mation and all the exercises that I could do in the morn-
ing and the evening, I did start to do those exercises, which 
were of great help.” Participant 10, 60, female, Control.

As well as indications of intentional access to physio-
therapy support or exercise resources outside of the trial, 
some control participants also received input from phys-
iotherapists during their ASCT admission if they spent 
time on the inpatient hospital ward as part of usual care.

Disparities in experience of recovery – expectations, 
feeling prepared and support
Discord in perceived ability or rate of return to ‘normal’ self
There was universal acknowledgment by most inter-
vention participants that their recovery was directly 

impacted by taking part in the trial intervention, with 
many indicating their recovery was quicker or less daunt-
ing than expected. Most intervention participants shared 
reflections on feeling a shift in their focus from a nega-
tive one related to undergoing intensive treatment with 
an assumed slow trajectory of recovery to a positive one, 
that their recovery was better than they expected and 
recalled less negative features of their recovery.

“I think my recovery was probably better than I thought 
it would be because when you read about it you think it 
could be months recovery and it didn’t seem that bad after 
all.” Participant 16, 72, male, Intervention.

Although there was common recall amongst all par-
ticipants of the immediate consequences of ASCT treat-
ment during admission (experiencing debilitating fatigue, 
gastrointestinal symptoms, nausea and reduced appe-
tite), most intervention participants reported a trajec-
tory of recovery that was at first slow but then ramped 
up quickly as they were able to build up their exercise 
through engagement with the physiotherapist. Most 
intervention participants reported feeling as physically 
recovered as they could possibly be and anticipated 
return to usual activities quicker than expected.

In contrast, control participants mostly recalled a con-
sistently slow trajectory of recovery and at interview 
many reported not being anywhere near their pre-diag-
nosis function or abilities. Importantly, some control 
participants were explicit in their view that their expecta-
tions of returning to ‘normality’ were low or much fur-
ther in the future. The concept of having control in one’s 
preparation for and recovery from ASCT was evident 
from how interviewees discussed their experiences of the 
process. Intervention interviewees were more optimistic 
and indicated active participation in determining their 
ongoing recovery, whereas controls were more passive in 
their discussions indicating a notion of waiting for things 
improve.

“Now I can only do, at the moment, a quarter of the 
things that I would be able to do pre-cancer… But I’m hop-
ing that, I’m going on to seven months after my transplant, 
that maybe towards the end of the year gradually things 
will get a bit better as well.” Participant 10, 60, female, 
Control.

This acceptance of living with the ongoing conse-
quences of their treatment was only evident among 
control participants. There was a sense that they were 
counselled to expect a recovery that would be challeng-
ing and slow and having started their ASCT treatment 
with lower physical capacity and ongoing symptom bur-
den from induction treatment, they did not see them-
selves returning to their pre-diagnosis physical self any 
time soon. On the other hand, the intervention partici-
pants indicated their trajectory of recovery was nearly 
complete and related this to engaging in exercise before 
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ASCT and being supported to recoup the benefits of 
their pre-ASCT activity through ongoing rehabilitative 
support following ASCT.

“I’m so sure that there are going to be many more people 
like me that get this myeloma and have careers and things 
that they love to do that entail being physical. And if that’s 
who you are, then just knowing that it is possible to return 
to some level to that, it’s good for the soul. And if it’s good 
for the soul, it’s going to be good for your recovery.” Partici-
pant 8, 64, male, Intervention.

Contrast between experiencing ongoing support and self-
initiated support
Generally the interviewees reported positive experiences 
regarding support in the post-ASCT period although 
there was a notable contrast in access to and availabil-
ity of specific support regarding their recovery. Control 
participants recalled receiving information about how to 
access urgent support via telephone should they require 
it and reported a sense of reassurance that contact with 
their clinical team was only a call away. Many control 
participants reflected on wanting more general support 
related to their physical recovery, and that although they 
could have called for advice or input, they often did not 
initiate a request for support because it was not urgent 
or an emergency. Some felt that they may have benefited 
from being checked on more regularly throughout their 
early recovery as opposed to needing to self-initiate 
input.

