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ABSTRACT
Purpose: This study aimed to reveal information that can be used for composing a prehabilitation pro-
gram tailored to elderly gynecological oncological patients and is applicable to healthcare professionals.
We investigated possible content and indications for prehabilitation, and what potential barriers
might exist.
Materials and methods: Because of the primary exploratory study aim, inductive thematic template ana-
lysis on semi-structured interviews with gynecologic oncological patients aged �60 years and healthcare
professionals were used.
Results: 16 patients and 20 healthcare professionals were interviewed. Three themes important for preha-
bilitation were found: (1) “Motivation,” (2) “Practical issues and facilitators,” and (3) “Patient-related
factors.” A short time interval between diagnosis and surgery was reported as a potential barrier for pre-
habilitation. Given components for a tailor-made prehabilitation program are: (1) The first contact with a
nurse who screens the patients, gives tailor-made advice on prehabilitation and keeps patients motivated
and supports them mentally; (2) If patients are referred to a more extensive/supervised program, this
should preferably be arranged close to a patients’ home.
Conclusion: Based on our findings, an outline of a patient-tailored prehabilitation program was devel-
oped. The main important themes for prehabilitation were “Motivation,” “Practical issues and facilitators,”
and “Patient-related factors.”

� IMPLICATIONS FOR REHABILITATION
� Patients and healthcare professionals are positive about prehabilitation.
� Main themes for designing a prehabilitation program are “Motivation,” “Practical issues and facili-

tators,” and “Patient-related factors.”
� Nursing staff can play a key role in prehabilitation.
� It is important to screen patients for specific impairments to obtain a tailor-made prehabilita-

tion program.
� For some patients, general advice on prehabilitation might be sufficient, while others may need more

supervision.
� The time interval between diagnosis and surgery is often short and is perceived as a potentially sig-

nificant barrier for an effective prehabilitation program.
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Introduction

Optimizing a patient’s preoperative condition by prehabilitation
might improve postoperative results [1,2]. Prehabilitation can con-
sist of an exercise program, treatment of anemia, nutritional sup-
port, smoking cessation, psychological support and/or a
medication review. However, the most effective and suitable

program for the appropriate patient has not been established yet.
It is necessary to tailor optimal prehabilitation protocols for spe-
cific target groups, since different populations may need a specific
approach [1–3].

Especially elderly patients, whose functional reserves are lim-
ited, are expected to benefit from prehabilitation [4,5]. Frail
patients are at higher risk for severe postoperative complications,
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mortality within 30 days after surgery, postoperative functional
impairment, loss of independence, and lower quality of life [6–10].
So there are gains to be made in this population. Frailty assess-
ment has a crucial role in predicting postoperative complications
and may indicate the group of people that could benefit from
prehabilitation [11]. The current literature shows promising effects
of prehabilitation in the elderly and oncological surgeons believe
that prehabilitation can be beneficial [5,12]. However, good qual-
ity evidence on prehabilitation for these older patients is lim-
ited [5].

The gynecological oncological population consists of a large
part of frail elderly (around 25% of the patients aged 65 years and
older [9]. It would be interesting to investigate if prehabilitation is
effective in improving postoperative recovery in this population,
since no previous research has been done specifically in older
and frail patients undergoing gynecological oncologic surgery,
except from one case report [13,14].

Since no specific prehabilitation program is designed for this
population yet, a suitable program, that is tailored to the elderly
gynecologic oncological patient, should be constructed to be able
to investigate its effectiveness. In order to develop a prehabilita-
tion program endorsing the demands and abilities of the elderly
patients, we decided to investigate the possibilities, barriers, and
wishes of these patients are. It can be challenging to motivate
patients to participate in a prehabilitation program and to adhere
to lifestyle interventions [15]. How people acquire therapy compli-
ance is determined individually, particularly in the elderly, custom-
ization of care is important to endorse their needs [16].

Besides the importance of knowing the opinions and needs of
patients, it is also crucial to know what healthcare professionals,
who will be involved in the program, think about prehabilitation
and if they are willing to support it. Their opinion, expectations,
and mission statement are relevant to design a program that is
feasible for use in clinical practice [17].

This study aims to reveal information that can be used for com-
posing a prehabilitation program that will be tailored to elderly
gynecological oncological patients and their healthcare professionals.
This study will investigate opinions, thoughts, and desires of elderly
gynecological oncological patients and healthcare professionals with
regard to feasibility, the possible content and indications for prehabi-
litation, and what potential barriers might exist for both groups
upon designing a prehabilitation program.

Material and methods

Study design and setting

This qualitative, multicenter study was performed using thematic
analysis on semi-structured interviews of healthcare professionals
and patients. The study was conducted from a biopsychosocial
[18] perspective on health. In all participating hospitals, preopera-
tive and postoperative care is given by a multidisciplinary team,
mostly consisting of at least a gynecologist, an oncologist, a
radiotherapist, and often also an oncology nurse. If necessary, a
dietician, physical therapist, social worker, spiritual counselor, and/
or psychologist were involved as well. Analysis was done from a
limited realist position, combining realist ontology with a con-
structivist epistemology [19]. Inductive thematic analysis was used
since our study aim was primarily exploratory. We also examined
how themes were interconnected using mind mapping. This
made it possible to create an outline for a prehabilita-
tion program.

