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Case Report

Acceptability and Feasibility of an Isometric
Resistance Exercise Program for Abdominal
Cancer Surgery: An Embedded Qualitative
Study

Ferhana Hashem1 , David Stephensen2,3, Amanda Bates1,
Tracy Pellatt-Higgins1, Ralph (Nobby) Peter Hobbs4, Malcolm Hopkins4,
Hazel Woodward4, Charitini Stavropoulou5, Ian L. Swaine6, and Haythem Ali4

Abstract
Although it is recognized in the early stages of cancer recovery that changes in lifestyle including increases in physical activity
improves physical function, there are no clear findings whether low versus moderate intensity activity or home or gym exercise offer
optimal benefit. Isometric-resistance exercises can be carried out with very little equipment and space and can be performed while
patients are bed-bound in hospital or at home. This embedded qualitative study, based in an English hospital trust providing specialist
cancer care, was undertaken as a component of a feasibility trial to evaluate the acceptability and feasibility of an isometric-resistance
exercise program and explore the suitability of functional assessments by drawing from the experiences of abdominal cancer patients
following surgery. Telephone interviews were undertaken with 7 participants in the intervention group, and 8 interviews with the
usual care group (n¼ 15). The gender composition consisted of 11 females and 4 males. Participants’ ages ranged from 27 to 84 (M¼
60.07, SD ¼ 15.40). Interviews were conducted between August 2017 and May 2018, with audio files digitally recorded and data
coded using thematic framework analysis. Our results show that blinding to intervention or usual care was a challenge, participants
felt the intervention was safe and suitable aided by the assistance of a research nurse, yet, found the self-completion questionnaire
tools hard to complete. Our study provides an insight of trial processes, participants’ adherence and completion of exercise
interventions, and informs the design and conduct of larger RCTs based on the experiences of abdominal cancer surgery patients.
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Introduction

Surgery is one of the main types of treatment for abdominal

cancer, with a high risk of post-operative complications and a

notable decrease in physical function. Colorectal is the third

most common cancer with 1.8 million cases worldwide in 2018

(10.6% of all cancers). Following colorectal cancer, the most

common types of abdominal cancers also include stomach

(6.1%), liver (5.0%), followed by cervical (3.3%), pancreatic

(2.7%), kidney (2.4%) and ovarian (1.7%).1 Although it is

recognized in the early stages of cancer recovery that changes

in lifestyle including increasing physical activity can help to

improve overall well-being, there are is very little clinical evi-

dence in terms of how different modes of physical function and
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modes of exercise can be incorporated following active cancer

treatment.2,3

Data from the United Kingdom suggests that a third of

people living with and beyond cancer are completely inac-

tive,4-6 and 20% reported moderate or severe difficulties with

mobility or usual activities.7,8 The World Cancer Research

Fund also found strong evidence that being physically active

decreased the risk of one of the main types of abdominal can-

cer—that of colorectal cancer (WCRF Colon Cancer Report

2018). Evidence on physical activity for people recovering

from cancer has been shown to improve physical function with-

out increases in fatigue associated with exercise. However,

there is little evidence to identify the optimum mode, fre-

quency, intensity and duration of activity required for benefi-

cial effects in cancer populations.9 In addition, there are no

clear findings to compare whether low versus moderate inten-

sity activity, or home-based versus gym exercise offer the opti-

mal benefit. The rationale to determine whether home or gym

exercises offer optimal benefit is based on previous trials evi-

dence, which showed similar outcomes between patients

regarding exercise maintenance and adherence.10 Isometric-

exercises can be performed in a confined space such as in the

home without requiring access to exercise equipment. Home-

based isometric-resistance exercises therefore have the poten-

tial to have a positive effect on patients undergoing elective

abdominal cancer surgery, as previous studies have shown that

it can preserve and optimize their physical condition.11

While there is recognition of the benefits of aerobic physical

activity,12-15 randomized or quasi-randomized studies with a

clear resistence muscle strengthening component has seen low

numbers of participants to allow for any statistically significant

evidence to be used for or against this type of exercise program.

The low numbers of participants has been due to recruitment

taking place in single study centers with exclusion of partici-

pants with colon surgery. The methodological quality of these

randomized studies are moderate, with unclear bias, difficulty

in blinding trial participants and therapists, and in respect to

description of the intervention, some information lacking in

terms of equipment and methodology with regard to aerobic

and functional activity components.2 Resistance exercise (or

strength) training could help to facilitate recovery of muscle

function.16 In particular isometric resistance (or static) training

has been used in the rehabilitation of weak or atrophied muscle

following surgery;17 important factors to be considered in

establishing an effective training regime include the training

intensity, the number and durations of voluntary contractions,

and the number and frequency of training sessions.17 Isometric-

resistance exercises can be carried out with very little

equipment and space, and can be performed while patients are

bed-bound in hospital or at home.2

The overarching aim of the Exercise Peri-Operative Pro-

gramme (EPOP) trial was to develop an isometric resistance

exercise program intended to improve the physical function of

patients undergoing elective abdominal surgery for cancer,

which aimed at expediting their return to normal physical func-

tion. The aims of the qualitative study were to qualitatively

evaluate the acceptability and feasibility of an isometric resis-

tance exercise program, and explore the suitability of assess-

ments for physical function by drawing from the experiences of

abdominal cancer surgery patients involved in the EPOP study.