The intervention participants were collective in the 
value they placed upon the exercise and the regular 
individual contact they received from the study physio-
therapist as having a role in making them feel physically 
prepared. They reflected that it was not purely the exer-
cise programme but also the personalised approach to 
discussing what they were going through at each stage of 
treatment that was an instrumental part of their experi-
ence in trial. Some highlighted how discussing the chal-
lenges they were experiencing as well as monitoring and 
reporting their progress with the physiotherapist helped 
them to normalise their experiences and feel more opti-
mistic about their recovery, focussing on problem solv-
ing, pacing their activities and progressing their tailored 
weekly exercise goals.

“[Study physiotherapist] took me in hand and told 
me what she expected and what I had to do and it was 
just what I needed at that time. In fact, her phone calls 
regarding physiotherapy on the trial became a much 
more extended support to me.” Participant 12, 68, female, 
Intervention.

There was a sense from interviews that whilst most 
controls felt they would have benefited from more sup-
port in the post-ASCT period, most could not be specific 
about what this would have involved. The intervention 

participants shared consistent reports of regular input 
from the physiotherapist to discuss what they were going 
through, whether specific to physical function and exer-
cise or more related to emotional or practical recovery, 
was important in facilitating active participation in their 
own recovery as opposed to waiting for recovery to occur.

What I wanted to do was build myself back up and prepare
Insufficient or restrictive advice regarding exercising with 
myeloma
Participants expressed a desire for advice and practi-
cal support specifically with regards to exercise prior 
to entering the trial. Most interviewees reported realis-
ing that engaging in exercise was required to counteract 
the resulting impact of their post-diagnosis inactivity. 
However, this was coupled with a profound sense of not 
knowing what exercise they could engage in and how to 
do so without advisory or practical support. Most were 
seeking more than general advice to keep active, desir-
ing more individualised advice, personalised to how they 
could exercise during treatment. Nearly all reported 
receiving little or no advice on PA prior to the trial. 
Alarmingly, some interviewees recalled being told by 
health professionals to avoid exercise all together. Those 
who reported seeking out additional information found 
that they encountered inconsistent advice, that was in 
discord with previous guidance from their myeloma team 
or that was in conflict with what they believed about the 
importance of being active.

“I did get referred to physio… she just kind of said ‘when 
you go in for your stem cell transplant, book something 
two months after your transplant and come back’, because 
they kind of were like ‘you’re not going to be able to do any-
thing during your recovery from that.’ So it was a bit black 
and white, instead of ‘maybe you could do a little bit’… 
But should I have pushed myself a little bit more during 
the transplant or recovery? I’m not sure” Participant 5, 51, 
female, Control.

Interviewees commonly shared their concern around 
uncertainty regarding the quantity or intensity of exercise 
they could engage in when exercising independently, and 
the lack of alternative support/guidance when dissatisfied 
with responses from health professionals.

There was greater dissatisfaction amongst the sample 
of interviewees who had had spinal bone disease. In con-
trast with the other interviewees, who had become inac-
tive over the course of early treatment, but who were not 
specifically restricted in their function, interviewees who 
had experienced a period of spinal bracing shared experi-
ences of rapid loss of strength, function and confidence 
due to immobilisation. They shared frustration at the 
ambiguity regarding how to be active safely, albeit with 
limitations, and demonstrated a greater appreciated need 
to become fitter because of how physically depleted they 
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felt on removal of their brace and the prospect of their 
upcoming ASCT.

“I understood it because they were worried about my 
skeleton. So I understood why the advice was, but the way 
I was feeling and I suppose because of my [profession] I’ve 
been taught to know and understand my body and what 
it feels like, and I suppose for me the restrictions were – I 
don’t know – it was too strong.” Participant 8, 64, male, 
Intervention.

The desire for some to exercise was strong enough 
to result in them partaking in exercise despite advice 
not to, as they felt an ‘all or nothing’ approach was too 
restrictive.

“Even though I’d had the cautionary advice from the 
hospital, I thought ‘Well, I can see that they’re saying these 
things because they don’t know and they have to say it 
because they don’t want to risk somebody like me ending 
up with a broken back or giving the wrong advice.’ But I 
did feel that it was overly cautious, so I did do things that 
I felt that my body could withstand without being stupid 
about it. I think my general sense of all the exercise advice 
I’ve received is that nobody really knows, and I’m as good 
as anybody else in making that assessment for myself.” 
Participant 4, 56, male, Control.