The study was undertaken in compliance with the Helsinki
Declaration, Good Clinical Practice Guidelines, and the

COnsolidated criteria for REporting Qualitative research (COREQ)
[20] and was approved by the Local Ethics Committee of Gelre
Hospitals, the Netherlands. Written informed consent was
obtained from all participants. All data were analyzed
anonymously.

Participants

Patients
People with (high risk for) a gynecological malignancy were called
patients and were eligible if they were 60 years or older (World
Health Organization’s definition of older age [21]), and if elective
oncological gynecological surgery had been planned or per-
formed (less than a year ago).

At first, eligible patients from the PREsurgery study (a currently
running, multicenter prospective cohort study on preoperative
physical status in gynecological oncological patients) were
recruited for the current study (convenience sampling). To acquire
maximum variability within our data, we aimed to include a het-
erogeneous sample with variation in age, educational level, diag-
nosis, and physical condition. To obtain this, purposive sampling
was used to augment the cohort with extra patients. For purpos-
ive sampling, patients were recruited in Gelre Hospitals, a general
teaching hospital, and the University Medical Center Groningen,
all situated in the Netherlands.

Healthcare professionals
The samples of healthcare professionals consisted of gynecolo-
gists operating oncological patients, residents in gynecology,
physical therapists, dieticians, and oncological nurses.
Gynecologists and residents were recruited from different hospi-
tals in the Netherlands (academic and non-academic). Physical
therapists, dieticians, and oncology nurses were recruited from
Gelre Hospitals. An e-mail was sent to the head of the depart-
ments, to inquire which healthcare professionals were available
for an interview. Some gynecologists were asked personally via
the network of one of the researchers.

Research team

The research team consisted of a multidisciplinary group of six
researchers. One internist-geriatrician, three gynecologists, of
whom one is a gynecological oncologist, one epidemiologist, all
with extensive research experience, and one Ph.D. student. The
Ph.D. student is a medical doctor (MD) since 2018 with experience
in patient contact and research. She followed a course on qualita-
tive research at the Radboud University, Nijmegen, The
Netherlands.

Procedures and data assessment

The interview guide for the semi-structured interviews (shown in
Table 1) was developed by the research team in consultation with
an elderly care physician with extensive experience in qualitative
research. If new themes were found during an interview, these
themes were added to the themes discussed in the follow-
ing interviews.

Eligible participants were recruited by phone (patients) or e-
mail (healthcare professionals) by one of the researchers. After
informed consent was given, semi-structured interviews were per-
formed by the Ph.D. student. The only thing all participants knew
of the researcher was that she was an MD and PhD student with
an interest in gynecology, doing research on perioperative care in
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elderly gynecological patients. The interviewer did not have a
relationship with the patients or healthcare professionals she
interviewed, with the exception of two gynecologists who had
been her supervisors during clinical work in the year preceding
the interviews (2019).

The location of the interviews was determined based on prac-
tical reasons. Interviews were performed face-to-face in the hos-
pital, at patients’ homes, by using videoconferencing or by
telephone. All interviews were in Dutch. Patients were permitted
to have someone accompanying them during the interview. After
a standardized explanation about prehabilitation, the themes of
the interview guide were discussed (Table 1).

All interviews were recorded and transcribed verbatim.
Transcripts were not returned to participants, because we wanted
to obtain their first thoughts, without corrections. Field notes
were made during the whole process of data collection and ana-
lysis [22]. After every interview, a systematic note was made about
the context of the interview and the interviewee. Notes on
thoughts about the data and notes of discussions with different
researchers were taken as well.

Participants’ characteristics were collected. For patients we col-
lected demographic data (age, gender, education level, living situ-
ation), the medical information of the patient (medical history,
kind of malignancy, kind of surgery, if the patient received neoad-
juvant or adjuvant treatment, and in which phase of their treat-
ment they were) and information on health literacy (using the
Dutch version of the “Brief Health Literacy Screening Tool” (BRIEF)
with average scores ranges from 1–5. An average score >2 indi-
cates adequate health literacy [23,24]). For healthcare professio-
nals, we collected data on age, gender, the clinic they work in,
how long they were working in their profession, and if they had
been working in another specialty before because all these factors
could influence their point of view.

Every participant was asked about how they judged their own
health in general and to rate it with a number ranging from zero
to ten (0 indicates worst health thinkable, 10 indicates the best
health possible) [25]. They were also asked to rate (from zero to
ten) how important their health was for them, if they thought
they moved enough and if they thought they ate healthily.

The number of interviews we intended to perform was based
on theoretical and inductive thematic saturation. Saturation was

considered when additional data did not lead to new themes or
ideas in a diverse group of participants [26]. Saturation was
assessed per study group, for example, patients and healthcare
professionals. When saturation was reached in each group
(patients and healthcare professionals, respectively), we performed
two more interviews to confirm this. Saturation was discussed by
two researchers.

