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Abstract
Purpose Portals are increasingly used to improve patient em-
powerment, but are still uncommon in oncology. In this study,
we explored cancer survivors’ and health professionals’ ex-
pectations of possible features of an interactive portal.
Methods We conducted three focus groups with breast cancer
survivors (n=21), two with lung cancer survivors (n=14), and
four with health professionals (n=31). Drafts of possible fea-
tures of an interactive portal were presented as static
screenshots: survivorship care plan (SCP), access to electronic
medical record (EMR), appointments, e-consultation, online
patient community, patient reported outcomes (PROs) plus
feedback, telemonitoring service, online rehabilitation pro-
gram, and online psychosocial self-management program.
This presentation was followed by an open discussion. Focus
groups were audiotaped, transcribed verbatim, and data were
analyzed using content analysis.
Results Important themes included fulfillment of information
needs, communication, motivation, quality of feedback, and
supervision. Cancer survivors were primarily interested in fea-
tures that could fulfill their information needs: SCP, access to
their EMR, and an overview of appointments. Health

professionals considered PROs and telemonitoring as most
useful features, as these provide relevant information about
survivors’ health status. We recommend to minimally include
these features in an interactive portal for cancer survivors.
Conclusions This is the first study that evaluated the expecta-
tions of cancer survivors and health professionals concerning
an interactive portal. Both groups were positive about the
introduction of such a portal, although their preferences for
the various features differed. These findings reflect their
unique perspective and emphasize the importance of involv-
ing multiple stakeholders in the actual design process.
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Introduction

Improvements in cancer screening and treatment in combina-
tion with an ageing population lead to a rapid increase of the
number of people that is diagnosed with cancer or that has
been successfully treated for cancer (cancer survivors) [1].
Approximately 60 % of them survive at least 5 years after
diagnosis, and they often experience a range of symptoms
and functional limitations that affect their daily lives and their
well-being [1, 2]. The majority of cancer survivors have
strong information needs related to diagnosis, treatments,
side-effects, and lifestyle factors [3, 4].

To cope with these challenges, it seems imperative to pro-
vide cancer survivors with the knowledge, skills, and motiva-
tion to positively influence their health status, which is com-
monly referred to as patient empowerment [5]. The Internet
has shown to be effective in this regard [6], because it can
easily provide personal information and health interventions.
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In the health-care setting, this is often done through secured
portals, online applications with a personal login, often direct-
ly connected to the hospital’s electronic medical record.

To date, very little is known about the appropriate specifi-
cations of such a portal in the oncology setting. To obtain this
information, we conducted a systematic literature review re-
garding portals for patients with a chronic disease. We identi-
fied seven features that were commonly used and evaluated
their relevance for cancer survivorship care following the rec-
ommendations of the Institute of Medicine [2]. These seven
features included education, self-monitoring, feedback/
tailored information, self-management training, a personal ex-
ercise program, and communication with either health profes-
sionals or patients [7].

However, with our review, we found only limited informa-
tion on user experiences and preferences, and the available
information was not specific to oncology practice. It is thus
unknown what cancer survivors and their health professionals
expect from an interactive portal. The involvement of end
users in the developmental process of a technology increases
the likelihood that the technology actually will be used [8].
Therefore, the aim of this study was to explore the expecta-
tions of an interactive portal among cancer survivors and
health professionals by means of focus groups.

Materials and methods

Participants

We conducted separate focus groups with breast and lung
cancer survivors and health professionals to obtain their
unique viewpoints. All participants were recruited from the
Antoni van Leeuwenhoek hospital, which is part of the Neth-
erlands Cancer Institute, a comprehensive cancer center in
Amsterdam, The Netherlands.

Breast and lung cancer survivors were chosen because of
the relatively high incidence of these tumors [9] and their
distinct physical components (e.g., disease characteristics, im-
pairments) and rehabilitation options. We purposively sam-
pled survivors to ensure a range in sociodemographic and
clinical characteristics such as age and treatment stage [10].
Eligibility criteria included (1) being adult, (2) undergoing
curative treatment or within 5 years of treatment completion
(without metastases), (3) being able to understand and speak
Dutch, and (4) having at least minimal experience with com-
puters and Internet (i.e., having a computer at home with In-
ternet connection and being able to use it). For practical rea-
sons, potentially eligible survivors were either approached by
a nurse practitioner (breast) or with an informational letter
(lung), both followed by a phone call. Those willing to partic-
ipate were scheduled for a focus group session and received a
confirmation letter.