Exercise is preparation
Participants frequently referred to the role of exercise or 
PA as important for their preparation for ASCT, as well 
as their future recovery. Most interviewees expressed a 
perception that they had wanted to physically prepare 
for their ASCT, for some it was the main motivation 
behind enrolling in the trial. Having recalled the negative 
effects of diagnosis and early treatment on their fitness 
and strength, nearly all reflected on the period around 
consideration for ASCT as a key time for contemplating 
engaging in exercise.

“By the time I was recruited and I was looking forward 
to the stem cell transplant, I’d been through six months 
of initial therapy… I was looking forward to the stem 
cell transplant but very anxious and worried about the 
impact that would have, so I was thinking I need to get my 
body to be in as good shape as possible to be as strong as 
possible to withstand the onslaught of what was to come.” 
Participant 4, 56, male, Control.

Interviewees did share concern that the loss of strength 
and fitness following diagnosis may have lowered their 
capacity to take on further intensive treatment. There-
fore, getting fitter prior to ASCT was crucial to put them 
in a position where they could tolerate any further conse-
quences of treatment.

“They told me that the transplant would take a lot out of 
me, and in my mind there wasn’t much left to take out of 
me so I felt like I needed to do things to build up so that I 

had something to lose in the transplant stage.” Participant 
8, 64, male, Intervention.

Nearly all expressed feelings that getting fitter through 
exercise would have or did better equip them to manage 
their ASCT in the immediate acute phase and into recov-
ery from treatment.

“Oh being very weak, very weak and poorly. Yes, after 
the transplant for a while. I’m better now, but it’s taken 
a while to recover and I’m sure I would have recovered 
quicker had I been in better condition when it started.” 
Participant 6, 70, male, Control.

For those who did receive the input from the physio-
therapist and intervention exercise programme as part of 
the PERCEPT myeloma trial there was explicit apprecia-
tion for its positive influence on their ability to tolerate 
and recover from their ASCT.

“I thought I’d go in, have it and bounce back. So it took 
me longer, but if I hadn’t got [study physiotherapist]’s sup-
port and the exercises, it would have taken twice as long. I 
don’t think I would have been fit enough to have the stem 
cell treatment.” Participant 12, 68, female, Intervention.

Experiences shared by participants in the control group 
highlighted missed opportunities to support patients to 
prepare physically for upcoming treatment despite their 
desire for guidance. Several interviewees recalled being 
given advice to wait until after their transplant before 
initiating exercise, which was discordant with their per-
ceived need to get into better physical condition for their 
upcoming intensive treatment. This was a common expe-
rience for the interviewees who had experienced spinal 
bracing and general lack of advice regarding exercising 
with myeloma-related bone disease.

“I did ask them specifically… I had a telephone conver-
sation with the [health professional] and I did go through 
my questions with her about what I could and couldn’t 
do… I remember her advice was cautionary and she said 
“I don’t really want you doing anything until you’ve got 
through the other end of the transplant.” Participant 4, 56, 
male, Control.

Active ingredients – participants’ experience of the trial 
intervention
Exercise programme and sessions
The role of the physiotherapist in providing regular input 
appeared to be the most valued part of the intervention 
for participants allocated to the intervention group, fol-
lowed by the exercise programme itself. Overwhelmingly, 
interviewees valued the individualised, tailored approach 
to the programme made possible through their engage-
ment with the physiotherapist. Some younger, previously 
active participants initially thought of the structured 
exercises specific to the trial as too basic but that with 
tailoring, they found a level that challenged them and saw 
progress.
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“I think the exercise given is geared towards people that 
are less mobile before. And so we kind of worked out some-
thing that worked well for me. But I think they were really 
decent exercises because they were strengthening exer-
cises, which I would do anyway.” Participant 1, 37, female, 
Intervention.

Other previously active participants also shared how 
they benefited most from the aerobic component of the 
programme and working with the physiotherapist to 
progress their fitness. Some interviewees felt they would 
have preferred more frequent supervised sessions, par-
ticularly pre-ASCT, in order to benefit from the higher 
intensity aerobic exercise they felt they achieved more 
easily through use of gym equipment and supervision of 
the physiotherapist. Other participants found the com-
bination of resistance and strengthening exercises to be 
most impactful.