Understanding the experiences of the patients is vital to

consider which elements of the exercise program were relevant

and useful, as well as which parts were less attractive. Explor-

ing how different patients viewed and engaged with the inter-

vention is helpful in ascertaining how it can be made more

feasible to implement in the larger study.18

Materials and Methods

Overall Study Design

The study comprised 2 main phases. Phase 1 involved a sys-

tematic review followed by a development study aimed at

designing, developing and refining the intervention with

healthcare professionals and patients (further details have been

described in a forthcoming publication). Phase 2 involved the

delivery of the intervention with the intervention group receiv-

ing a 12 week isometric-resistance program (see Table 1). The

isometric resistance exercise program consisted of a series of

10 static exercises, and utilized the abdominal, back, neck, arm,

hand, leg and foot muscles. It was planned to be completed

within a 12 week period following surgery. The usual care

group were encouraged to walk when they felt able but did not

receive physiotherapy advice on specific exercises. The quali-

tative study was a planned component of the trial and was

incorporated as part of Phase 2 and comprised post-

intervention follow-up exit interviews. The rationale of the

qualitative study focused on assessing whether it was feasible

to recruit patients with elective abdominal surgery, and second,

exploring the adherence of patients to perform the exercises,

finish the program and complete the functional assessments

provided as questionnaires in the form of a booklet.

The Phase 2 trial data collected included self-reported and

objective measures of assessments. Self-reported physical

function assessment measures were collected using the Short

Physical Performance Battery Test (SPPB) and the “timed-up-

and-go’ test (TUG). The outcome measures were collected at

baseline, 2, 6 and 12 weeks. It also included the collection of

qualitative data to capture patient experiences of the study. For

the purposes of this paper, we report upon the findings from the

embedded qualitative study in Phase 2.

Participant Recruitment and Consenting Procedures

All patients were recruited from a large general hospital trust in

England providing specialist cancer care who were undergoing

laparotomies and laparoscopies for stomach, colorectal, and

gynecological malignancies. Initially, potential participants

were approached face-to-face by a member of their clinical

team on behalf of the lead clinician by way of a signed letter,

which was accompanied by a patient information sheet to assist

the participant to make a decision whether to take part in the
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study. Participants provided written informed consent to take

part in both the intervention and a follow-up telephone

in”terview.

Randomization

The trial was a 2-arm, parallel group trial with participants

randomly allocated with a ratio of 1:1 prior to surgery. Rando-

mization was performed using a secure, centralized and inde-

pendent online randomization service (http://sealedenvelope.

com/). The clinical trials administrator was issued with a pass-

word to access the service to randomize participants. Partici-

pants were randomized individually and in sequence within 24

hours of enrollment (i.e. screened as eligible and have provided

informed consent). There was no participant allocation to spe-

cific surgical groups based on approach or primary diagnoses.

Sample Selection

Following surgery after the 12-week intervention period had

ended and all outcome measures and follow-up appointments

had taken place, participants from both arms of the study were

invited to take part in a telephone interview. Nineteen of the 23

participants were followed up for interview (the other 4 could

not be called due to changes in contact details). Out of the 19

who were contacted by telephone, 4 did not participate in an

interview: one participant was away on holiday; another

wanted to wait until her chemotherapy had ended, and 2 did

not respond to voice messages left to arrange interviews. In

order to ensure the views of all participants were captured,

purposive sampling techniques were employed to attain a max-

imum variation across the intervention and usual care groups,

and to reflect the variation of the overall trial sample (n ¼ 23).

Participants were purposively selected to help construct a sam-

ple to achieve maximum variation, which included age and

gender, date of surgery and the date of commencement and

completion of the exercise program. Within a small sample,

there were experiences where elements of the program were

shared (Patton 2002, 2nd ed.), but there were also differences

such as perceived baseline fitness, domestic environment and

time commitments. From the exit interviews, it was not appar-

ent whether the type of cancer influenced participants’

responses on performing the exercises or completing them.

From the embedded qualitative study, 7 interviews were

undertaken with participants in the intervention group, and 8

interviews in the usual care group. The gender composition

consisted of 11 females and 4 males. Participants’ ages ranged

from 27 to 84 (M ¼ 60.07, SD ¼ 15.40). No males who were

interviewed were allocated into the intervention arm, therefore

no qualitative data relates to males undertaking the exercises.

For the intervention itself, the sample consisted of 17 females

and 6 males, which indicates that the participants invited for the

embedded qualitative study was similar in terms of represen-

tative gender proportions (Table 2).

Table 1. Isometric-Resistance Exercise Program Developed for the
EPOP Study.

Name Patient guidance

1 Abdominal muscles Lie on your back and bend your knees, keeping
your feet flat on the floor. Bend your chin
toward your chest, slowly lifting your head.
Lower your head, keeping your chin as close
to your chest as possible.

2 Arms and Shoulders. Lie on your back with your arm by your side,
elbow bent at a right angle close to your
body. Hold your wrist with your other
hand, across your body. Try to move your
hand inwards while resisting the
movement by pushing with your other
hand. Hold for ___ seconds. Repeat twice
with each arm.

3 Trunk and Legs Lie on your back with your arms by your sides
and your legs straight. Flex your feet toward
you and press your knees down against the
bed. Your ankles may raise off the ground.
Hold for 10 seconds, then relax. Repeat
twice.