Analysis

All statistical analyses (demographic data) were performed using
SPSS, version 25.0 (Chicago, IL). Data analysis of the interviews
was done with template analysis during data collection following
an iterative/open methodology [27,28]. This made it possible to
make amendments to our interview protocol during our study, to
gain clearer understandings of the key concepts. The transcripts
were read and reviewed several times. Data were analyzed using
Atlas.ti software, version 8.

All data were inductively coded by one researcher, who also
performed the interviews and was mostly involved with the data
collection. The code tree was checked by another researcher, and
doubts on coding were discussed. The codes summarize ideas or
concepts that were collected in the interviews. All codes are sum-
marized in a hierarchic system. The first interviews were openly
coded, creating a codebook. After three interviews (with two
gynecologists and one patient), axial coding was used. During the
coding process, codes were checked for adequacy and the code-
book was modified if necessary. The final codebook was discussed
with the coauthors and a hierarchic code tree for facilitators and
barriers for prehabilitation was developed through discussion.

An outline of a prehabilitation program was developed based on
the facilitators and barriers and the other findings of the study. The
other findings were summarized per the main theme (e.g., duration
of prehabilitation, coordination, target group, etc.) by the first author.
She selected the most relevant (based on the frequency of appear-
ance) and outstanding findings by reading and reviewing the quota-
tions belonging to these themes and associated subthemes several
times. The selection was discussed with the coauthors, looking at
relevancy for answering the research questions. Minor, but relevant
details (e.g., time people could spend on exercising, kind of advice
they would prefer considering protein-rich food) were left out of the

Table 1. Interview themes.

Themes Questions

Recovery after surgerya � What, do you think, contributes to your recovery after surgery?
� What is your own part in recovery?

Preoperative perioda � How do/did you experience the period before surgery?
Thoughts on prehabilitation � What are your thoughts and expectations about prehabilitation?

� What do you think is the benefit of prehabilitation?
Motivation for prehabilitation � What would make you adhere to prehabilitation?a

� What would motivate/stop you to refer patients for prehabilitation/to lead the program?b

Feasibility � How do you see the feasibility of prehabilitation?
� What makes prehabilitation feasible?
� What are potential barriers?

Form of the program � How would the program be ideal for you?
� What is the most/least important?
� How much time may the program take?
� What kind of exercises are suitable?
� What kind of nutritional adaptations are suitable?
� What other kind of interventions are needed (for example smoking cessation, psychological support)?
� How do you see your own role in prehabilitation?b

Supportb � What kind of support do you need to refer/treat patients?
� How could you support patients following the program?

Planning � Is it acceptable for you to postpone surgery to facilitate prehabilitation?
� How long can we postpone surgery?

aOnly asked patients; bOnly asked healthcare professionals.
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main text, but can be found in the Supplemental material D (For the
best interactive experience of Supplement D, please save and open
the file with adobe.).

Results

Recruitment, sampling, and saturation

Patients
Figure 1 shows a flowchart of the recruitment, sampling, and satur-
ation of patients. In total 19 patients were asked for an interview
of whom 16 participated. At first, with convenience sampling, we
asked eight patients of the PREsurgery study to participate in this
study. Two of them refused to participate. In the sixth patient inter-
view, no new themes or codes were retrieved anymore. Since these
patients were all diagnosed with endometrial carcinoma and were
all in quite a good physical condition, we started purposive sam-
pling to include patients with other diagnoses, older patients, and
patients with a poorer physical condition as well. The physical con-
dition was estimated based on the clinical appearance of a patient
as seen by the gynecologist and/or researcher.

At first, this resulted in five more patients participating (four with
ovarian cancer and one patient with endometrial cancer). In the inter-
views with these five patients, no new themes or codes were gener-
ated either, but since we still missed older patients with a poorer
physical condition, we continued with purposive sampling: Six more
patients were asked to participate by their gynecologist on the basis
of age (�70years old) and a lower physical condition. One patient
was not mentally competent, the other five participated. In the first
of these five interviews, one new code was generated. In the follow-
ing two interviews, we did not find new themes, so saturation was
reached. We did two more interviews to confirm saturation.

Healthcare professionals
Supplemental material A shows the recruitment strategy of
healthcare professionals. Reasons for not willing to participate
were not given. In total, 20 healthcare professionals were inter-
viewed. Figure 2 shows a flowchart on saturation. In the first 12
interviews, new themes were found in each interview. During the
13th interview with a caregiver (dietician #18) no new themes
were discovered. This interview was followed by three interviews
(with two residents and one gynecologist) with new themes, fol-
lowed by four interviews without new themes (two physical thera-
pists, one oncology nurse, and one gynecologist). After the
interview with this second physical therapist, we considered the
data-saturated, and performed two interviews that confirmed sat-
uration in two other types of healthcare professionals (oncology
nurse and gynecologist).

