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Patients with ovarian cancer adhered well to a combined exercise and dietary intervention during chemotherapy.
Participation in the intervention improved patients' ﬁtness, quality of life and recovery after chemotherapy and surgery.
Patients were generally satisﬁed with the combined intervention.
Good intervention adherence, high satisfaction and perceived beneﬁts support successful clinical implementation.
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a b s t r a c t
Objective. This study examined experiences, adherence and satisfaction with a combined exercise and dietary
intervention in patients with ovarian cancer and their healthcare professionals (HCPs) as part of the randomized
PADOVA trial.
Methods. A mixed-methods approach was used in 24 patients with ovarian cancer receiving ﬁrst-line chemotherapy who were randomly allocated to a combined exercise and dietary intervention or usual care with
counseling sessions post-treatment. Qualitative data on intervention experiences, adherence and satisfaction
was collected using semi-structured interviews with patients and their HCPs (n = 18 physical therapists; n =
5 dietitians). Quantitative data on adherence and satisfaction was collected to provide context to qualitative data.
Results. Exercise relative dose intensity ranged from 36 to 100% (median 72%) and patients attended 33–133%
(median 100%) of the prescribed dietary counseling sessions. Patients appreciated guidance on exercise and nutrition and perceived beneﬁts including improved physical ﬁtness, quality of life, peer support and recovery after
surgery and/or chemotherapy cycles. Both patients and HCPs were satisﬁed with the intervention and perceived
that participation exceeded prior expectations. Median patient satisfaction score with the intervention was 8.5
out of 10. Suggestions for improving the intervention included further personalization of the number, content
and scheduling of the sessions to preferences of patients and HCPs. Patients in the usual care group reported
counseling sessions post-chemotherapy to be too little too late.
Conclusions. Patients with ovarian cancer adhered well to the intervention. Numerous perceived beneﬁts of
the intervention were reported by patients and HCPs. Good adherence and positive experiences support successful implementation in clinical practice.
© 2022 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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chemotherapy). The PADOVA study has been approved by the medical
ethical committee of the Amsterdam UMC. The trial is registered in
the Netherlands Trial Register (NTR6300).

1. Introduction
Patients with ovarian cancer may experience negative side effects of
cancer and its treatment, such as unintentional weight- and muscle loss,
increased levels of fatigue or a decrease in physical function and quality
of life [1–8]. Exercise and dietary interventions can positively inﬂuence
body composition, physical ﬁtness and function and reduce fatigue in
patients with cancer during and following treatment [9–16]. Evidence
on the beneﬁts of exercise and dietary interventions is mainly based
on studies among patients with breast cancer. Generalizability of
study results from patients with breast cancer to patients with ovarian
cancer is difﬁcult, as ovarian cancer is generally diagnosed at an older
age, at a more advanced stage, and has a different treatment trajectory
[17]. For patients with ovarian cancer, exercise [18,19] or combined exercise and dietary interventions during chemotherapy have shown to be
safe and feasible [20] but adequately powered randomized controlled
trials (RCT) evaluating the effectiveness are lacking.
Additionally, information on process evaluation outcomes of an
exercise and/or dietary intervention for patients with ovarian cancer
during chemotherapy is limited. Process evaluation measures include
information on the extent to which physical therapists and dietitians
implemented the intervention as intended, reasons for protocol deviations, experiences and satisfaction with the intervention, patients'
adherence and reasons for non-adherence, as well as intervention components which did or did not meet the preferences and needs of implementers and patients. Hence, information on process evaluation
measures helps to further improve intervention implementation and
uptake in clinical practice [21].
We used a mixed-methods approach to assess process evaluation
measures during the conduct of the multicenter, randomized Physical
Activity and Dietary intervention in OVArian cancer (PADOVA) trial
[22] of the ﬁrst included participants. The PADOVA trial examines the effectiveness of a combined exercise and dietary intervention compared
with usual care on body composition, physical function and fatigue as
primary outcomes in patients receiving chemotherapy for ovarian
cancer. The aim of the current study was to qualitatively examine adherence to and experiences and satisfaction with a combined exercise
and dietary intervention in patients with ovarian cancer and their
healthcare professionals (HCPs), as well as suggestions for improvement. To support qualitative data, we collected quantitative data on intervention adherence and satisfaction.