4 Hand and Arm Lie on your back with your arm by your side,
elbow bent at a right angle close to your
body. Hold your wrist with your other hand,
across your body. Try to move your hand
inwards while resisting the movement by
pushing with your other hand. Hold for ___
seconds. Repeat twice with each arm.

5 Foot and Lower Leg Sit with your legs stretched out in front. Put a
looped exercise band around your feet. Turn
the soles of your feet toward each other.
Then turn the soles of your feet away from
each other. Keep your knees straight, and
facing the ceiling. Repeat twice.

6 Abdominal muscles Lie on your back with your arms by your sides.
Push your shoulders and heels toward the
floor, lifting your pelvis off the floor. Hold for
10 seconds. Repeat twice.

7 Arms and Shoulders Sit on a chair with your hands behind your
neck. Place your elbows as close together in
front of you as you can. Move your elbows
apart as far as you can to the sides, then
move them back together again as close as
they will go. Repeat 5 times

8 Trunk and Legs Sit on a chair, keeping your back straight. Lift
your leg off the seat while keeping your knee
bent, then return to the starting position.
Repeat 5 times on each leg.

9 Hand and Arm Stand or sit. Stretch one arm to the opposite
shoulder, assisting the movement by
pushing your elbow with your other hand.
Hold the position for 10 seconds, then relax.
Repeat twice on both sides.

10 Foot and Lower Leg Lie on your back with one leg bent, foot flat on
the floor, and the other leg straight. Flex
your toes up to the ceiling and lift your
straight leg up to about 20 cm off the bed.
Make sure to keep your knee straight. Hold
for 10 seconds. Repeat 5 times on both
sides.
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Data Collection

One off semi-structured telephone interviews were undertaken

with patients to explore the experience of taking part in the

EPOP feasibility trial (n ¼ 15).19,20 Each interview lasted

approximately 10 to 15 minutes. No other people were present

during the interviews besides the participants and researcher.

No other repeated interviews were carried out at a later time

point. Interviews took place by appointment within 3 days to

around 4 weeks following the end of the 12 week intervention.

The topic guides were developed by the research team and

piloted with the project’s Patient and Public Involvement (PPI)

representatives (or lay members) who were abdominal cancer

patient survivors. Two topic guides were developed—one for

the intervention group and the other for the usual care group.

The participants in the intervention group were asked about

how they found the exercises, what they thought about the

questionnaires, their thoughts about trial processes and their

overall experiences of taking part in the study. The usual care

group were asked the same question prompts but with omis-

sions to questions relating directly to the exercise program and

functional assessments. The interviewer used a topic guide to

provide prompts for discussion, but participants were encour-

aged to take the conversation in directions they believed were

important. All interviews were conducted between August

2017 and May 2018, with audio files being digitally recorded.

Transcripts were not returned to participants for comment but

were available on request if the participant wished to view it.

No further field-notes were made during or after the interviews.

Every interview was conducted by FH (female) who is an

experienced qualitative researcher (at the time was Research

Fellow based at the University) with a 15 year research port-

folio working on patient experiences in health and social care

and was part of the trial team.

The research nurses informed the participants that a mem-

ber of the trial team (FH) would contact them following the

end of the study to explore their experiences and to discuss

any problems they may have encountered. The participants

were also told that the researcher was based at the University

and wanted to hear their views before progressing to the larger

trial. Despite limitations with conducting follow-up telephone

interviews (discussed further below), participants were asked

at the end of the conversation if they wanted to share any

experiences that had not emerged during the discussion and

participants took the opportunity to explore new themes that

were not included on the interview guide. Data saturation was

achieved when interview data had reached “information

redundancy” as no new ideas or themes were being

generated.21

Data Analysis

Interview data was coded by FH using a thematic frame-

work approach, which took part in 4 stages. 1) Familiariza-

tion involving data immersing, gaining an oversight of the

content and identifying topics of interest; 2) constructing an

initial thematic analysis involving refining and coding the

data into nodes and sub-nodes; 3) reviewing data abstracts

which involved organizing the data to identify any coherent

data groups; and 4) summarizing and writing up the data

using summaries for each group of data appearing under

each theme.22All analysis was derived from the data.

Although participants did not provide input directly onto

the findings, the lay representatives had the opportunity to

discuss them during trial meetings. This analysis was aided

by the use of a qualitative software analysis program

(NVIVO Pro 12) (see Table 3).22-24

Results

Summary Findings of the Trial

We recruited 23 patients to our intervention study. Eleven

patients were able to successfully complete the intervention

program safely and easily. Twelve patients completed the con-

trol arm of the study. There were no adverse incidents related to

the exercise program itself, which required withdrawal from

the program. There were 6 incidents related to surgical com-

plications. The intervention measured physical function using

the Short Physical Performance Test Battery (SPPB) and the

Timed-up-and-go (TUG) test (full results to be published on a

forthcoming paper).

Finding of Qualitative Study

The emergent themes that were identified from the qualitative

interviews were: (i) safety and suitability of the exercise pro-

gram; (ii) timing and setting for commencing the intervention;

(iii) exercise guidance needs to aid adherence; (iv) completion

of functional assessments; and lastly, (iv) issues around blind-

ing and randomization (Figure 1).

Intervention Acceptability

Safety and suitability of the exercise program. From the 7 partici-

pants who were allocated to the intervention group, their

Table 2. Characteristics of the Patients of the Overall Trial Sample.