Collectively interviewees recalled how seeing their 
own progress over time spent following the exercise pro-
gramme, whether through lifting more weight or com-
pleting more repetitions or through seeing changes to 
their body or fitness, was motivating and encouraged 
them to continue to adhere to the programme. A number 
of intervention participants reported to have continued 
elements of the programme as part of their ongoing exer-
cise after they had completed the trial.

“For me, the aerobic side of stuff was always challeng-
ing for me. The strength work, yes, in the beginning I sup-
pose the exercises themselves were fine because all the 
exercises can be personalised to where I was, so everything 
that we did I’m still doing; I’m still doing that set of exer-
cises because they work, it’s just that now I’m able to do 
the sets with weights and with the extra Pilates work that I 
do myself. Especially in the beginning, the programme was 
definitely enough and definitely worked all parts of the 
body.” Participant 8, 64, male, Intervention.

Behaviour Change techniques (BCTs)
The trial intervention was informed by behaviour change 
theory and components of the intervention were mapped 
according to the BCT taxonomy (BCTT v1)[19, 24]. Pre-
vious themes already describe components of the inter-
vention indicative of BCTs, such as ‘credible source’ 
evident from descriptions of education and guidance 
from a physiotherapist with expertise in myeloma. Addi-
tional BCTs were identified from the transcripts through 
implicit and explicit mentions by interviewees. The five 
most frequently coded BCTs were: (1) Goal-setting of the 
behaviour; (2) Graded tasks; (3) Adding objects to the 
environment; (4) Self-monitoring of behaviour; (5) Gen-
eralisation of behaviour.

The most common BCT referred to by most par-
ticipants and mentioned most frequently throughout 
the transcripts was ‘goal-setting’. Most interviewees 

described positive experiences of setting and monitor-
ing goals with the physiotherapist, with goals not only 
relating to exercise and PA behaviour but some described 
setting ‘lifestyle’ goals especially in the recovery or reha-
bilitation phase of the intervention. When talking about 
goal-setting most participants referred to the interven-
tion booklet they received. Alongside mentions of the 
intervention booklet, the supply of heart-rate monitors 
and resistance exercise bands, as well as participants 
obtaining or using other exercise equipment were identi-
fied as the BCT ‘Adding objects to the environment’.

Intervention interviewees also explicitly referred to 
progression of the exercise programme, adaptations of 
exercises due to improvements in fitness and their pro-
gression in terms of ability to manage daily tasks in their 
recovery. These were mostly linked to discussion related 
to following the intervention programme and receiving 
support from the physiotherapist. These references were 
coded to the BCT ‘graded tasks’. Related to progression 
and referring frequently to use of the intervention book-
let, participants stressed importance on ‘self-monitoring’ 
of exercise alongside recording goals. A small number 
of interviewees mentioned continued self-monitoring of 
their exercise behaviour using their own logs, based on 
the study log sheets. Shared examples included keeping a 
written notebook and a digital spreadsheet of continued 
activity beyond the trial period.

Intervention booklet
As previously described, most participants were can-
did in their regard for the intervention booklet as a key 
resource to support adherence to the intervention. There 
was suggestion that completing the log sheets brought 
about accountability to the intervention. Participants 
varied in their opinions of what part of the intervention 
booklet was most important for them. Many who dis-
cussed the importance of setting goals expressed having 
space in the intervention booklet to record their goals 
as valuable. Some reported recording adherence to the 
exercise and being able to look back at previous weeks to 
self-assess and monitor their progress as fundamental to 
their motivation, although others recalled that they did 
not complete these elements of the intervention book-
let and described using it solely to refer to the specific 
instructions for the exercise programme. One participant 
referred to completing the log sheets as “more of a chore” 
and placed greater value on the weekly discussions with 
the physiotherapist for motivation.

Discussion
This qualitative study investigated the experiences of 
people living with myeloma who took part in exer-
cise related research whilst undergoing ASCT. The 
study focussed on gathering deeper understanding of 
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participant engagement with trial processes as well as 
issues related to PA since diagnosis and during their 
participation in the trial. The themes generated from 
the coded dataset cumulated around three broad areas: 
common experiences related to participation in the trial 
irrespective of group allocation; contrasting experiences 
of participants related to allocation; and pre-enrolment 
experiences of living with myeloma, its early treatment 
and the effects on PA and the paucity of related support. 
An additional area developed described factors related to 
the intervention.