2.2. Intervention
The exercise intervention included two one-hour moderate-to-high
intensity resistance and aerobic exercise sessions per week supervised
by a physical therapist at a local physical therapy practice. To ensure adequate training intensity over time, one repetition maximum testing
and a steep ramp test was repeated every 3 or 6 weeks respectively,
aligning with chemotherapy cycles. Additionally, physical therapists
were instructed to adjust training load to a Borg Scale of perceived exertion between 12 and 15. Other adjustments made to the protocol were
registered as dose modiﬁcations.
The dietary intervention was provided by oncology dietitians once
every three weeks during face-to-face sessions at the hospital or by telephone. Counseling was tailored to the nutritional needs of each individual patient according to body composition, nutritional status and
dietary intake during chemotherapy. Patients were primarily counseled
on preventing weight loss by maintaining sufﬁcient caloric intake, particularly protein intake when they were at risk of malnutrition and on
meeting the dietary guidelines set by the World Cancer Research Fund
(WCRF) otherwise [23]. The protocol contains one counseling session
including self-regulation strategies to maintain adherence to the
WCRF recommendations after the end of the intervention.
Patients in the usual care group received usual care during chemotherapy, which did not include structured exercise and/or dietary counseling.
After completion of chemotherapy they were offered a maximum of three
exercise and three dietary counseling sessions in twelve weeks.

2.3. Data collection and analyses
A mixed-method approach, using both quantitative and qualitative
research methods, was used to determine adherence to and experiences
and satisfaction with the intervention. Semi-structured interviews
were held covering topics including experiences, reasons for (non-)adherence and satisfaction with the intervention (See Supplementary Materials (S1) for the interview guide). A researcher (SS) conducted
semi-structured interviews by telephone with both patients and HCPs.
In the intervention group, interviews were held directly after completion
of the last chemotherapy cycle and in the usual care group interviews
were held 12 weeks after completion of chemotherapy and counseling
sessions. Interviews were transcribed verbatim and were continued
until data saturation was reached (i.e., no new codes emerged in subsequent interviews). Thematic analysis of the interview transcriptions was
performed in the original Dutch language, concurrently with data collection and coded in six phases [24] using ATLAS.ti version 8.4:
1. Becoming familiar with the data by reading and re-reading all
transcripts (MH, SS).
2. Data-driven, independent open coding of all transcripts (MH, SS).
3. Grouping codes into sub- and main themes. Themes were
discussed until consensus was reached (MH, SS), when necessary in
consultation with a third researcher (LB).
4. Reviewing and reﬁning (sub)themes until the themes reﬂected
the essence of the complete dataset (MH, SS, LB).
5. Providing names and deﬁnitions to all themes. To illustrate the
themes, we selected quotes which were translated to English by the authors.
6. Answering the research question using the results from the previous phases.

2. Methods
2.1. Study design and patient enrollment
Details of the PADOVA trial are presented elsewhere [22]. Brieﬂy, patients with primary epithelial ovarian cancer who are scheduled to undergo ﬁrst-line (neo)adjuvant chemotherapy were recruited from the
Center for Gynecologic Oncology Amsterdam. Exclusion criteria were:
prior cancer diagnosis within 5 years; unable to perform basic activities
of daily living; contraindication for exercise (e.g. heart failure); cognitive disorder or severe emotional instability; unable to read and/or
write Dutch; a life expectancy of less than three months. Patient enrollment started in 2018 and is currently ongoing. After obtaining informed
consent and baseline assessment patients were randomly allocated to
either a combined exercise and dietary intervention or a usual care
group during chemotherapy using a table of random numbers in blocks
of four. Randomization was stratiﬁed for International Federation of Gynecology and Obstetrics (FIGO) stage (I/II vs III/IV) and chemotherapy
regimen (primary surgery followed by adjuvant chemotherapy vs neoadjuvant chemotherapy followed by interval debulking and adjuvant
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10.6) years, 54% were diagnosed with a low FIGO stage, and 71% received chemotherapy in only adjuvant setting (Table 2).

Quantitative data on demographic and clinical characteristics (i.e.
age, FIGO stage and type of treatment) were collected from patients
using the baseline questionnaire and medical records. We collected
data on the following adherence outcomes (see Table 1 for a detailed
description): session attendance, intervention interruption(s), session
dose modiﬁcation, content per dietary session and exercise relative
dose intensity (ExRDI) [25] which were registered per session by the
physical therapists for the exercise intervention and dietitians for the dietary intervention. Additionally, they registered reasons for nonattendance and protocol adjustments. After completion of the intervention, patients in the intervention group received a questionnaire containing questions on general satisfaction with the intervention.
Descriptive statistics of quantitative data were analyzed using IBM
SPSS Statistics 26 and presented as mean and standard deviation (SD),
median and interquartile range (IQR) or frequencies (proportions).

3.1. Intervention group
3.1.1. Adherence to the intervention
Median exercise session attendance was 78% (IQR 68–90) in the intervention group. Main reasons for non-attendance, which was known
for 83% of the non-attended sessions, included conﬂicting hospital appointments (20%), being on holiday (17%) or feeling too ill (14%,
Fig. 1). Exercise interruption was reported in 8 out of 14 patients and
main reasons for exercise interruption were similar to reasons for
non-attendance. Additionally, for two patients exercise interruption
was related to the physician's advice to restart the exercise intervention
six weeks after surgery instead of at the restart of adjuvant chemotherapy (±4 weeks post-surgery), according to study protocol.
Patients attended 33–133% (median 100%) of the prescribed dietary
sessions. Three patients received additional sessions due to perioperative nutrition-related problems. Six patients received fewer sessions. This resulted in an intervention interruption in the dietary sessions for four patients. Reasons for fewer dietary sessions were that
patients did not experience any nutrition-related problems and/or had
no further questions about the dietary guidelines.
Patients and HCPs mentioned that it was easy to adhere to the combined intervention (Table 3).