Exercises plus
usual care Usual care

Males N (%) 3 (27%) 3 (25%)
Females N (%) 8 (73%) 9 (75%)
Age (years) Mean (SD) 62.8 (15.5) 63.1 (13.9)

Range 32-87 27-77
Height (cm) Mean (SD) 164 (11.5) 167 (6.50)

Range 149-185 157-175
Weight (Kg) Mean (SD) 79.9 (21.9) 81.5 (18.9)

Range 53-132 56.5-114
BMI Mean (SD) 29.0 (4.57) 29.2 (5.40)

Range 23-38.6 20.7-37.2
Type of operation Open 4 (40%) 4 (33.3%)

Laparoscopic 5 (50%) 7 (58.3%)
Keyhole 1 (10%) 1 (8.3%)
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statements suggest that under supervision they felt the exer-

cises were suitable and were safe for them to do. One partici-

pant mentioned that the exercises helped her build her strength

and start to recover:

. . . so I did manage to get into them quite quickly and I con-

tinued them and I actually didn’t have a problem with those

exercises at all and again I think, again it’s a positive thing

you’re not just sitting there doing nothing, you’re thinking

Pa�ent experiences 
with the EPOP study

Theme 1
Safety & suitability of 

the exercises

Theme 2
Timing & se�ng for 

commencing the 
interven�on

Theme 3
Exercise guidance 

needs to aid adherence

Theme 4
Comple�on of 

func�onal assessments

Theme 5
Issues around blinding 

and randomisa�on

Figure 1. Themes regarding the experiences of patients on the EPOP isometric resistance exercise study.

Table 3. EPOP Phase 2 exit interviews coding frame.

Name Description

Adherence (parent node) Patients’ views performing the exercises and completing the programme
Advice and support (parent node) Training requirements, information received on exercises, advice sought (face-to-face or telephone),

reassurance when performing exercises at home
Exercise advice from nurses (face-to-face or
telephone) (child node)

Patients’ views on the advice received from the nurses, confidence in advice given, feeling able to raise
questions and returning to the nurses for remote advice

Exercise information guidance (child node) Patients’ impressions of the induction to the programme, whether their questions were addressed
during the session and views on the guidance booklet on the exercises

Appropriateness of programme (parent
node)

How s exercises to help recovery

Exercise programme (child node) How patients felt about performing the exercises - easy, moderate, hard
Functional assessments (questionnaires)
(child node)

What patients thought about the questionnaires / booklets they were given to complete

Optimal timing and setting (parent node) For commencement and continuation of the exercise programme
Hospital and_or home (child node) Responses from patients of their preferred setting to commence the exercises
Timing following surgery (child node) Patients’ views on when they felt able to commence the exercises

Other factors identified encouraging
participation (parent node)

External factors such as domestic environment, motivations for maintaining fitness, having a recovery
plan, feeling in control

Randomisation and blinding (parent node) Control & usual care groups’ views on trial processes
Recruitment (parent node) Who recruited them, what explanations were given to them to help decide whether or not to take part
Retention (parent node) Issues around retention and views from intervention or control groups about dropping out / attrition
Safety and suitability of exercises (parent

node)
Patients’ views on how exercises felt, impact of surgery, adverse reactions from cancer treatment, any

injuries

Hashem et al 5



I’m actually helping myself to recover, to build my strength, so

and you’ve got a lot of time during the day. You’ve got that time to

P09, female, intervention group

Another participant explained that the exercises were suit-

able and safe at the beginning, and did not have any concerns

with them:

No, I just think generally everything . . . I think the exercises felt

quite gentle up until the last . . . yeah . . .

P04, female, intervention group

One participant reported that she could not do some of the

exercises due to having an open wound:

. . . well the problem I had which I don’t know whether

[research nurse] actually explained to you, was that I had

the wound that I had hadn’t healed properly . . . yes I

couldn’t do the pelvic exercises . . . but the other, the top

of body I could do.

P female, intervention group

She described in detail how the open wound impacted on her

avoiding undertaking some of the exercises involving lying

down and sitting up:

. . . oh yes, yes especially you know the upper body, I mean as I

say with the pelvic area obviously I was a bit put back by that

because obviously once I knew that I had a problem with the

stitching and I had, well I don’t know whether she’s put it down

it was discharged and I had to have the wound opened and

packed and everything, so obviously I didn’t want to put a

strain on that so the exercises involved lying down and sitting

up and all that I put on hold obviously because I didn’t want to

put anything under strain. But the rest of them I found were fine.

P10, female, intervention group

This participant’s statement indicates that having the exer-

cises aimed at the lower body and pelvic area were not possible

for her to complete given that she had an open wound that had

not healed. She spoke about being able to put these specific

exercises “on hold” so that she did not put a strain on that part

of her body when performing the exercises, but at the same

time, found it possible to be able to continue with the other

exercises.

Timing and setting for commencing the intervention. The partici-

pants from the intervention group were asked if they found the

exercises acceptable to carry them out after surgery. Some of

the participants reported that they were able to complete the

exercises and felt self-motivated to continue to do them after

surgery, while others noted they did not want to commence

them until after they arrived home. Participant P03 reported

that she did not have any concerns about carrying out the exer-

cises while still in hospital:

Yeah, fine. It was good. It felt nice, controlled and . . . you know

one of the things you feel when you wake up from that sort of

operation you realize you can’t go at things like a bull n a china

shop anyway, it was nice to begin with something partly

because it’s so very boring being in hospital anyway.