Reasons for participating in the exercise trial fell into 
both altruistic and personal motivations. Altruism is 
known to be an important influence in recruitment to 
health-related RCTs with evidence that trial participants 
can be motivated by a genuine wish to contribute to 
knowledge and improvement in care as well as a way of 
‘giving back’ [26, 27]. Most of the interviewees expressed 
a personal motivation for participation with a perception 
of the trial intervention as potentially beneficial to them, 
therefore consistently those allocated to the control con-
dition conveyed a sense of disappointment and dissatis-
faction with their allocation. Acceptance of equipoise 
between allocation conditions requires a belief by par-
ticipants that there is genuine uncertainty regarding the 
benefits of the intervention being investigated and that 
allocation to control may be as beneficial [28]. The indi-
cation of preference and possibility of negative feelings 
regarding allocation perhaps illustrates an unbalanced 
consideration and therefore deficient equipoise prior to 
participation and randomisation, both of which are con-
sidered important for ethical, informed consent in trials 
[29–31].

Testing complex interventions, such as rehabilita-
tion and behavioural interventions, through traditional 
RCT designs is inherently undermined by an inability, 
in most cases, to blind participants to their allocation 
[32]. The use of usual care as the control comparator 
in the PERCEPT trial was determined to be appropri-
ate given that there was no standardised approach to 
offering physiotherapy or exercise therapy to people liv-
ing with myeloma. However, this study highlights how 
approached and enrolled participants had preconceived 
perceptions of benefit to be gained from the interven-
tion. Interviewees associated potential benefit from tak-
ing part purely because of the physical and functional 
deficits they had experienced and lack of advice and 
ameliorative support they had been able to access since 
diagnosis. Other studies have documented that partici-
pant dissatisfaction with their current status or a dearth 
of acceptable standard of usual care drives motivation to 
participate in trials [31]. One exploration from a stroke 
rehabilitation pilot trial described participants ‘despera-
tion’ to do anything to help their situation as a personal 

motivator to take part, but this was met with feelings of 
‘abandonment’ when allocated to an inactive control con-
dition [28]. Another qualitative study embedded within a 
rehabilitation pilot trial reported people with colorectal 
cancer allocated to a no rehabilitation control group felt 
abandonment also [33]. The possibility of participation in 
the trial as potentially beneficial and probable lack of bal-
anced consideration for outcome of allocation may have 
instilled therapeutic expectations within participants, 
quickly rescinded when informed of their allocation to 
control.

Actions of both control and intervention participants 
interviewed for this qualitative study identified areas for 
concern regarding the fidelity of the control condition. 
Dissatisfaction from allocation to control may not only 
lead to negative feelings but has been seen to induce 
dropout and increase attrition bias in RCTs [34, 35], 
although this was not evident in this trial [20]. Most con-
trol group interviewees reflected a shift from disappoint-
ment because of their primarily personal motivation to 
take part towards a more altruistic stance that their par-
ticipation was still important to benefit the research and 
therefore remained in the trial. Although their dissatis-
faction may not have played out as attrition it did result 
in many seeking alternatives to the intervention outside 
of the trial.

Contamination bias arises when the control group par-
ticipants are inadvertently exposed to or receive the inter-
vention condition and can result in muted or completely 
masked effects of the intervention being trialled [36, 37]. 
A systematic review of contamination, dropout and con-
trol group design in exercise oncology trials found 37% of 
trials reported contamination of control group [38]. It is 
likely that this pilot trial was exposed to contamination 
bias in two ways. Firstly, more than half of control par-
ticipants interviewed reported seeking out physiotherapy 
support or independently becoming more physically 
active during the trial period therefore it is possible that 
this also occurred in other control group participants in 
the wider trial. Secondly, intervention participants, so 
pleased with their experience of the trial intervention and 
engagement with the physiotherapist, reported encour-
aging other patients to seek out or request referral for 
physiotherapy. This informal proclamation of benefit by 
the intervention group could be considered a source of 
contamination if directed towards control participants 
or other patients who were later approached for the trial 
[36].