3. Results
From February 2018 to October 2019, 120 patients were eligible for
participation of whom 108 were invited (See Supplementary Materials
(S2) for the ﬂow-chart). Twenty-eight (26%) patients agreed to participate, of whom 15 were randomized to the intervention group and 13 to
the usual care group. Three patients from the usual care group and one
patient from the intervention group dropped out (S2). Interviews were
conducted with 14 patients in the intervention group, 10 patients in the
usual care group, 18 physical therapists and 5 dietitians. Interview data
was not available for one patient in the usual care group because at the
time of the interview the patient indicated not wanting to participate in
the exercise- and/or dietary counseling sessions. However, after completion of the study it turned out the patient had participated in the
counseling sessions. The interview of another patient was not included
in analysis because the dietary- and exercise sessions were amended
due to COVID-19 measures. Average age of the patients was 53.7 (SD

‘It is just very convenient that the researchers searched a physical therapist near my home, and because of this, it doesn't take much effort to
adhere.’ – patient 1.
Several patients mentioned that they perceived participation in the
combined intervention easier than expected. This is in line with comments from their physical therapists who mentioned that the extent

Table 1
Summary of outcome measurements.
Description of outcome

Measurement

Experiences
- Sharing experiences of the combined exercise and dietary intervention during or after chemotherapy
Adherence
Session attendance
- Reasons for not attending the exercise or dietary sessions
- Number of attended exercise or dietary sessions divided by the number of prescribed sessions
Intervention interruption

- When ≥3 consecutive sessions were missed

Content of dietary sessions

- Percentage of sessions in which 1) WCRF guideline, 2) energy & protein enrichment,
3) combination of 1 and 2 was discussed
- Percentage of exercise sessions in which strength (number of exercises, repetitions and load)
and/or endurance exercises (intensity and duration) were modiﬁed
- Percentage of patients in which the WCRF guidelines were not discussed at least once during
the dietary sessions
- Reasons modiﬁcation of the sessions were needed

Session dose modiﬁcation

Exercise Relative Dose
Intensity (ExRDI)

- Ratio of the total completed cumulative dose of exercises as opposed to total planned
cumulative dose. Dose for the strength exercises was calculated as the sum of % training load x
number of repetitions per exercise divided by prescribed exercise dose (100% training load x
number of exercises (2 × 10) summed for 6 exercises). Dose for endurance exercises was
calculated as completed intensity x duration divided by prescribed intensity and duration
(30 min). Sum of strength and endurance dose was multiplied with 100.

Satisfaction
- Summary of intervention components that patients appreciated and suggestions for further improvement.
- Patient satisfaction with the 1) combined intervention, 2) exercise intervention and 3) dietary intervention rated on a scale from
1 to 10 1 representing ‘very bad’ and 10 ‘very good’

Semi-structured interviews1
Semi-structured interviews1
Checklist provided by physical
therapist and dietitian2
Checklist provided by physical
therapist and dietitian2
Checklist provided by dietitian2
Checklist provided by physical
therapist and dietitian2

Semi-structured interviews1
Checklist provided by physical
therapist and dietitian2
Checklist provided by physical
therapist2

Semi-structured interviews1
Three self-composed items in
questionnaire3

1
Semistructured interviews are conducted in patients and their healthcare professionals in the intervention group directly after completion of chemotherapy and for patients and their
healthcare professionals in the usual care control group 12 weeks after completion of chemotherapy.
2
Checklists are ﬁlled in by the physical therapist and/or dietitian during the intervention or counseling sessions.
3
Quesstionaire is provided after completion of chemotherapy.
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modiﬁcations (3%). Endurance exercises were always modiﬁed by reducing exercise duration. Main reasons for session dose modiﬁcation
in both endurance and resistance exercises were logistic reasons (31%,
such as the patient or physical therapist preferring other exercises) or
were not speciﬁed (32%). Pre-existing physical symptoms (18%) and
being too tired (16%) were other reasons for dose modiﬁcation of resistance or endurance exercises, respectively.

Table 2
Baseline characteristics of participating patients.

