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ABSTRACT
Introduction: Obesity has been associated with
impaired quality of life and poorer outcomes in
endometrial cancer survivors. Lifestyle interventions
promoting exercise and weight reduction have been
proposed for survivorship care. However, studies
evaluating exercise programmes for endometrial cancer
survivors are lacking.
Purpose: The objective of this study is to evaluate the
feasibility of an individualised exercise intervention for
endometrial cancer survivors to improve quality of life.
Methods and analysis: This is a feasibility study in
which women will undergo a 10-week exercise
programme with a personal trainer. The study
population comprises women with confirmed
diagnosis of endometrial cancer, who have completed
surgical treatment with curative intent, and are aged
18 years or older. The study will take place at the Royal
Cornwall Hospital Trust, UK. Feasibility will be
evaluated in terms of recruitment, adherence and
compliance to the programme. Secondary outcomes
are quality of life, psychological distress, fatigue, pain
and complication rates. In addition, the acceptability of
the programme will be assessed.
Ethics and dissemination: Ethical approval was
obtained through the Exeter NRES Committee. The
study results will be used to optimise the intervention
content, and may serve as the foundation for a larger
definitive trial. Results will be disseminated through
peer-review journals, congresses, relevant clinical
groups and presented on the Trust’s website.
Trial registration number: NCT02367950; pre-results.

BACKGROUND
Endometrial cancer is the most common
form of gynaecological cancer in the UK,
with 8475 new cases being diagnosed in 2011
alone.1 Endometrial cancer has a relatively
good prognosis, with a 10-year survival rate
of 78%, resulting in a large group of long-
term survivors.1 Subsequently, health-related
quality of life is now recognised as an

important outcome for endometrial cancer
survivors.
The majority of women diagnosed with

endometrial cancer are obese, as excess
weight is an important risk factor for endo-
metrial cancer.2 3 In addition, few endomet-
rial cancer survivors meet the health
recommendations for physical activity.4

Obesity and inactivity have been identified as
significant factors negatively influencing the
quality of life of endometrial cancer survi-
vors, surpassing the negative influence of the
physical and psychological stress that comes
with cancer diagnosis and treatment
alone.5 6 In addition, obese endometrial
cancer survivors are at risk of numerous
obesity-related comorbidities and possibly
poorer survival.7 8

It has been suggested that exercise and
weight reduction may be viable means to
improve the quality of life and other
health-related outcomes of cancer survi-
vors.9 10 In addition, the American College
of Sports Medicine (ACSM) has recom-
mended exercise training for patients with
cancer, stating that it is safe and benefits
functioning and quality of life.11 However,
previous research has shown that endomet-
rial cancer survivors struggle to achieve this
on their own as they do not engage in a
healthy lifestyle and find it difficult to imple-
ment lifestyle changes.4 12

The feasibility of some lifestyle interven-
tions, including multidisciplinary counsel-
ling, behavioural change interventions and a
home-based exercise programme, has been
demonstrated in endometrial cancer survi-
vors.13–16 Thus far, relatively few studies have
been performed to test the potential useful-
ness of an exercise intervention to improve
the quality of life and other health outcomes
of endometrial cancer survivors. In addition,
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the essential components and attributes of an interven-
tion, including mode, intensity, frequency and duration
of an exercise programme, have not yet been estab-
lished.10 11 To the best of our knowledge, an individua-
lised exercise intervention has not yet been evaluated.
We, therefore, want to evaluate the feasibility of intro-

ducing an individualised exercise programme in the
care for endometrial cancer survivors to improve quality
of life and other health outcomes.

METHODS
Design
This is a single-arm prospective feasibility study to evalu-
ate the introduction of an individualised exercise inter-
vention for endometrial cancer survivors. In addition, a
qualitative evaluation will be performed to assess the
acceptability of the intervention. The study will take
place at the Royal Cornwall Hospital Trust.