P03, female, intervention group

Another participant did not feel motivated to do the exer-

cises until she came home:

I think it’s possibly a little bit unrealistic because you’re groggy

from the effects of the anesthetic and you probably feel a little

bit self conscious as well in hospital doing them, possibly.

So I think really, realistically for me I didn’t start until I came

back home, out again.

P04, female, intervention group

Yet, when she arrived home, once she started the exercises,

she felt that she was making good progress to keep motivated:

. . . and maybe that’s because when you suddenly look at doing

30 and maybe it’s a bit of a mind-set that instead of thinking

about doing thirty all in one go it’s that sort of mind-set of

maybe the first sort of week

P04, female, intervention group

Another participant (P14, female, intervention group) men-

tioned that she found performing the exercises a little difficult,

but she did find the time to do them on a regular basis:

. . . no no, I thought if it’s gonna—I didn’t expect it to be easy,

that’s just you want to get better don’t you so you try and do

everything you can really so, yeah . . . I tended to do them first

thing in the morning and then some of them you had to do twice

a day, I would find you know afternoon or something to do

them . . .

P14, female, intervention group

Appropriateness of Exercise Guidance & Functional
Assessments

Exercise guidance needs to aid adherence. The participants were

asked to comment on the instructions on performing the exer-

cises. One participant (P14, Female, Intervention Group)

struggled to understand the instructions on how to do the

exercises:

. . . well I just couldn’t really understand it to be honest because

you had to do, I had quite a few different ones to do and I

couldn’t because of my shoulder I couldn’t do that and stuff

so I tended to just do ones I could do and she narrowed it down

so I was just sort of doing like 3 or 4 instead of well more

P14, female, intervention group

6 Cancer Control



Completion of functional assessments. The participants who were

interviewed in the intervention group had a variation of

responses when commenting upon the functional assessments.

Two respondents (P10 & P09) commented that the functional

assessments were appropriate. One of the participants stated

that:

. . . yeah no problem with those again, it’s quite nice because

you can sort of get a feeling yourself of how you’re coming

along . . . I could see the difference, then when I went back to

the next one I could again tell the difference that I was stronger

and I was able to do it better so it gave me a little bit of a

measure myself.

P09, female, intervention group

There were 4 participants (P14, P03, P04 & P13) who

struggled with and disliked completing the functional assess-

ments. One participant (P13, Female, Intervention Group)

commented that:

. . . mmm I don’t know, well I don’t know, I don’t think they did

no . . . I tried to do my best I could and explained to [research

nurse] cos I said you know I can’t keep up with filling these

forms and she said “oh no” you need to tell them that.

P13, female, intervention group

Yet, another participant spoke about the functional assess-

ments being a useful tool to measure progress by using them to

self-reflect upon any improvements in her exercise perfor-

mance. Once this participant had worked out how to record her

responses, she thought the functional assessments were

appropriate:

Yeah definitely, because when I looked at it I could see that,

you know, it had gone from feeling hard . . . well not very hard

but quite difficult to being actually this is quite easy. And that

sort of fitted in with how my actual progress was going

generally.

P04, female, intervention group

Acceptability and Feasibility of Blinding
and Randomization

Issues around blinding and randomization. Blinding was a chal-

lenge in the study, as the interview data suggests, the majority

of participants were able to identify which group they were

randomized into:

. . . well the ones that, well there were 2 groups weren’t there? I

was the one that was doing the extra exercises—yes . . .

P10, female, intervention

Yeah, I had sort of said at the beginning I’d do it if I got

allocated that and they said that you can’t chose so I was just

lucky it came up but it’s what I wanted.

P03, female, intervention

It would appear from the quotations above that maintaining

blinding was difficult in an exercise-related intervention. Out

of the 15 participants who were interviewed (female ¼ 11;

male ¼ 4), 11 participants commented that they knew which

group they were randomized into, and 4 said that they did not

know. Even though patients were given an explanation about

being allocated into the usual care or intervention group, one

respondent stated that he was still unaware that he was allo-

cated into any specific group:

Interviewer: So do you know which group you were allocated to

in the study?

Respondent: I don’t know that at all, even if I was allocated to a

group.

P05, male, usual care

The participants were asked if they knew that by agreeing to

take part in the study, this would involve being randomized and

they accepted being allocated into groups:

I was hopeful that by being part of the [trial] group that I was

going to be benefit from—or hopefully benefit from—the phy-

sio exercise program that . . . that would benefit me as well-

Well obviously you have to have a control group . . . Well I

mean I understood the concept of a control group in, you know,

medical trials . . . so that was fine.

P01, male, usual care

. . . yeah it was the non-exercise . . . I didn’t mind because it was

a random computer generated thing wasn’t it?

P08, female, usual care

The first male participant above explained that although he

was disappointed not to be randomized into the intervention

group, he understood that as he was taking part in a trial, he

accepted the process of being allocated into the usual care

group which he saw a part of trial logistical requirements. The

second female participant also understood that she was rando-

mized into the usual care group through a computer generated

program that she also accepted was part of the trial process.