Age, mean (SD) years
Stage of disease (FIGO), n (%)
Stage I
Stage II
Stage III
Stage IV

Patients
(n = 24)

Intervention
group (n =
14)

Usual care
group
(n = 10)

53.7
(10.6)

52.0 (10.6)

56.0 (10.6)

7 (29%)
6 (25%)
11 (46%)

4 (29%)
3 (21%)
7 (50%)
0 (0%)

3 (30%)
3 (30%)
4 (40%)
0 (0%)

4 (29%)
10 (71%)

3 (30%)
7 (70%)

‘The exercise sessions were scheduled in line with chemotherapy cycles.
When I received chemotherapy on Friday the exercise session was
rescheduled from Monday to Wednesday. The content of the speciﬁc exercise session after chemotherapy was also adjusted, it was less heavy,
for example a shorter distance of rowing.’ - patient 3.

0 (0%)
Chemotherapy treatment, n (%)
Neoadjuvant
Adjuvant

7 (29%)
17 (71%)

Dietary counseling focused on a sufﬁcient calorie and protein intake
to prevent weight loss in 61%, WCRF guidelines in 24% and both a sufﬁcient calorie and protein intake and the WCRF guidelines in 15% of all
attended sessions (Fig. 3). The content of the counseling sessions was
modiﬁed for four out of fourteen (29%) patients as information on
WCRF guidelines was not provided (reasons unknown). Patients who
received less than six dietary sessions and/or did not receive information on the WCRF guidelines were treated by dietitians from the same
participating hospital.
Multiple dietitians mentioned they prescribed protein intake in two
steps, focusing ﬁrst on total daily protein intake and then on the minimum of 25 g of protein per meal. In case the ﬁrst step was difﬁcult to
achieve, and it often was, they did not try to achieve the second step.
Another modiﬁcation to the protocol was that dietitians were unable
to conduct a body composition measurement in case patients received
telephone counseling sessions due to the distance between their
home and the hospital. Also, one patient mentioned it was not always
possible to adhere to the dietary intervention.

to which patients were able to participate in the exercise sessions
exceeded their prior expectations. Physical therapists mentioned they
gained knowledge on the exercise possibilities in this group of patients.
‘I started the exercise intervention with an open mind, the prescription
was clear, but I wondered whether a patient would be able to comply
with the protocol, but this turned out to be ok.’ – physical therapist.
‘I expected it to be heavier, that is because at the time of the cancer diagnosis, a lot of people told me I would not have any energy. However,
on the contrary, by participating in the intervention I have experienced
I still have a lot of energy.’ – patient 2.
‘I have learned [from the intervention] that I used to underestimate the
physical capabilities of patients and consequently prescribed exercises
with a too low intensity.’ – physical therapist.

‘I was not always able to adhere to the dietary recommendations
because other people prepared my meals as I was too tired to cook.’ –
patient 4.

The median ExRDI ranged from 36 to 100% (median 72%, Fig. 2).
In total, 31% of the attended sessions were modiﬁed (9% of the
resistance-, 9% of the endurance- and in 13% both the resistance- and
endurance exercises). Resistance exercises were mostly modiﬁed by reducing the number of exercises per session (92%). Other modiﬁcations
were reduction in training load (5%) or a combination of these

Both patients and HCPs mentioned positive expectations and experiences with the intervention as intrinsic factors promoting adherence.
‘It was hope for a faster recovery that helped me to continue participation in the intervention. I have seen people who have battled a poor

Fig. 1. Reasons for non-attendance of the exercise sessions in the intervention group (n = 14)
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Table 3
Overview of interview results on experiences, adherence and satisfaction in patients (n = 14) and healthcare professionals of the combined exercise and dietary intervention during
chemotherapy.
Theme
Experiences
Perceptions

Part of
intervention

Who

Subtheme

Combined
intervention
Exercise
intervention

Patients
Healthcare professionals
Patients

Glad to participate in the intervention
Perceived that patients were enthusiastic to participate in the intervention
Satisﬁed with the exercise intervention
Appropriate guidance of the physical therapist
Appreciation that the physical therapist was specialized in guiding patients with cancer
Local physical therapy practice is a safe place to exercise
Directly after a chemotherapy cycle or surgery the exercise prescriptions were (too) strenuous
Lack of variation in resistance exercises
Patients were used to exercise
Appreciation to deliver the exercise intervention
Satisﬁed with the dietary intervention
Clear and feasible dietary recommendations
Easy to get in contact with the dietitian
Consultations by telephone are a good alternative for face-to-face sessions to avoid long
distance travelling
Consultations provided by telephone negatively impacted the patient-dietitian relationship as
compared to face-to-face counseling sessions
Mismatch between information on nutrition provided by dietitians and knowledge/beliefs of
the patients (e.g. due to speciﬁc dietary preferences).
Patients seemed to appreciate dietary counseling
Perceived that the intervention helped to recover faster after surgery and chemotherapy cycles
Helped to maintain physical ﬁtness during chemotherapy
Perceived that intervention improved quality of life
Peer support during group training
Structured week schedule
Maintenance of physical activity
Gain in muscle strength
Insights on exercise possibilities in this group of patients
Adjustment of care in daily practice due to experiences from delivering the exercise
intervention (e.g. increased frequency of steep ramp testing or prescribing a higher training
load)
Fulﬁlled that patients experienced positive consequences due to exercise training
(e.g. maintenance of physical ﬁtness, strength, energy)
Gained knowledge on nutritional intake, especially on protein intake
Increased protein intake
Perceived that patients achieved their goals (not speciﬁed)