Study population
The eligibility criteria are: women older than 18 years,
with a diagnosis of primary endometrial cancer, under-
going surgical treatment with curative intent. Exclusion
criteria are: women presenting with recurrent endomet-
rial cancer, those with a concurrent cancer, patients
unable to give informed consent, those women undergo-
ing palliative treatment. Women with recurrent cancer
or receiving treatment in the palliative setting will not
be asked to participate because of the burden of the
study, and as surgical treatment is usually not a standard
component of palliative patient care in endometrial
cancer.

Recruitment
A member of the care team will identify potentially
eligible women after confirmation of diagnosis and
multidisciplinary team (MDT) review (figure 1). Study
posters will be displayed in the gynaecological out-
patient clinic and an information leaflet will be pro-
vided during admission for surgery. Women will be
contacted 1 week after they have been discharged to
discuss the study in detail. Women who express an inter-
est will be seen during their postoperative check-up and
consented for the study. Women will be recruited over a
12-month period; we aim to recruit a minimum of 15
patients.

Intervention
The exercise programme consists of 60 min individua-
lised (one-to-one) training sessions with a personal
trainer, once a week, for 10 consecutive weeks (table 1).
The training sessions will be delivered by one personal
trainer to provide consistency. The programme begins
after the patient has had her 6-week postoperative
check-up, and will take place at a local gym facility. The
programme will be tailored to the individual patient
through a pre-exercise health assessment, taking into

consideration their current health status, physical activity
level, comorbidities and medical history. Each session
consists of a 10 min warm-up, a 40 min workout, consist-
ing of aerobic (cardiovascular) exercise, pillar strength
exercise (including hip and core stability), and resist-
ance training (muscular strength and endurance train-
ing), and a 10 min cool down, including flexibility
training. The exercise phase will be performed at a level
of 40–60% maximum heart rate (MHR), measured with
a Polar Heart Rate monitor using the Karvonen method
for calculating the target heart rate interval. The resist-
ance training will be performed at an intensity of 40–
60% with one repetition maximum (1 RM). In the case
of potential adverse effects, such as a strain, injury or
exacerbation of other symptoms, the session will be dis-
continued and the participant will be referred for
medical attention, if needed. Participants will receive

Figure 1 Flow diagram of clinical and research pathway of

study. GP, general practitioner; MDT, multidisciplinary team.
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general physical activity recommendations for
moderate-intensity exercise for 150 min per week as part
of standard practice.11 17

Outcomes
Outcomes are assessed at baseline at the completion of
the intervention, and 3 months after completion of the
intervention. Figure 1 demonstrates the pathways of the
study, including data collection.

Primary outcome
The primary outcome of this study will be its feasibility
aspects, including willingness of clinicians to recruit
patients, number of eligible patients and recruitment
rates. These will be obtained from hospital medical files
as the clinical care team will document eligibility and
recruitment. Willingness of clinicians to recruit will be
assessed through interviews with the clinical care team.
Adherence and compliance rates to the programme will
be collected from registration forms used during the
exercise programme. Reasons for non-adherence or
non-compliance will be identified, and further addressed
in the qualitative evaluation.

Secondary outcomes
Several measures evaluating possible outcomes for a
definitive trial will be assessed at baseline, postinterven-
tion (3 months) and 3 months after completion (at
6 months) to provide characteristics and SD. Quality of
life is evaluated through the internationally established
EORTC QLQ-C30 and the QLQ-EN24 question-
naires.18 19 The QLQ-C30 is a cancer-specific question-
naire covering several areas of quality of life: physical,
role, emotional, cognitive and social functioning, as
well as symptom distress and global quality of life.18

The QLQ-EN24 is a specific module for endometrial
patients with cancer, covering specifically relevant issues
such as body image, sexuality and treatment symp-
toms.19 The Hospital Anxiety and Depression Scale
(HADS) is used to assess psychological distress, and
fatigue and pain are measured through the Brief
Fatigue Inventory (BFI) and the Brief Pain Inventory
(BPI).20–22 Permissions are obtained for all measures
used during the study.
Participants will receive a physical fitness assessment at

baseline and at 3 months, which includes their current
health and measured weight and height, body mass
index (BMI), waist circumference, body fat percentage,
lean muscle tissue, resting metabolism and the 6 min
walk test. The 6 min walk test will be performed on a
treadmill, using an adaptation of the American Thoracic
guidelines.23 Weight and BMI will also be collected at
6 months. Other outcomes, such as adverse outcomes,
will be collected throughout the trial.