Discussion

The EPOP feasibility study on isometric resistance exercise

interventions following abdominal cancer surgery has helped

to inform the design and conduct of the larger RCT by explor-

ing the acceptability of the intervention and adherence to the

program, safety and suitability, appropriateness of functional

assessments, and trial processes around randomization and

blinding. The feasibility of blinding in physical activity inter-

ventions, as demonstrated in previous studies, was shown to be

a challenge as most participants were able to identify which

group they had been allocated to. In addition, it was found that
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the functional assessments enabled participants to self-reflect

to measure their own progress, yet, the self-completion ques-

tionnaire tools were reported to be hard to complete.

Participants who were in the intervention group had the

ability and willingness to understand and adhere to the exercise

program, as indicated by the 7 participants who were inter-

viewed from this group. They commented about how they felt

the intervention was safe and suitable, aided by the assistance

of a research nurse, who was available to provide advice and

help with adapting the exercises in relation to their post-surgery

mobility requirements. Our findings concur with a study by de

Almeida et. al (2017) of an early mobilization program in

abdominal cancer patients after major surgery. The program

based on core stability, aerobic and resistance training, ortho-

static and gait training, was found to be safe and feasible.25 De

Almeida notes the importance of a multi-professional approach

including oncologists, surgeons, physiotherapists, nurses and

psychiatrists, which contributed to high levels of adherence.

The potential of a multi-professional approach in an exercise

program is an important element to help with adaptations to the

program and maintain adherence, and requires consideration

for a future study.

One participant reported that due to an open wound she was

unable to undertake any exercises in the pelvic area. Despite

this, she continued with exercises to the upper body under

clinical supervision. In a study by Schram et al. (2018) on an

early mobilization program in colorectal surgery patients, it

was found that patients were willing and capable of participat-

ing in a light to moderate intensity resistance-exercise program,

by taking into consideration their specific post-operative status

and stratified to reflect the patient’s individual needs.26

Although the patient in the EPOP study experienced mobility

impediments due to an open wound, her response to continue

with the exercises should also be noted, and that in discussion

with the nurse she was able to carry on with clinical support.

Malmstrom et al. (2013) found in their study on the long-term

experiences of patients following esophageal or gastric cancer

surgery, the changes in physical status resulted in patients feel-

ing that they had lost control over their lives. Being involved in

a supportive cancer recovery program allowed the patient in

our study to take back control over her life.27 The importance

of post-surgery cancer supportive care programs, at a wider

level, demonstrates a need for patients to have active involve-

ment in their recovery plans to enable them to feel in control of

their lives.28

Participants commented that the functional assessments

were useful for them to measure progress and set personal

goals. Beck et al. (2020) found in their study on a prehabilita-

tion intervention for patients preparing for abdominal cancer

surgery showed that patients found it important to write the

“dose” of exercise they had performed, which provided them

a “personal” competition to be able to complete the activities

and tick a box on a leaflet. The psychological impact of record-

ing functional change in an important message from our

study.29 However, it is also noted from the qualitative data

collected from the EPOP study that the participants reported

some common problems with completing the functional assess-

ments, and highlights the need to explore reformatting tools in

a far more “easy read” and accessible lay-out. Turnpenny et al.

(2018) have noted that there are ways of adapting outcome

measurement tools to make them more accessible through

“easy read” materials, which are characterized by plain lan-

guage, simple layout and format, and using images to illustrate

key messages in the text.30 Although there are no common

standards for producing “easy read” materials, there are

national and international guidelines available to create acces-

sible tools.31,32 The guidance will be consulted to re-design the

functional assessments for the larger trial and any modified

questionnaires will require re-validation.

The timing of the introduction of the exercise program was

also a factor that may have impacted on execution and com-

pletion of the exercises. Although the evidence on the ideal

time to promote physical activity is mixed,33 Shingler et al.

(2017) noted in their study on prostate cancer survivors, that

following surgery men in the study “felt able to embark on

physical activity or nutrition interventions 6 weeks after-

making this an acceptable timing for future interventions.”34

Shingler et al. stress the importance of identifying an optimum

time to introduce lifestyle behavior changes for cancer survi-

vors.34 In the EPOP study, drawing from the participants’

responses, some respondents noted that they would be able to

start the exercises immediately after surgery while still in hos-

pital, while other participants indicated not until they had been

discharged home. The consideration of when to commence the

exercise program is inter-linked with the issue of exercise set-

ting and whether the setting encouraged patients to commence

the exercises, or created a barrier to adherence. What this

means for our study is that identifying an optimal time and

setting for introducing exercise programs following surgery

should not fit a “one size fits all” approach, but should be

individually tailored should exercise support be offered. Karls-

son (2019) suggests that exercise support should be considered

with respect to an individual’s current physical activity and

attitudes toward physical exercise.35

For the EPOP study, we found that the home-based setting

of the intervention enabled the exercises to be carried out with-

out any timetabling restrictions or transportation considera-

tions, which the participants noted could be fitted in and

around their daily routines. One of the key advantages of the

intervention was that it was individualized rather than group-

based which meant that participants were able to set personal

goals for achievement, while noting benefits such as gains in

mobility and strength, and recognizable improvements in phys-

ical performance.36 Further supervision and intermittent advice

by way of a home visit or regular telephone call giving addi-

tional support could help identifying what is required for adher-

ence, what the expected optimal achievement could be, as well

as providing strategies to mitigate against some of the mobility

issues encountered after cancer surgery. Therefore for a future

trial, consideration of regular supervision with well-trained

professionals could also enhance adherence, and improve par-

ticipant experience.37
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The lack of blinding noted in the responses from the parti-