Participants

In total, we interviewed 36 participants, 16 patients, and 20
healthcare professionals. Interviews took between nine and
48min (median 20min). One interview with a patient was not
recorded due to technical problems. After that particular inter-
view, we directly made notes of this interview and transcribed it
immediately afterward. The participant checked the interview
afterward and approved it.

The median age of the included patients was 70 years (range
62–85 years). Seven patients had ovarian cancer, seven endomet-
rial cancer, one vulvar cancer, and one cervical cancer. Fifteen
patients underwent surgery, one rejected surgery because of her
physical status. Most patients (n¼ 15) lived independently at
home, one patient lived in sheltered housing. Educational level

Figure 1. Flowchart of recruitment, sampling, and saturation of patients.
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ranged from elementary school to university of applied science.
Numeric Rating Scale (NRS) for general health ranged from 6 to
10 (median 8).

The median age of healthcare professionals was 47 years
(range 27–63 years), 17 healthcare professionals were female and
three were men. NRS for general health ranged from 7 to 10
(median 8). Seven gynecologists, three residents in gynecology,
five physical therapists, three dieticians, one oncology nurse, and
one medical secretary/assistant in gynecology were interviewed.
Supplemental material B presents the characteristics of the indi-
vidual participants.

Insights from the interviews

Thoughts on prehabilitation
All the participants, patients as well as health care providers,
reacted positively to the idea of prehabilitation. Some healthcare
professionals saw prehabilitation as an opportunity to talk about
lifestyle in general and to motivate patients to live healthier, also
after surgery. Participants suggested that patients should have an
active role and be responsible for their own health and that pre-
habilitation can help them in feeling better.

Well, I think it is very good. Because, as I said, some people are going
to sit and feel bad for themselves and I think that has a very negative
impact. If you can do something, work on something, that works for

me, and I think for everyone. (Participant #28, patient with ovarian
cancer, 68 years old)

Most participants assumed that it is important to undergo sur-
gery in good physical condition. But some participants suggested
that if you only start to be physically active just before surgery, it
might be too late. Most healthcare professionals, especially gyne-
cologists and residents, mentioned that it was important for them
that a prehabilitation program is evidence-based with a significant
improvement of surgical outcomes.

Facilitators and barriers for prehabilitation
Table 2 presents an overview of factors that patients and health-
care professionals mentioned that could have a positive or nega-
tive effect on prehabilitation. Supplemental material C presents
illustrative quotations per factor.

The most positive influencing factors on prehabilitation that
were mentioned by our participants belonged to two main
themes: the first one was “motivation” and the second “practical
facilitators.”

The motivation theme is divided into two sub-themes:
“Motivational reasons” and “motivational support.” One of the
motivational reasons that were called was “patient sees
the benefit.”

And mainly, I think the most important is, that people see the need for
it. Because if they don’t see that, then they won’t do it. Then they will

Figure 2. Flowchart saturation of healthcare professionals.

5934 V. VAN DER ZANDEN ET AL.



listen obediently to all that information, but at home, nobody watches
them. (Participant #17, Gynecologist, female, 39 years old.)

Besides the need for motivational reasons, participants also
mentioned things that could help patients in getting and keeping
motivated (“motivational support”). This is divided into things that
could be done individually and in support of others. Participants
mentioned the following things that could help patients in get-
ting and keeping motivated without the need for others: setting
goals, seeing good results, and using an activity tracker. Patients
also believed it could motivate them if prehabilitation is tailor-
made for a patient.

Yes, you know, you have to like it. I can tell someone to go for a walk,
but if you don’t like that, then you will not keep it up. You have to do
something you like. When you cannot do something you don’t like, you
won’t keep it up. (Participant #27, patient with ovarian cancer,
62 years old)

Participants referred to professionals and family and friends as
possible motivators. Participants also described motivation by
phone as an option. It was pointed out to be helpful if patients
have a “big stick,” like going somewhere for prehabilitation, having
a physical therapist visiting them, or doing it together with others.

Considering the second main positive theme “practical facili-
tators,” participants thought it probably works best for healthcare
professionals if prehabilitation is part of a routine. According to
healthcare professionals, a motivated team is necessary to start a
successful prehabilitation program.

The two main negatively influencing factors on prehabilitation
were “practical barriers” and “patient related factors.” Some
patient characteristics, like physical condition, living alone, or
being dependent on care can make it harder to fulfill a prehabili-
tation program for patients, participants said. It was mentioned
by the participants, however also rejected by some patients, that
the preoperative period can be stressful for patients. Patients who
did not experience the preoperative period as stressful said for
example that they did not have a lot of appointments and they
had a level-headed attitude. Experiencing a stressful period can
make it harder for patients to follow an extensive program.