It has been established that perceived personal gain 
comes before altruism as motivating factors in trial 
participation, but it has also been proposed that altru-
ism becomes the primary motivator for control partici-
pants after randomisation has occurred [39]. As people 
are often motivated primarily at a personal level, future 
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trial designs where blinding of allocation is not possible 
may need to consider alternative methods to bring about 
equipoise to randomisation and reduce dissatisfaction 
with allocation. Improved recruitment and retention, as 
well as reduced contamination of control could be facili-
tated by using alternative designs including double con-
sent processes such as Zelen design [40–43] or patient 
preference trial designs [6], as well as offering control 
conditions that could be perceived to be as advantageous 
as the intervention condition.

Although there may be indications of research par-
ticipation effects, contamination bias and potential del-
eterious impact on trial outcomes due to participation 
of controls in exercise or physiotherapy, what became 
evident from this qualitative study is that there remained 
polarised experiences of physical and emotional recov-
ery from ASCT consistent with allocation. Most control 
participants described both an expectation and reality 
of a slowly progressing recovery that they expected to 
go beyond the trial period, whereas intervention par-
ticipants were applauding of their rate of recovery and 
attributed it to the intervention, in particular the regu-
larity of support from the physiotherapist. It has been 
hypothesised that participation within research pro-
cedures alone may induce the behaviour change under 
investigation [5, 7]. However, in the case of these inter-
viewees the probable influence of participation on elicit-
ing some form of change in PA behaviour before ASCT 
may not have been enough to impact their trajectory of 
recovery following ASCT. These findings complement 
trial results indicating the intervention induced possible 
benefit and may influence recovery following treatment 
as intensive as ASCT [20] but group differences may have 
been impacted by contamination. However, benefits seen 
may relate as much to the psychological, emotional and 
cognitive effects of the intervention as the physiological.

What components of the PERCEPT trial intervention 
were responsible for these perceived outcomes was also 
explored. Intervention participants placed great impor-
tance upon the regular contact with the physiotherapist 
and although these contacts were related to intended 
intervention mechanisms (e.g. BCTs such as goal setting, 
graded tasks) that would be facilitated through discus-
sion with the physiotherapist, this could also have been 
related to the additional attention received. Individu-
alised support from a physiotherapist or other exercise 
specialist, as well as goal-setting have also been reported 
as a motivator to PA engagement in qualitative explora-
tions among solid oncology patients [44, 45]. The addi-
tional attention received through intervention delivery 
alone may be sufficient to induce change in participants 
receiving behavioural interventions [46]. The lack of 
additional attention afforded to the control group may 
pose a confounding factor in the trial. In retrospect, little 

consideration was given to the general therapeutic fac-
tors at play within the intervention group that may have 
been necessary to provide and therefore control for in the 
control condition [46, 47]. It is therefore difficult to tease 
out whether it was the expected mechanisms of the exer-
cise programme or regular therapeutic engagement with 
the physiotherapist, or both, that influenced intervention 
participants experience of recovery as a more positive 
one than that experienced by the control participants.

Analysis of intervention participants’ experiences of 
undergoing the exercise intervention did provide insight 
into the possible ‘active ingredients’ or mechanisms at 
play. Explicit references were made to the structured 
exercise prescribed despite overall greater significance 
was placed upon the physiotherapist contact, particu-
larly in the post-ASCT rehabilitation phase. Intervention 
materials, particularly the intervention booklet were also 
highlighted as central to their engagement in the inter-
vention. Descriptions of participation in the intervention 
activities did provide evidence for the BCTs at play. The 
most frequently coded BCTs from this qualitative study 
include those associated with interventions that sup-
port long-term PA behaviour change in cancer survivors 
[48]. Interviewees placed importance on goal-setting and 
grading of tasks facilitated by the physiotherapist using 
an individualised approach. The benefits of practitioner 
support with goal-setting, setting of graded tasks as well 
as reviewing progress and self-monitoring of behaviour 
have been highlighted as influential in other exercise 
interventions [49, 50]. The BCTs reported within this 
qualitative study are in line with those reported in other 
studies, confirming these elements of the intervention as 
likely mechanisms of influence on exercise behaviour.