cipants in the EPOP study is a common challenge noted by

El-Kotob and Giangregorio (2018) in RCTs of exercise, reha-

bilitation or physical activity interventions. They acknowledge

that while a comparison or “usual care” group is an ideal to the

intervention group, however, blinding in physical activity

interventions are almost impossible resulting in the potential

for bias. In our study, we found that the participants were at

first attracted to taking part in the study as there was the poten-

tial to be in the exercise group. When finding out they were in

the usual care group, they vocalized an element of disappoint-

ment. Although the EPOP participants declared feeling dissa-

tisfied, this did not impact significantly on attrition or drop-out

rates, unlike for example Barker et al.’s study (2016) whose

participants indicated losing interest after being allocated to the

control group and was the reason given for withdrawing from

the study.38 Blinding in physical activity-based controlled stud-

ies has been shown to be a persistence problem, and requires

further reflection for a future study.

The participants in the EPOP study found randomization an

acceptable trial process, and acknowledged that they under-

stood the logic of being allocated to either an intervention or

usual care group. Unlike the Barker et al. study (2016), our

participants had reconciled the fact that agreeing to taking part

in the feasibility study would not necessary provide an oppor-

tunity to receive the exercise program. Considerations around

determining the acceptance of randomization may be linked to

the EPOP study having modest recruitment figures with 23

consenting in total, with 11 in the intervention and 12 in the

usual care group, which enabled recruiters (research nurses) to

offer an adequate explanation over what randomization

involved.

We accept that there were certain study limitations. While

we acknowledge the importance of capturing the views of the

research nurses and physiotherapists who were involved in the

delivery of the intervention, it was not possible to arrange these

interviews due to time constraints and ongoing staff changes,

which made it difficult to carry out this data collection. Future

research might gain more insights into intervention delivery

processes from the position of the healthcare professionals.

Although the researcher was a member of the trial team, she

did not meet the participants face-to-face who took part in the

study, which may have impacted on being able to collect in-

depth qualitative data. Although there were no explicit refusals

by participants who were invited to take part in the qualitative

interviews (n ¼ 4), it would have been useful to identify

whether these non-responders were unwilling or unable to take

part. In addition, conducting interviews with those who refused

to take part in the feasibility RCT would be insightful to under-

stand whether changes in recruitment processes may be

required for the larger RCT.

Conclusion

In this embedded qualitative study, we examined abdominal

cancer surgery patients’ perspectives of an isometric-

resistance exercise program with respect to recruiting partici-

pants to an RCT, randomization and blinding, and exploring

adherence of participants to perform and finish the program,

and their experiences of completing the function assessments.

Results indicated that participants had the ability and willing-

ness to adhere to the program indicating they found it suitable

and appropriate. One patient required supervised modifications

to the program who experienced mobility impediments due to

surgery. Some participants found the functional assessments

difficult to complete with respondents declaring a distinct dis-

like of them. The timing and setting of the program was a factor

that may have impacted on the commencement of exercises.

The home-based setting alongside regular supervised advice

was found to be very positive. The participants found rando-

mization and recruitment an acceptable trial process.

Authors’ Note

The data that support the findings of the study are available on request

from the corresponding author. The data are not publicly available due

to privacy or ethical considerations. The study was approved by the

NRES Committee London—City and East Research ethics committee

(United Kingdom) on 9th March 2017, REC reference number 16/LO/

1983.

Acknowledgments

The authors would like to thank all of the patients who took part in the

interviews who were willing to share their experiences of taking part

in the EPOP study.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for

the research, authorship, and/or publication of this article: This paper

presents independent research funded by the National Institute for

Health Research (NIHR) under its Research for Patient Benefit Pro-

gramme (RfPB) (Grant Reference Number PB-PG-0613-31107

(United Kingdom). The views expressed in this publication are those

of the author(s) and not necessarily those of NIHR or the Department

of Health and Social Care. We would like to thank the NIHR’s RfPB

programme for funding the study.

ORCID iD

Ferhana Hashem https://orcid.org/0000-0002-2544-1350

References

1. World Cancer Research Fund. Worldwide cancer data—global

cancer statistics for the most common cancers. Published 2018.

Accessed December 5, 2019. https://www.wcrf.org/dietandcan

cer/cancer-trends/worldwide-cancer-data

2. Stephensen D, Hashem F, Corbett K, et al. Effects of preoperative

and postoperative resistance exercise interventions on recovery of

physical function in patients undergoing abdominal surgery for

cancer: a systematic review of randomised controlled trials. BMJ

Hashem et al 9

https://orcid.org/0000-0002-2544-1350
https://orcid.org/0000-0002-2544-1350
https://orcid.org/0000-0002-2544-1350
https://www.wcrf.org/dietandcancer/cancer-trends/worldwide-cancer-data
https://www.wcrf.org/dietandcancer/cancer-trends/worldwide-cancer-data


Open Sport Exerc Med. 2018;4(1):e000331. doi:10.1136/bmjsem-

2017-000331

3. Mishra SI, Scherer RW, Geigle PM, et al. Exercise interventions

on health-related quality of life for cancer survivors. Cochrane

Database Syst Rev. 2012;2012(8):CD007566. doi:10.1002/

14651858.CD007566.pub2

4. Move more: your guide to becoming more active. Macmillan

Cancer Support. Accessed December 9, 2019. https://be.macmil

lan.org.uk/be/p-24948-move-more-your-guide-to-becoming-

more-active.aspx

5. Wolin KY, Schwartz AL, Matthews CE, Courneya KS, Schmitz

KH. Implementing the exercise guidelines for cancer survivors. J

Support Oncol. 2012;10(5):171-177. doi:10.1016/j.suponc.2012.