Physical therapists
Dietary intervention

Perceived
consequences

Combined
intervention
Exercise
intervention

Patients

Dietitians
Patients

Patients

Physical therapists

Dietary intervention

Patients
Dietitians

Adherence
Feasibility

Intrinsic factors to
continue
participation

Extrinsic factors to
continue
participation

Combined
intervention

Healthcare professionals

Combined
intervention

Patients

Exercise
intervention
Combined
intervention

Exercise
intervention
Dietary intervention
Satisfaction
Personal
preferences

Combined
intervention

Healthcare professionals
Healthcare professionals
Patients

Healthcare professionals
Physical therapists
Dietitians
Patients
Healthcare professionals

Expectations

Dietary intervention

Patients

Combined
intervention
Exercise
intervention

Patients

Dietary intervention

Physical therapists

Dietitians

PADOVA protocol was easy to apply because it resembles current daily practice
PADOVA protocol is more time consuming than standard care due to for example more
frequent exercise testing or having to explain WCRF guidelines
Personality trait, i.e. perseverance
Enjoyed participation in the (exercise) intervention
Experienced or expected advantages of the intervention
Similarity with current daily practice
Positive experiences and perceived consequences of the intervention
Increased social contact and support
Intervention close to a patients' home
Agreements with and guidance of healthcare professionals
Possibility of ﬂexible appointments with the dietitian
Study protocol (e.g. need to ﬁll in study report form)
Motivation and effort of patients
Easy applicable protocol
More frequent sessions (as compared to current practice)
Preference for randomization in intervention group
Combined intervention met personal preferences
Intervention met personal preferences
Pleased with intervention
Clear PADOVA protocol
Agree with total number, frequency and duration of sessions
Dietary intervention did not meet personal preferences or needs in case of a mismatch between
information on nutrition provided by dietitians and knowledge/beliefs of the patients (e.g. due
to speciﬁc dietary preferences)
No expectations before start of intervention
Meeting or exceeding expectations
No expectations before start of intervention or expectations were met/exceeded
Although insecure at the start, patients proof to be able to comply to the exercise intervention
protocol
Current standard care for patients with cancer in-hospital focuses on acute care, i.e. prevent or
treat malnutrition and to achieve a sufﬁcient daily protein intake.
(continued on next page)
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Table 3 (continued)
Theme

Suggested
Improvements

Part of
intervention

Exercise
intervention

Who

Patients

Physical therapists

Dietary intervention

Patients

Dietitians

Subtheme
At the moment counseling of WCRF guidelines and the protein requirement per meal is not
always part of standard care (in-hospital).
Some dietitians appreciated to counsel patients in-hospital on healthy nutrition
Option to add more variety to the prescribed exercises
Once a week PADOVA protocol and once yoga with meditation
Possibility to compensate missed sessions (e.g. ﬂexible planning of exercise sessions per week)
Extending the duration of the program (until after chemotherapy)
Less interim tests, for example once per 6 weeks instead of once per 3 weeks
Adding additional exercises for more variety in the exercise protocol to prevent boredom
Exercises in alignment with participant personal preferences (functional training)
Adding components (e.g. stability−/balance exercises, guidelines for a home-based training
when an exercise session is missed, or an additional session is warranted)
Lower intensity of the resistance exercises to improve feasibility
Offering face-to-face dietary consultation close to patients' home
Close the gap between information given by dietitians and knowledge/beliefs of patients by for
example providing information on alternative diets (e.g. vegan diet) or the inﬂuence of
nutrition on hormones
Offer dietary consultations once every 2 weeks instead of once every 3 weeks
Amount of sessions should be depending on presence of nutrition-related problems a patient
faces.
Preference for face-to-face counseling sessions to be able to measure height, weight en body
composition in patients
Preference to schedule an additional counseling session a few months after completion of the
dietary treatment, to be able to repeat the WCRF guidelines
Some dietitians would prefer to refer patients to dietitians outside of the hospital for
counseling on the WCRF guidelines

‘I followed the exercise sessions in a small group of patients, all with oncological symptoms, so you understand and support each other. That is
really nice! It is ok to have a bad day, there is no pressure. You do what
you can. You can tell your story and can see some other people. Thus socially, it has a very positive effect.’ – patient 5.

ﬁtness level a few years after medical treatment for cancer. It was my
biggest fear to recover poorly after chemotherapy. Thus, I had high
hopes the exercise intervention would help me recover faster.’ – patient
1.
Personality traits were other intrinsic factors that helped patients
adhere to the intervention.
‘I have to ﬁnish what I started.’ – patient 2.