There is a lot coming your way already. And if, besides that, you have
to fit in all those other things that you aren’t familiar with. Because in
my experience, when I sit down, then I really have to push myself to
start doing something, because somehow you are a little paralyzed so
to say… (Participant #29, patient with ovarian cancer, aged 63 years)

Practical barriers were divided into “practical barriers for
patients” and “practical barriers in organization.” A possible organ-
izational barrier that was called was “financial objections.” Some
participants stressed that it should be clear how prehabilitation is
being financed. Additionally, there should be enough personnel
and space available, they said. Gynecologists stated they do not
have enough time to have an active role in prehabilitation.
Hence, healthcare professionals said someone else should coord-
inate the program and make sure there is good communication
between healthcare providers, also if patients are referred to
another hospital. Also, healthcare providers stated the importance
of an evidence-based program.

Practical barriers for patients that were called were, for
example, going to the hospital for prehabilitation. Therefore, par-
ticipants said prehabilitation should be easily accessible for
patients and the program should not be too complicated and
demanding (e.g., if patients need to go for several appointments
for more days a week, or if they have to do a lot of different
things). To make it accessible, some thought that prehabilitation
should take place in primary care as much as possible, close to a
patient’s home. Patients and physicians also described that for
most patients the time before surgery is short. Most gynecologists
said they strive to operate on patients within 3–6 weeks after
diagnosis, but sometimes patients are even operated on within 1
week. Healthcare professionals and patients described the short
time period as the main barrier to prehabilitation.

Duration of prehabilitation
Since the short time period was called the main barrier for preha-
bilitation, participants were asked if they thought it would be
desirable to postpone surgery for prehabilitation. Most patients
and healthcare professionals said that postponing surgery would

Table 2. Factors that could have a positive or negative effect on different aspects of prehabilitation.

Positive Negative

Motivation Practical barriers
Motivational reasons Practical barriers for patients
� Patient feels urgency � Short time period between diagnosis and operation
� Patient can contribute to own recovery � Going to hospital for prehabilitation
� Distraction from negative thoughts � Too intensive program

� Referral to another hospital
Motivational support

Individual Practical barriers in organization
� Individual approach
� Seeing good results

� Financial objections

� Setting goals
� Capacity of space / personnel

� Activity tracker / pedometer
� Much asked of gynecologist
� Poor communication between healthcare professionals

Support of others
� Lack of knowledge / motivation by gynecologists

� Supervision and motivation by a professional
� Implementing something new is difficult

� Support of family and friends
� Lack of an evidence based program

� Specialist involved in prehabilitation Patient related factors
� Doing it together with others � Stressful period for patients
� “Big stick” (like going somewhere) � Physical condition of patient

� Lack of knowledge by patients
Practical facilitators � Lack of motivation by patients
� Prehabilitation part of routine � Nature/fixed patterns of patients
� Motivated team � Patient dependent of care

� Limited access to digital resources
� Language barrier
� Confronting for patients

Boldface: only mentioned by patients; Italic: only mentioned by healthcare professionals.
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be stressful for patients. A lot of patients said that they would
prefer to be operated on as soon as possible. Also, one gynecolo-
gist said that postponing surgery was difficult for himself as well:

In oncology, convincing someone to wait, and if after the operation the
cancer stadium appears to be one stadium higher, yes, then you have
to explain that it is not because of postponing surgery. That makes it
difficult. (Participant #12, Gynecologist, male, 57 years old)

One gynecologist and one resident also said that it would be
hard to postpone surgery if a patient has a lot of symptoms. It
was also mentioned that for some tumors, postponement is not
possible. Some gynecologists said that postponing surgery for
some tumors is technically not a big problem, and if you can
motivate people with evidence, it could be possible. Most
patients also agreed that if they got good information, it could be
possible to postpone surgery.

I think you should have a good reason then. If you say: “if you
postpone it for three weeks, then you can work on your energy, or
whatever.” If you have a clear picture, then I think I would accept it.
But it has to be clear why. Not without a reason. But if they can explain
that it is better for you, for your recovery, than I think I would accept it.
(Participant #6, patient with endometrial cancer, 64 years old)

One patient, one resident, and the oncology nurse thought that
it might be better not to tell the patient about the postponement,
but just tell them about the operation date and prehabilitation pro-
gram as if it is standard care. That might be less stressful for patients.
On the other hand, the oncology nurse also mentioned that the
patient should take that kind of decision for herself.

Future prehabilitation program
Figure 3 shows an outline of a prehabilitation program according
to our participants. Supplemental material D shows an interactive
version of Figure 3 providing extra information on ideas per dis-
cipline within a prehabilitation program.

By formulating positively and negatively influencing factors,
participants already said a lot about a future prehabilitation pro-
gram. Besides the already mentioned factors, participants also
mentioned the following things.

Target group. Defining the right target group for prehabilitation
seems important. Some physical therapists said that they thought
prehabilitation should be only given for patients who need it, the
frailest group. That would be the most effective. Some patients said
that they would not participate, because they were already in a
good enough condition. A gynecologist said that everyone should at
least have the opportunity to participate, because one cannot see
directly if a patient needs specialized/supervised prehabilitation.