All health professionals involved in the care for breast or
lung cancer survivors were approached by an e-mail in which
we explained the purpose of the study. Those who were inter-
ested were scheduled for a focus group session. The institu-
tional review board designated this study as health-care qual-
ity improvement, exempting it from formal review and in-
formed consent procedures.

Focus group procedures

The focus groups took place in our institute and were facili-
tated by two of the researchers (WK and WG). Participants
verbally consented to audiotaping of the session and complet-
ed a short questionnaire about their sociodemographics (in-
cluding Internet use and experience). Subsequently, the topic
of the focus group was introduced, and, to facilitate an open
discussion, it was emphasized that participants were free to
express their opinions and that both positive and negative
responses were respected.

In order to help cancer survivors to become familiar with
the opportunities of an interactive portal, we demonstrated
drafts of nine possible features of such a portal using
screenshots with pictures showing examples of graphs, con-
tent, and exercises (see Table 1). These screenshots were de-
veloped by the researchers in collaboration with the IT

Table 1 Possible features of an interactive portal

Feature Description

Survivorship care plan (SCP) Tailored information about diagnosis,
treatment, follow-up, and health
promotion

Access to the electronic
medical record (EMR)

Insight into personal medical
information (e.g., on diagnostic tests,
treatments, and correspondence)

Appointments Overview of past and future
appointments, the possibility tomake
and/or change appointments

E-consultation Secured e-mail communication with
health professionals

Online patient community Discussion forum that facilitates
communication with fellow survivors

Patient-reported outcomes
(PROs) and related
feedback

Self-reported data on health status,
followed by an overview of results
and additional information

Telemonitoring of physical
parameters

Body worn sensors that measure and
upload data on, e.g., blood pressure
or heart rate that can be accessed by
survivors and health professionals

Online rehabilitation program Information, homework assignments and
self-reports to improve physical func-
tioning and physical activity

Online psychosocial self-
management program

Psycho education, homework and self-
reports to decrease distress (e.g.,
symptoms of anxiety or depression)
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department of our institute. Those features were based on the
ones we identified in our literature review [7], and they were
presented one-by-one. Subsequently, we had an open discus-
sion to obtain all possible viewpoints regarding each particular
feature.

For health professionals, the focus groups also included a
demonstration, covering similar features as were presented to
patients. In addition to an open discussion about possible pros
and cons of the proposed features for both survivors and
health professionals, we also posed specific questions on the
possible impact of the interactive portal on their job perfor-
mance (e.g., “How could the interactive portal, as presented,
make you more efficient at work?”).

Analyses

We generated verbatim transcriptions of the audiotaped ses-
sions and two researchers (WK and RL) read all the transcrip-
tions to familiarize themselves with the data. We used an in-
ductive content analysis that results in themes emerging from
the data [11]. WK and RL independently selected all mean-
ingful text fragments of two randomly selected manuscripts.
All text fragments were discussed, and after resolving discrep-
ancies, RL selected the text fragments of the remaining tran-
scripts and discussed them with WK. Subsequently, WK and
RL assigned codes to the text fragments, reflecting the words
of the participants in a more abstract way. Finally, the number
of codes was reduced by combining similar codes into more
comprehensive themes [11] by RL. For example, codes like
“exchange of information” and “sharing experiences” were
combined into the theme “communication.” All themes were
discussed with WK, and in case of persisting disagreement,
the judgment of a third researcher (WG) was decisive.

Finally, the expectations (themes) per feature resulted in a
recommendation to include (clear majority of positive expec-
tations) or exclude (clear majority of negative expectations)
each feature in an interactive portal for cancer survivors and
under what conditions. In case of competing expectations (i.e.,
no clear majority pro or con), we looked for easy/practical
solutions to overcome the negative expectations so that those
features could be included as well.

Results

Participants

We conducted three focus groups with breast cancer (n=21)
and two with a total of 14 lung cancer survivors. Their mean
age was 52.9 years (range 27–76) and 61.6 years (range 52–
79), respectively. Further characteristics are shown in Table 2.

In the four focus groups with health professionals (n=31),
individuals from medical (n=7; e.g., radiotherapists, nurse
practitioners), paramedical (n=10; physical therapists, dieti-
cians, etc.), and psychosocial professions (n=14; e.g., social
workers, psychiatrist) were represented. Their mean age was
45.5 years (range 24–62) and 81 % were female. They had
been working in the institute for 13 years on average (range
<1–30). Computer and Internet skills were self-rated as being
quite good (mean=5.1 on a seven-point scale).