3.1.2. Experiences with the intervention
Patients preferred to be randomized to the intervention group. They
appreciated the opportunity to participate in the intervention as they
experienced positive effects such as an improved quality of life,

Extrinsic factors were agreements with the physical therapist, dietitian or research staff, and social contacts and support.

Fig. 2. Relative exercise dose intensity per patient in the intervention group (n = 14)
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Fig. 3. Attendance to and content of the dietary consultations per patient in the intervention group (n = 14).

maintenance of physical ﬁtness during chemotherapy and that participation in the exercise and dietary sessions helped them to recover faster
after surgery and (a cycle of) chemotherapy (Table 3).

the second and third week after chemotherapy the exercise sessions felt
less strenuous.’ – patient 8.

‘It likely helped me to recover faster, let me say it this way, recovering
after surgery and chemotherapy would have probably been harder if I
had not received the intervention.’ – patient 6.

‘The exercise sessions felt heavy at the end of chemotherapy treatment, it required a lot of energy to adhere. However, I did it anyway.’
– patient 1.

Also, most HCPs had a positive experience with the intervention as
they appreciated the opportunity to deliver the intervention and to experience patients' appreciation.

Patients reported to have received clear and feasible dietary advice
from the dietitian, and to have gained knowledge on their current and
recommended dietary intake, especially their protein intake.

‘It was a great experience to witness a patient's enthusiasm about
exercising and gaining energy from the exercise intervention.’ – HCP.

‘I have received personalized advice from the dietitian. I have gained
more knowledge about my eating pattern and protein intake. My protein intake was too low, so I have learned how to increase my protein
intake.’ – patient 9.

HCPs noticed positive results in patients due to the intervention,
such as maintenance of physical ﬁtness or strength.

Patients also mentioned that dietary counseling sessions by telephone were a good alternative for face-to-face sessions avoiding
long distance travelling. However, some patients perceived that the
telephone counseling sessions negatively impacted the patientdietitian relationship as compared with face-to-face counseling sessions.

‘I found it illuminating to see that a patient could progress so much during chemotherapy using the PADOVA protocol. I now use this protocol in
daily practice.’ – HCP.
Additionally, patients experienced the local physical therapy practice as a safe location to exercise, and they appreciated the peer support
during the group training.

‘Due to the telephone consultations, I felt a lack of support. That's why
I did not feel like ringing the dietitian whenever I needed support.’ –
patient 6.

‘I appreciate being with peers; you do not need to explain everything.’ –
patient 5.
‘Us peers understand each other.’ – patient 4.

3.1.3. Satisfaction with the intervention
Patients were satisﬁed with the frequency, duration and content of
the exercise and dietary sessions. The majority reported that the combined intervention met their personal preferences and that amendments were not necessary. Patients rated the combined intervention
with a median score of 8.5 out of 10 (range 7–10), the exercise intervention with a 9 out of 10 (range 7–10) and the dietary intervention with a
9 out of 10 (range 7–10). Nevertheless, some suggestions to improve
the combined intervention were reported during the interviews
(Table 3), including more exercise variations per muscle group, and to
continue the program after completion of chemotherapy.

Patients reported that they would recommend it to other patients
and would like to continue the intervention after completion of the
study.
‘I have had a very positive experience with the PADOVA exercise and dietary intervention. I would recommend every patient to incorporate this
intervention as part of their medical treatment.’ – patient 7.
On the other hand, patients indicated that exercise sessions performed shortly after a chemotherapy administration or surgery were
particularly difﬁcult to complete because they felt severely fatigued.

‘I think you will lose your motivation to exercise when you have to perform the same exercises two times a week for approximately 18 weeks.
So, I would suggest adding some variation in the exercises per muscle

‘In the ﬁrst week after chemotherapy the exercise sessions were heavy
because I suffered from neuropathy, poor sleep quality and fatigue. In
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group to keep things interesting.’ – patient 10.

because I felt rather well, I also started working again and perhaps
because there was not much to improve by exercise counseling.’ – patient 12.

Suggestions to improve the dietary intervention included offering
face-to-face dietary counseling sessions close to home and offering additional information on alternative diets (e.g. a vegan diet) and on the
inﬂuence of nutrition on hormone levels.

The median number of dietary counseling visits was 2.5 (range 1–3).
Patients and their dietitians mentioned that more sessions were not
needed due to the absence of nutrition-related problems. The median
number of exercise counseling sessions was 2 (range 1–3). Some
physical therapists added additional sessions to the protocol to further
improve ﬁtness or treat pre-existing back problems.

‘It would have been nice if I had more face-to-face contact with the dietitian. I have only talked to her on the phone. However, face-to-face
contact was not possible because I did not want to drive for a long time
just to have a 30-minute dietary counseling session. Besides, I was not
feeling well due to chemotherapy, there was an intense heat in summer,
and I was not allowed to drive due to my reduced vision.’ – patient 4.