Another important finding from this study is the clear 
desire from interviewees to use the phase in their treat-
ment trajectory, between commencement of induction 
chemotherapy and ASCT, as a period of physical resto-
ration and preparation. Most significantly, is the com-
monality of experience that seeking support or practical 
advice related to physical conditioning in this phase of 
treatment is most often met with unsatisfactory response. 
Poor physical functioning and perceived loss of control 
are associated with worse psychosocial outcomes and 
quality of life in people undergoing stem cell transplanta-
tion [51, 52]. Qualitative findings among people under-
going allogeneic transplantation highlight that exercise is 
perceived as positively influencing recovery from treat-
ment and can provide a sense of control and structure 
during transplant [53]. Transplant recipients welcomed 
support from clinicians, resources to support exercise 
and measurement of physical outcomes and that these 
provided automatic incentives and motivation to exer-
cise during transplant [53]. Other qualitative literature 
specifically amongst myeloma ASCT recipients have also 
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found that patients place importance on the role of exer-
cise for enhancing recovery [11, 12, 54, 55]. Therefore, 
the finding that people living with myeloma preparing for 
ASCT were seeking of PA advice to exercise some control 
in their recovery is expected. However, the experience of 
most people interviewed in this study is that there is little 
or no access to specialist advice or individually tailored 
support that people living with myeloma regard as neces-
sary to support their confident, safe-engagement in PA. 
Participants reporting a motivation to exercise to ‘build 
back up’ following early consequences of treatment and 
‘prepare’ for upcoming ASCT but being met with lack-
ing or inconsistent advice, indicates an obvious missed 
opportunity to fulfil a clear patient initiated desire to 
self-manage in their treatment journey. This study adds 
further support for embedding provision of exercise 
and rehabilitation support within the care pathway for 
myeloma, particularly in preparation for ASCT [8, 12].

Limitations
There is no doubt that the addition of qualitative investi-
gation alongside or embedded within RCTs is an essential 
component to understanding the intricacies of develop-
ing and testing complex interventions [1, 3, 4, 31], how-
ever this research is not without limitation. The role of 
the lead researcher and their perspectives as a rehabili-
tation professional will have shaped the research analy-
sis. This acknowledgment of the role of the researcher in 
the research process, use of reflexive thematic analysis 
as well as the inclusion of other researchers to interview 
and code a selection of transcripts will have contributed 
to reliability. In addition, although the study sample was 
purposefully sampled to gather experiences of partici-
pants recruited across the length of the trial recruitment 
period, including those who were recruited to both the 
original face-to-face and virtual study protocols, the 
interview schedule was not adapted to explore expe-
riences of the different protocols or the impact of the 
COVID-19 pandemic on participation. Therefore, this 
study may have missed opportunities to provide further 
context to the different modes of trial delivery.

This qualitative study has highlighted possible research 
participation effects that could occur both pre- and post-
randomisation to undermine the outcome of interven-
tion effects and will need to be considered in the design 
of future research in this area. It is evident from literature 
that the population from which the trial was sampled 
were likely to be motivated and contemplative of seek-
ing out support to exercise. Regardless of their state of 
readiness or capability to independently engage in more 
PA, it is possible that being provided with information 
related to the exercise trial and undergoing trial proce-
dures may have been sufficient for some to change their 

PA behaviour as well as posing a challenge to the concept 
of equipoise required for randomisation.

Conclusions
This qualitative study investigated the experiences of par-
ticipation in the PERCEPT myeloma RCT, which com-
pared an exercise intervention with incorporated BCTs 
delivered before, during and after ASCT for people liv-
ing with myeloma, compared to usual care. The findings 
indicate that study participants held common beliefs 
regarding lack of reliable, responsive PA advice and that 
participation in an exercise intervention prior to ASCT 
would be advantageous. There were contrasting views 
related to allocation, with disappointment evident from 
control participants which may have led to contamina-
tion of control condition. In addition, intervention par-
ticipants described factors related to the intervention 
that were of importance, most commonly the role of the 
physiotherapist and goal-setting.

This study aligns and adds to qualitative literature 
exploring the experiences of people living with myeloma 
undergoing ASCT treatment and their desire for sup-
port to exercise. The phase in their treatment, between 
early induction treatment and decision to proceed with 
ASCT represents a key time of contemplation for peo-
ple living with myeloma considering becoming more 
active and wishing to physically optimise themselves for 
future treatment. Findings from this embedded qualita-
tive study indicate considerations required when design-
ing pilot and efficacy trials of complex interventions, for 
which multi- or mixed-methods research is likely to pro-
vide nuanced insight into motivations for participation, 
intervention mechanisms at play as well as effects of par-
ticipation that may impact interpretation of quantitative 
outcomes.
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