Next to functional limitations, the kind of treatment can also
define the target group. Some gynecologists said that patients
who receive neoadjuvant chemotherapy are a good target group,
because they have more time preoperatively, and are in a poor
condition more often. One gynecologist thought that patients
who undergo minimally invasive surgery would benefit less from
prehabilitation because they often recover quickly.

Tailor-made program and screening. Many participants stressed
the importance of a tailor-made program. Each patient may have
different impairments and needs. One patient might need psycho-
logical support, while the other needs physical exercises with a
physical therapist the most, and yet another one is supported by
some verbal and/or written advice only, according to our partici-
pants. Screening can help to reveal the needs of an individual
patient, according to our participants.

Advice and information. According to our participants, advice and
information (combined with motivation and support by an oncol-
ogy nurse) will be sufficient to be able to prehabilitate for some.
Face-to-face information is preferred.

Figure 3. Outline of the process of a prehabilitation program according to our participants. An interactive version of this figure with extra information on ideas per
discipline within a prehabilitation program is available, see Supplemental material D (For the best interactive experience of Supplement D, please save and open the
file with adobe.).
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I got a lot of information material, but I didn’t do a lot with that. You’re
not reading it, orally is… I like it more face-to-face, because then you
remember things you want to talk about, you are reminded of things
by others. (Participant #29, patient with ovarian cancer, 62 years old)

Patients and healthcare professionals stressed that it is import-
ant for patients to have clear information. Receiving contradictory
information from different professionals and changing plans are
perceived to be confusing for patients.

Coordination. Who should perform screening and coordinate the
program? One gynecologist said the following about
coordination:

I think you should have one captain on the ship. If a lot of physicians
are involved with a patient, nobody is responsible and everyone has
his/her own part. Helicopter view, (… ) One person should coordinate
it. (… ) Some sort of coach, who can accompany someone and the
input from the different disciplines can come there. That could be done
by an oncology nurse or physician assistant, something like that.
(Participant #11, gynecologist, female, 48 years old)

One gynecologist said that they could do coordination them-
selves because the population of oncology patients is small
enough. Also, one patient preferred to receive advice from her
gynecologist instead of someone else. Some gynecologists
thought that professionals from primary care, like a General
Practitioner, should coordinate the program. But most participants
thought an oncology nurse, a general nurse, or a medical secre-
tary/assistant should do coordination. The gynecologist should
only refer and inform patients about the importance of the pro-
gram. Some came up with the idea of the oncology nurse them-
selves, and some were asked directly what they thought about
that and responded in a positive way. A dietician and resident
said the following on coordination:

And sometimes I think, there actually needs to be someone to make it
organized. Because what you need to avoid is that a patient gets a
diagnosis, and gets called by everybody and there’s not some kind of
overview. So, that there’s somebody who’s kind of in charge maybe. …
Maybe a nurse or something … a sort of umbrella person. But also a
point of contact, so that if they don’t understand something, they have
somewhere to turn to. (Participant #15, dietician, female, 28 years old)

I think, of course as a physician you do have some sort of signaling
role, but I ultimately think that doesn’t necessarily have to be our job.
Look, most oncology patients, of course, have an assigned nurse, who’s
all over them, where she also provides low-threshold contact between
the doctor and patient. And I think that’s someone who can take stock
of that very well. …Kind of a nurse specialist…and that he or she just
coordinates it, because I don’t think that really fits in with our tasks, in
terms of time as well. (Participant #16, resident, female, 32 years old)

Many participants said that a nurse or oncology nurse could
give lifestyle advice to patients and also screen for the need for
extra care, like physical therapy, nutritional support, or psycho-
logical help, and refer the patient if that is indicated. A gynecolo-
gist said the following about this:

I think that the oncology nurse could really have the pivotal role. She’s
much more into patient education and often calls these people again,
and then she can ask them if they’re doing well. So I think that plays a
role. … I think our role is limited. Because we actually see people
quite briefly. You see people once and then you have a suspicion of,
then you see them again one more time and then you say of it’s
cancer. And then you either schedule the surgery here or you refer
them. Uhm, so I really do see the role for the oncology nurse. … I
think that if you leave it to the oncology nurses, I do know that as a
very enthusiastic, good group, they can do something with that.
(Participant #20, gynecologist, female, 54 years old)

An oncology nurse herself also said that oncology nurses could
coordinate the program and play an important role in

prehabilitation. Participants who are going to screen/coordinate
the program desired clear guidelines or screening instruments.

Patients thought it could be helpful to have contact with a
nurse to talk about prehabilitation, to support them along the
way, and to help them to keep motivated. Patients who already
had contact with an oncology nurse appreciated the positive low-
key contact they experienced with them. One patient said
for example:

It was nice to talk to the nurse, because you feel supported by
someone that is also directing you in what is the best to do. … If
you’ve had the first contact, you will call sooner to ask something. You
will not call the gynecologist, there is something in between. You don’t
want to bother him, and that aren’t questions he has to answer.
(Participant #4, patient with endometrial cancer, 68 years old)

Discussion

This study aimed to reveal information that can be used for
composing a prehabilitation program that will be tailored to eld-
erly gynecological oncological patients and their healthcare pro-
fessionals. The interviewed healthcare professionals stressed the
importance of an evidence-based program before general imple-
mentation is possible. Although promising positive results of pre-
habilitation have been shown [1,2,5], good quality evidence for
prehabilitation in the elderly gynecological oncological population
is still lacking [13]. Our findings can be used for further research
on the effectiveness of prehabilitation.