‘At the third counseling session, it appeared that the patient wanted
additional counseling sessions after the three sessions prescribed in
the protocol. The patient requested additional help to get back to the
pre-diagnosis physical ﬁtness level and could not achieve this goal in
2 or 3 counseling sessions. I can imagine some patients are capable of
achieving this goal on their own after receiving advice, but this patient
required additional guidance from the physical therapist.’ – physical
therapist.

Most physical therapists reported to be satisﬁed with the exercise
intervention. Some mentioned that delivering the intervention took
extra time as compared to usual care due to more frequent testing and
having to adjust the intensity of the program after testing. They mentioned testing every cycle was too often, since they perceived it hard
to measure progression in such a short time frame and found it difﬁcult
to schedule the test in combination with chemotherapy cycles. Therefore, they recommended to adjust the protocol to testing once every 6
weeks. Other recommendations to improve the exercise protocol were
to provide exercise variations to prevent boredom and to offer functional training.

Contrary to patients in the intervention group who were intrinsically
motivated to adhere to the intervention, patients in the usual care group
were extrinsically motivated. They mainly participated in the counseling sessions because it was part of the study protocol. Patients who
received exercise and/or dietary counseling sessions had positive experiences. They appreciated the advice from a physical therapist specialized in guiding patients with cancer, and the possibility for telephone
counseling sessions with a dietitian instead of face-to-face sessions. Perceived consequences of the exercise intervention included having
learned how to maintain energy levels throughout the day and having
received exercises targeting various muscle groups and burning of fat
mass, which can easily be incorporated in daily life. In addition, patients
also experienced positive consequences of the dietary intervention.

‘.. at this moment endurance training consist of training on a cycle ergometer, this is less important for activities in daily life, like walking.’
– physical therapist.
Most dietitians perceived implementation of the protocol as easy
because it was comparable with current daily practice and in line with
their personal preferences. For most dietitians the number and frequency of the dietary sessions was sufﬁcient, but they would have
preferred the number of sessions to depend on the severity of
nutrition-related problems.

‘I have discussed a lot of things with the dietitian about protein and anemia. The dietitian gave advice to help me to regain strength and this
helped, I feel better.’ – patient 13.

‘I have to speak to patients once every three weeks if I want to adhere to
the protocol. However, patients are often doing well, which resulted in
empty conversations during the dietary counseling sessions. Absence
of nutrition-related problems hampered me to speak frequently to patients who were doing well.’ - dietitian.

Several patients in the usual care group indicated that they would
have preferred to be randomized to the intervention group.
‘Receiving consultations after completion of chemotherapy is too little
too late.’ – patient 12.

Dietitians preferred the counseling sessions to be face-to-face, because this positively contributed to building the patient-dietitian relation and it allowed them to measure height, weight and body
composition. Some dietitians perceived that counseling on the WCRF
guidelines should preferably take place at a local dietetic practice, not
in-hospital, as counseling on the WCRF guidelines is not a structural
part of in-hospital standard dietary care.

4. Discussion
This mixed-methods study examined adherence to and experiences
and satisfaction with a combined exercise and dietary intervention
during chemotherapy in patients with ovarian cancer. Patients adhered
well and reported positive experiences and perceived beneﬁts of participation in the intervention including peer support and improved physical ﬁtness, quality of life and recovery after surgery and between
chemotherapy cycles. Both patients and HCPs were generally satisﬁed
with the combined intervention. In both the intervention and the
usual care group, patients preferred randomization to the intervention
group. Only 33% of the patients in the usual care group wanted to participate in both the exercise and dietary counseling sessions after completion of chemotherapy. Most patients in this group did not want to
receive exercise or dietary counseling sessions because they found this
too little too late.
The high adherence found in the intervention group contrasted the
expectations of both patients and their HCPs, as they reported that
they had expected to struggle with adherence. This preconception
may have been based on the severe illness and relatively poor prognosis
in patients with ovarian cancer as compared to, for example, patients
with breast cancer. The 78% attendance to the exercise intervention

3.2. Usual care group
Three out of ten patients in the usual care group preferred to receive
both the exercise and dietary counseling sessions after completion of
chemotherapy, four wanted to receive dietary counseling only and
three patients only wanted to receive exercise counseling. The patients
who did not want to participate in exercise or dietary counseling sessions already received physical therapy (i.e. trial contamination) or dietary counseling sessions (one after referral by the physician during
chemotherapy and three found it unnecessary).
‘I did not visit a dietitian because there was no reason for me to do so, as
I have tried to live healthy and did not lose weight.’ – patient 11.
‘I did I had no need dietary counseling sessions as the physician referred
me to a dietitian during chemotherapy. I did visit a physical therapist after completion of chemotherapy but I did not feel a need to do so,
8