Qualitative evaluation
A qualitative evaluation will be undertaken after com-
pletion of the exercise programme. This will be
through one-on-one telephone interviews using a mod-
erator guide for a selected subgroup of the study popu-
lation. Open-ended questions will be used to encourage
reflection and elaboration on different aspects of the

Table 1 The EPEC-FAST Exercise programme

Exercise
phase* Details

Warm-up

10 min Low intensity warm-up using an exercise

bike or a treadmill

Exercise phase

40 min Aerobic exercise (20 min)

Walking on a treadmill or cycling on an

exercise bike. The exercise phase will be

performed at a level of 40–60% of

maximum heart rate.

Pillar strength training (10 min)

Consists of 4 exercises to improve stability

and strength of the hip, and 3 exercises to

improve core stability and strength. Patients

are recommended to perform 8 repetitions

of each of the hip stability movements per

leg, and a set of 10–15 repetitions of each

core muscle exercise. A stability ball may

be used to facilitate some of the exercises

Hip movements:

▸ Hip flexion

▸ Hip extension

▸ Hip extension

▸ Hip adduction

▸ Hip abduction

Core movements:

▸ Crunch

▸ Back

▸ Opposite arm/leg raise

Resistance training (10 min)

Consists of 1 set of 8 to 12 repetitions of 8

exercises that include all the major muscle

groups. After initial phase of repetitions, this

can be increased up to 20–25 repetitions

(40–60% of 1 RM) during 1 session. A

dumb-bell, stability ball or bench may be

used to facilitate the exercises.

Exercises:

▸ Basic squat

▸ Lateral raise

▸ Dumb-bell deadlift

▸ Shoulder press

▸ Hamstring curl

▸ Dumb-bell biceps curl

▸ Overhead triceps extension

▸ Calf raise

Cool down

10 min Set of 6 stretching and flexibility exercises.

Four repetitions of each of the following

muscle groups will be performed for10–

30 s.

▸ Lower back

▸ Tensor fasciae latae

▸ Hip flexor

▸ Quadriceps

▸ Hamstring

▸ Calf

*The content of the programme will subject to individual variability
and will be adjusted to the individual patient.
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exercise programme. The interviews will be recorded
and transcribed, and data analysis of the interviews will
occur through content analysis using simple descriptive
thematic analyses, which will be performed by a
researcher independent of the research delivery team.24

All data will be prospectively collected in an electronic
database.

Data collection
The quantitative measures will be collected by a
member of the clinical care team at three time points:
baseline, after completion of the exercise programme
(3 months) and 3 months after completion (at
6 months). Questionnaires will be completed during
standard clinical visits, which follow the same time
points. The qualitative element of the study will be
undertaken after completion of the exercise pro-
gramme. We aim to evaluate approximately 8–10 partici-
pants through individual semistructured interviews. This
will be a purposively selected population with maximum
variation in terms of age, BMI, adherence and adverse
events.

Statistical analysis
Data will be presented detailing the number of patients
who were approached, the number who were eligible,
and the number providing consent. As this is a feasibility
study, no power calculation has been performed.
Compliance rates at all stages will be presented: the
number of exercise sessions undertaken (mean, median
and full distribution), the number of questionnaires
completed at each stage and more generally, the com-
pleteness of data on all outcomes at each time point.
Participating patients’ characteristics (demographics,
comorbidities, clinical details) will be summarised and
where possible, compared with the overall population of
relevant patients to explore possible factors associated
with participation. Where possible, the reasons will be
ascertained for potentially eligible patients not being
approached to consider participation.
The questionnaire outcomes (EORTC QLQ-C30

+QLQ-EN24, HADS, BPI and BFI) will be analysed
according to scoring procedures and will be linearly
transformed into scales. The analysis for the outcome of
quality of life, measured with the EORTC QLQ-C30 and
QLQ-EN24 questionnaire is based on standard scoring
procedures.25 Data will be presented on means (or
medians, as appropriate) and SDs at each time point,
plus correlations and changes between baseline and
follow-up scores (to inform future sample size calcula-
tions for a potential randomised trial).