Patients and healthcare professionals were positive about the
concept of prehabilitation. The main themes revealed from the
interviews which have to be kept in mind when designing a pre-
habilitation program were “Motivation,” “Practical issues and facili-
tators.” and “Patient-related factors.” Interestingly, patients and
healthcare professionals were of one mind about most themes.
With the data from our study, we were able to construct an out-
line of a prehabilitation program (Figure 3).

First of all, motivation and the patient seeing the benefit of
prehabilitation were mentioned to be important. Healthcare pro-
fessionals can play a role in motivating patients, as suggested by
our participants. In a recent qualitative study by Polen-De et al.,
most women with advanced ovarian cancer (mean age 64 years
old) did not exercise, but demonstrated high motivation and will-
ingness to exercise during chemotherapy, particularly if it would
have been recommended by their healthcare professionals and if
they believe there will be a benefit on their treatment options or
cancer cure [29]. In line with our study, women in the study of
Polen-De et al. also stated that the ability to contribute to their
own health and distraction from negative thoughts was encourag-
ing them [29].

Furthermore, it seems essential to have a tailor-made program
for each patient, because for every patient issues to work on
might vary (i.e., physically, nutritionally, psychologically, and/or
smoking cessation). Patients stated that it was important for them
to have a patient-centered program and that they can do what
suits their individual situation. This was also found in another
qualitative study on prehabilitation among abdominal cancer
patients [30] and corresponds to the concept of a biopsychosocial
health care model in which psychological, social, and medical
issues interact [18].

Participants stated that for some patients, who are already in
quite a good condition, general advice might be enough to make
them aware of the importance of preoperative preparation and
keeping active. This statement is supported by a qualitative study
among patients who were scheduled for major abdominal surgery
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(including for ovarian cancer). In that study, all patients received a
leaflet with preoperative recommendations about preparation for
surgery (among others about exercising, nutrition, relaxation,
intoxications) [30]. Patients actually did put an extra effort into
preparing themselves, as they became aware of the small actions
they could do that could be beneficial. They were able to increase
their weekly exercise significantly [31]. However, not feeling well
or being in bad physical and/or psychological shape was a limita-
tion for following the advice, which was also mentioned as a
potential barrier in our study and by Polen-De et al. [29,30]. It is
expected that for more frail patients, who are often also seden-
tary, general advice will not be enough to prehabilitate, whereas
they probably belong to the group who will benefit the most
from prehabilitation [32–34]. Patients in bad physical shape could
be referred to a physical therapist to do exercises under the
supervision and/or to a dietician to receive specific advice.
Patients with psychological problems could be referred to a
psychologist. In order to be able to know which patients should
be referred, screening was mentioned to be necessary. Our partic-
ipants did not specifically mention screening with a comprehen-
sive geriatric assessment (CGA). However, CGA can be of great
value for identifying specific modifiable risk factors in frail
patients, possibly as part of prehabilitation, as recommended by
the International Society of Geriatric Oncology (SIOG) [35].
Although participants were not specifically asked questions on
geriatric involvement/CGA, it was clear to the participants that
the study was about elderly patients. Therefore, there seems to
be a gap in the existing knowledge on geriatric care by our
participants.

We found that there seems to be an opportunity for screening
and coordination of multidisciplinary prehabilitation by oncology
nurses. A recent review article described the important role an
oncology nurse could play in prehabilitation since nurses in par-
ticular are often the most consistent caregiver the patient sees
throughout the whole treatment process [36]. Patients and health
care professionals were positive about coordination by a nurse
and thought it could be beneficial if every patient has at least
one contact with a nurse. Nurses could give general information
on prehabilitation, as was given in the study of Beck et al. [30],
screen patients for impairments, malnutrition, and depression or
anxiety, coordinate referrals and keep contact with the team of
healthcare professionals, evaluate the overall effect and keep con-
tact with patients for support and motivation. The involvement of
the gynecologist was said to be important, to inform and motiv-
ate patients. The importance of empowerment by a physician as a
facilitator for prehabilitation was also mentioned in other qualita-
tive studies in abdominal cancer patients [29,37,38]. But the major
role suggested by our participants is for the oncology nurses
and paramedics.

Since the preoperative period can be stressful for patients,
which can make it harder to follow an extensive program, it
seems desirable to organize prehabilitation close to a patient’s
home and make the program easily accessible. The importance of
easy access and the preference for a home-based or close-to-
home program was also found in other qualitative studies with
cancer patients and healthcare professionals [29,30,37,39]. They
also stated the importance of a tailor-made approach [30,37,39].