S. Stelten, L.R.C.W. van Lonkhuijzen, Y.A.W. Hartman et al.

Gynecologic Oncology xxx (xxxx) xxx

the WCRF guidelines and for missed sessions. Therefore, we are not
able to conclude that the amount of prescribed dietary sessions should
be adjusted. Finally, together with a relatively low response rate, it
may be that patients who were more interested in a healthy lifestyle
were more likely to participate, as are patients who are younger [37],
higher educated [29,38] or diagnosed with a lower FIGO stage [39].
This may hamper generalizability of study ﬁndings to all patients with
ovarian cancer.
In conclusion, this extensive mixed-methods study, conducted as
part of a RCT revealed that patients and their HCPs experienced beneﬁts
from participation in the combined exercise and dietary intervention
such as peer support and improved ﬁtness, quality of life and recovery
after chemotherapy and surgery. Adherence to the combined intervention was high and in general patients were satisﬁed with the frequency,
duration and content of the combined intervention. Suggestions to improve the intervention include further personalization of the number,
content and scheduling of exercise and dietary sessions to preferences
of patients' and HCPs. Good adherence and positive experiences support
successful implementation of the combined intervention in clinical
practice together with suggestions to further improve the intervention.

we observed, is similar to the attendance reported in studies among
patients with (mostly) breast cancer during chemotherapy treatment
(63–83%) [26–29] and pilot studies examining home-based low-tomoderate (walking) exercise interventions in patients with ovarian
cancer (81%) [18,19]. Also, the high attendance to dietary counseling
sessions supports the high attendance (92%) reported in a feasibility
study for patients with ovarian cancer receiving adjuvant chemotherapy [20]. We also found that patients with ovarian cancer can comply
well to the prescribed exercise type and intensity. Our median ExRDI
of 72% was higher than the mean ExRDI of 61% reported in an exercise
trial in patients with breast cancer [26]. The high attendance and relatively low number of adjustments to the prescribed protocol may be
explained by the use of a systematic approach to tailor the combined intervention to ovarian cancer-speciﬁc comorbidities, and disease-or
treatment-induced effects [22]. The good adherence holds promise for
successful implementation of exercise and dietary support.
The perceived beneﬁts on physical ﬁtness and quality of life reported
by patients from the current study are in line with the extensive evidence from RCTs in patients with other types of cancer [16,30,31]. Additionally, our ﬁnding that the combined intervention helped patients
with ovarian cancer through the different chemotherapy cycles supports ﬁndings from a previous concept mapping study among a mixed
cancer population that revealed that exercise improved coping with
the disease and its treatment [32]. Furthermore, this conﬁrms ﬁndings
from a previous study in patients with ovarian cancer showing that patients expected that adopting or maintaining a healthy lifestyle would
probably help them during treatment [33]. Other positive experiences
due to participating in the PADOVA intervention such as receiving quality supervision, peer support, and well-planned structure likely contributed to high satisfaction scores and are in line with ﬁndings from
previous studies conducted in patients with other types of cancer
[28,34,35]. Due to these positive experiences it is important to raise patients' and care providers awareness of and referral to exercise and dietary support during chemotherapy treatment.
Besides the positive experiences and generally high satisfaction with
the intervention, our results also present some challenges and suggestions for improvement of the intervention before implementation in
clinical practice, after completion of the PADOVA trial. For both the exercise and dietary intervention, patients and their HCPs suggested to individualize the number and content of the exercise and dietary sessions.
This is in line with suggestions made in previous studies among patients
with breast cancer [28,35]. A speciﬁc suggestion for the exercise session
was to offer a more ﬂexible exercise session calendar to prevent nonattendance due to a hospital appointment, as this is an important reason
for non-attendance [18,26,28,36]. For the dietary intervention, it was
suggested by patients to offer face-to-face counseling sessions close to
a patients' home. This could be achieved with a national network of oncology dietitians in ﬁrst line, comparable with that of physical therapists. This suggestion will probably also resolve the problem of not
being able to measure body weight and -composition when a counseling session is conducted by telephone and the focus on prevention or
treatment of malnutrition mentioned in the interviews by in-hospital
dietitians.
With this comprehensive qualitative data collected in a sample of
patients participating in a RCT evaluating the effect of a combined exercise and dietary intervention we reached data saturation. We have used
quantitative data to support the qualitative data, however because of
the small sample size it is not sure if these quantitative results can be
generalized to all patients with ovarian cancer. Additionally, the assessment of adherence is limited by the use of logs registered by physical
therapists and dietitians. Even though we used standardized checklists
that were easy to ﬁll out, the level of detail in which these checklists
were completed varied, both at individual and at hospital level. This
may have introduced information bias which may have over- or
underestimated adherence. In addition, some checklists completed by
dietitians lacked detailed information on reasons for not counseling on
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