Ethics and dissemination
The study results will be used to optimise the interven-
tion content and may serve as the foundation for a
larger definitive trial. We aim to disseminate the results
through peer-review journals, presentation at

international conferences, relevant clinical groups and
results will be presented on the Trust’s website.

DISCUSSION
The aim of this article was to describe the protocol of a
feasibility study evaluating an individualised exercise
intervention in the management of endometrial cancer
survivors to improve their quality of life and other
health-related outcomes.
Research has shown that the majority of endometrial

cancer survivors do not meet recommendations for phys-
ical activity, have poorer fitness, and are usually over-
weight or obese.2 4 26 27 BMI and physical activity levels
have been extensively linked to the quality of life of
endometrial patients with cancer; thus, BMI and phys-
ical activity are independent factors impacting quality of
life.5 6 27 28 Furthermore, it has been hypothesised that
physical activity may protect from the negative impact of
a higher BMI on quality of life outcomes.27

The intervention consists of 10 individualised
(one-to-one) training sessions with a personal trainer at
a local gym. The content of the intervention was based
on national and cancer-specific recommendations of the
American College of Sports Medicine, evidence from
the literature, and feedback from relevant patient
groups.11 17 29 30 The ACSM has concluded that exercise
during and after cancer treatment is safe and should be
encouraged, although prescriptions should be individua-
lised according to the patient. Therefore, the
EPEC-FAST programme will be tailored to the individual
patient taking into consideration their current health
status, physical activity level, comorbidities and medical
history though a pre-exercise medical assessment follow-
ing the ACSM recommendations.11

Unfortunately, the ACSM was unable to make recom-
mendations for exercise interventions in gynaecological
patients with cancer specifically due to limited data.
Therefore, general recommendations for patients with
cancer were followed when developing the EPEC-FAST
programme to include aerobic fitness, strength exercises
(pillar strength and resistance training), and flexibility
training.11 The frequency (once a week) and duration
(10 weeks) of the programme were largely based on
input from patient groups, as we could not find concrete
guidance on essential components and attributes of an
exercise programme for endometrial patients with
cancer in the literature.10 11

Important strengths of the intervention include the
individualised programme and the one-to-one sessions
in a private gym; these have not as yet been evaluated in
endometrial patients with cancer. Attainable goals and
individual guidance are known to improve adherence
and compliance to a programme.30 We believe this is
specifically applicable for endometrial patients with
cancer with high BMI, as they experience poorer body
image and self-esteem after diagnosis and treatment.31 32

Third, we consider the timing of the intervention to be
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advantageous as women are in a teachable moment, and
are interested in modifying their lifestyle in the hope of
achieving improved health.33 34 In addition, the inter-
vention fits within the current care pathway, being less
burdensome for patients as they do not have to under-
take additional clinical visits.
A limitation of the protocol is that the effect of the

programme on overall physical activity behaviour is not
assessed. We recommend this to be included as an
outcome in a definitive trial, possibly through self-
reported measures or objective measures such as
accelerometers.

CONCLUSION
In this article, we described the protocol of an interven-
tion aimed at improving physical fitness, quality of life
and other health outcomes in endometrial cancer survi-
vors. In addition, we presented the study design to inves-
tigate its feasibility of delivering the intervention within
the current healthcare model. The results of the feasibil-
ity study may be used for optimisation of the interven-
tion and may serve as a basis for implementation of the
intervention in a randomised controlled trial.
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