For most patients time before surgery is short, and postponing
surgery was often said not to be desirable. So prehabilitation has
to take place in a short period of time. A recent Canadian RCT in
frail patients undergoing colorectal cancer surgery found that a 4-
week prehabilitation program had no effect on postoperative out-
comes. They also suggested that this time period was too short

to find relevant results [40]. Patients and healthcare professionals
said that if postponement of surgery does not have an influence
on the prognosis, postponement could be possible. There are few
studies evaluating the maximum waiting time for surgery. For
endometrial carcinoma, the safe maximum waiting time seems to
be six weeks, especially for low stage tumors [41]. For low stage
cervical cancer, a waiting time longer than eight weeks was asso-
ciated with poorer long-term survival after 5 years [42]. However,
these waiting times were not used for prehabilitation, which
could possibly diminish the negative effects of long waiting. It is
also not known if it is medically possible to postpone surgery for
other gynecological cancer types. It could be interesting to inves-
tigate this, to find out if a longer prehabilitation period can be
achieved and what minimal period is needed to achieve the effect
of prehabilitation.

Strengths and limitations

Strengths: Firstly, this is the first study that qualitatively examined
views of older people with a (high risk for) a gynecological malig-
nancy and healthcare professionals on a possible prehabilitation
program in gynecological oncological patients. It can be a starting
point for further research on prehabilitation in this population
since the evidence is lacking. Secondly, credibility[43] was ensured
by data triangulation, investigator triangulation, and prolonged
engagement. We interviewed a wide range of people, from
patients aged 62–85 years old to different types of healthcare pro-
fessionals (both from general hospitals as well as university hospi-
tals), revealing a comprehensive overview of thoughts on the
subject from different angles. This makes our results generalizable
to other Dutch healthcare settings and probably also to health-
care settings in other Western countries. We believe that most
concepts we discuss are not context-dependent (for Western
countries), however, some aspects could be different, such as
waiting times. Several researchers were involved in the organiza-
tional aspects of the study and the process of analysis, and data
analysis was done by two different researchers, attempting to
increase objectivity. Our background in the field of gynecologic
oncology enabled us to build trust with the participants and to
obtain rich data. Third, confirmability[43] was ensured by making
field notes, including an audit trail of all research steps taken
from the start of a research project to the development and
reporting of the findings. Fourth, to make sure the reader can
make a good transferability judgment[43] for his/her specific situ-
ation, we give a thick description of our study, including several
quotes, and we describe our research process carefully, transpar-
ently, and systematically using the COREQ[20] standards. This
adds to the validity and reliability of our study.

Limitations: The interviewer was inexperienced in performing
qualitative research. However, as a medical doctor, she is experi-
enced in patient contact, and along the way, she obtained more
experience, which may have improved the quality of the inter-
views. Second, we did not analyze the differences between rela-
tively older and younger patients, while older patients may have
different needs than younger ones. However, the only new theme
that was found in the older patients was the extra importance of
psychological support, while younger participants did not specific-
ally mention that. Nevertheless, this finding is in line with the
need for a patient-centered approach, which was called by
younger patients as well. Therefore, we do not think that this
would alter our main findings and conclusion. Lastly, we chose
not to interview geriatricians, because they are not involved in
the care for these patients. We wanted to obtain the ideas and
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opinions of the healthcare providers that are working with this
target group the most. However, geriatricians might have given
us extra insights. We think that a comprehensive geriatric assess-
ment could be part of prehabilitation for frail patients and could
help in shared decision-making around surgery.

Further research

Based on previous research [1,2,13], it is necessary to develop an
evidence-based prehabilitation program targeted on the elderly
gynecologic oncological patients, since current evidence on pre-
habilitation is lacking in this population. As recommended by
Daniels et al., future studies should use methodologies designed
for evaluating complex interventions, since prehabilitation pro-
grams are complex multi-component interventions [5]. Complex
interventions are defined as interventions that comprise multiple
interacting components, are influenced by behaviors required by
those delivering or receiving the intervention, have a number of
groups or organizational levels targeted by the intervention, and
require a degree of flexibility or tailoring of the intervention [44].
We made the first step in the process from development through
implementation of a complex intervention with this qualitative
study. A second step could be a pilot and feasibility study of our
proposed prehabilitation program in frail patients. If positive
results (e.g., adequate feasibility) are found, the next step can be
a randomized controlled trial.

The greatest barrier for effective prehabilitation seems to be the
short time period prior to surgery. Further research should also
clarify whether improved physical condition and improved postop-
erative outcomes can be achieved in this time period for prehabili-
tation or whether it would be better to postpone surgery.

Conclusion

In this study, we argued that prehabilitation, aimed to optimize post-
operative outcomes, should be patient-tailored. Screening and coord-
ination of a prehabilitation program by a nurse can ensure patient-
centeredness. The main important facilitator for prehabilitation
seemed to be “motivation.” Practical issues, such as a short time
period and a too demanding program, may be barriers. Our findings
can be used to further investigate the effectiveness of a tailored pre-
habilitation program for elderly gynecological oncological patients.
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