02.001

6. Schmitz KH, Campbell AM, Stuiver MM, et al. Exercise is med-

icine in oncology: engaging clinicians to help patients move

through cancer. CA Cancer J Clin. 2019;69(6):468-484. doi:10.

3322/caac.21579

7. Glaser AW, Fraser LK, Corner J, et al. Patient-reported outcomes

of cancer survivors in England 1-5 years after diagnosis: a cross-

sectional survey. BMJ Open. 2013;3(4):2317. doi:10.1136/bmjo-

pen-2012

8. Mctiernan A, Friedenreich CM, Katzmarzyk PT, et al. Physical

activity in cancer prevention and survival: a systematic review.

Med Sci Sports Exerc. 2019;51(6):1252-1261. doi:10.1249/MSS.

0000000000001937

9. Stevinson C, Lawlor DA, Fox KR. Exercise interventions for

cancer patients: systematic review of controlled trials. Cancer

Causes Control. 2004;15(10):1035-1056. doi:10.1007/s10552-

004-1325-4

10. Jansons P, Robins L, O’Brien L, Haines T. Gym-based exer-

cise and home-based exercise with telephone support have

similar outcomes when used as maintenance programs in

adults with chronic health conditions: a randomised trial.

J Physiother. 2017;63(3):154-160. doi:10.1016/j.jphys.2017.

05.018

11. Dronkers JJ, Lamberts H, Reutelingsperger IMMD, et al. Preo-

perative therapeutic programme for elderly patients scheduled for

elective abdominal oncological surgery: a randomized controlled

pilot study. Clin Rehabil. 2010;24(7):614-622. doi:10.1177/

0269215509358941

12. Pinto BM, Maruyama NC. Exercise in the rehabilitation of breast

cancer survivors. Psychooncology. 1999;8(3):191-206.

13. Courneya KS.Exercise in cancer recovery: an overview of the

evidence. Med Sci Sports Exerc. 2003;35(1):1846-1852.

14. Dimeo FC. Effects of exercise on cancer-related fatigue. Am Can-

cer Soc. 2001;92(S6):1689-1693.

15. Fairey AS, Courneya KS, Field CJ, Mackey JR. Physical exercise

and immune system function in cancer survivors: a comprehen-

sive review and future directions. Cancer. 2002;94(2):539-551.

doi:10.1002/cncr.10244

16. Komi PV, Viitasalo JT, Rauramaa R, Vihko V. Effect of isometric

strength training on mechanical, electrical, and metabolic aspects

of muscle function. Eur J Appl Physiol Occup Physiol. 1978;

40(1):45-55. doi:10.1007/BF00420988

17. Szeto G, Strauss GR, Domenico GD, Lai HS. The effect of

training intensity on voluntary isometric strength improve-

ment. Aust J Physiother. 1989;35(4):210-217. doi:10.1016/

S0004-9514(14)60509-2

18. Yardley L, Ainsworth B, Arden-Close E, Muller I. The person-

based approach to enhancing the acceptability and feasibility of

interventions. Pilot Feasibility Stud. 2015;1(1):37. doi:10.1186/

s40814-015-0033-z

19. Britten N. Qualitative interviews. In: Pope C, Mays N, ed. Qua-

litative Research in Health Care. 3rd ed. Blackwell Publishing;

2006:12-20.

20. Mason J. Qualitative Researching. 2nd ed. Sage; 2002.

21. Saunders B, Sim J, Kingstone T, et al. Saturation in qualitative

research: exploring its conceptualization and operationalization.

Qual Quant. 2018;52(4):1893-1907. doi:10.1007/s11135-017-

0574-8

22. Ritchie J, Lewis J, McNaughton Nicholls C, Ormston R. Quali-

tative Research Practice: A Guide for Social Science Students and

Researchers. 2nd ed. Sage; 2014.

23. Bazeley P, Jackson K. Qualitative Data Analysis with NVivo.

Sage; 2013.

24. Bazeley P. Qualitative Data Analysis: Practical Strategies. Sage;

2013.

25. de Almeida EPM, de Almeida JP, Landoni G, et al. Early mobi-

lization programme improves functional capacity after major

abdominal cancer surgery: a randomized controlled trial. BJA

Br J Anaesth. 2017;119(5):900-907. doi:10.1093/bja/aex250

26. Schram A, Ferreira V, Minnella EM, Awasthi R, Carli F,

Scheede-Bergdahl C. In-hospital resistance training to encourage

early mobilization for enhanced recovery programs after color-

ectal cancer surgery: a feasibility study. Eur J Surg Oncol. 2019;

45(9):1592-1597. doi:10.1016/j.ejso.2019.04.015

27. Malmström M, Ivarsson B, Johansson J, Klefsgård R. Long-term
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