Focus group results

Results are presented per feature. Expectations of breast and
lung cancer survivors were generally comparable, unless ex-
plicitly stated differently. The themes that emerged are
highlighted in italics. In addition to these themes, several re-
quirements and concerns that were identified are reported.
Finally, we present recommendations for an interactive portal
for cancer survivorship.

Survivorship care plan

Two themes related to the survivorship care plan (SCP)
emerged: fulfillment of information needs and the opportunity
to re-read information. The majority of cancer survivors
expressed a need for information about side effects that could
occur on the long-term, about what to expect in the future and

Table 2 Characteristics of cancer survivors

Breast cancer
(n=21)

Lung cancer
(n=14)

Characteristic n (%) n (%)

Gender

Male 0 (0) 7 (50)

Female 21 (100) 7 (50)

Treatment stage

<1 year after treatment 9 (43) 14 (100)

>1–5 years after treatment 12 (57) 0 (0)

Education

Low (primary school) 0 (0) 2 (14)

Middle (high school/vocational
education)

14 (67) 5 (36)

High (college/university) 7 (33) 7 (50)

Marital status

Single 6 (29) 2 (14)

Married/cohabiting 15 (71) 12 (86)

Mean (range) Mean (range)

Computer skillsa 5.4 (1–7) 4.6 (2–7)b

Internet skillsa 5.4 (1–7) 4.5 (2–7)b

a Assessed on a seven-point scale ranging from very bad (1) to very good
(7)
b Based on n=13 (one participant did not have a computer/Internet)
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advice for a healthy lifestyle. They also appreciated the over-
view of diagnosis and treatment information; it seems useful
to re-read this information.

“I would like to know what I can expect. And why I am
feeling certain things and if they could be caused by the
treatment. You cannot call the hospital for everything.
So it is handy to have this information there [on the
portal].”

Several health professionals indicated that the SCP could
be useful to provide information that cancer survivors need,
for example about the period after treatment completion:

“I think it can really help people if there is a kind of path,
well, especially if they have completed treatment, we
often hear from people ‘what to do now?’ and that they
need some grip.” (nurse practitioner)

Access to the EMR

The opportunity to re-read information also applied to having
access to their personal EMR. Most cancer survivors especial-
ly appreciated the possibility to access the results of medical
examinations online:

“And sometimes, when you have been to your doctor,
you are thinking ‘what exactly did he say?’. Then it
would be convenient to have a look.”

Another theme that emerged was communication; some
survivors indicated that the accessibility of information from
the EMR could help to improve communication with either
their family or their health professionals:

“Now, I sometimes don’t know how to say things [to my
family], as a results of which I cannot explain disease-
related issues properly. This [access to the EMR at
home] would be perfect, a good aid.”

The last theme was anxiety. Both cancer survivors and
health professionals anticipated that access to the EMR could
evoke many questions due to a lack of understanding. Survi-
vors indicated that an explanation of medical jargon was re-
quired and all participants agreed that the medical information
should only be accessible after a consultation with a health
professional. Some were worried about security and privacy
issues.

“Yes, an explanation would be convenient. Yes, because
who would understand all these numbers? I mean, not
everyone is familiar with hemoglobin levels and what
they mean.”

Appointments

Two themes emerged concerning appointments: fulfillment of
information needs and ease of use. Cancer survivors
expressed the need for an overview of past and future appoint-
ments for example for this practical reason:

“It would be practical to see the history of all my ap-
pointments. I have been needing this information for my
insurance company several times as well.”

Some suggested to receive a short report of each appoint-
ment, although the majority recommended that this would fit
better in the EMR and some indicated that they were not in
need of such a report. Ease of use was expected from the
possibility to make and change appointments online. Health
professionals indicated that this feature was not relevant to
them.

E-consultation

Communication and quality of feedback were the emerging
themes. Many cancer survivors expected that communication
would improve, because when sending an e-mail, you have
time to formulate your questions and you can ask questions
that you forgot about during a consultation:

“During appointments with my doctor, I always feel
stressed. E-consultation would provide me with a way
of asking questions that I did not think of during the
visit.”

However, some of them thought that a phone call would be
more efficient. Similarly, health professionals anticipated that
it would be time-consuming to answer e-mails. Both survivors
and health professionals worried about the quality of feedback
of the answers that could be provided or obtained via e-mail,
as this would be sensitive to misinterpretation.

“If you do not see people, their facial expression or [hear]
the tone of asking something, then it can be very difficult
to provide a correct answer.” (physical therapist)

Requirements included a limited response time (survivors)
and a central e-mail box per profession in order to structure the
responses (health professionals).

Online patient community

Again, communication and quality of feedbackwere important
themes. Survivors assumed that an online patient community
could be used to share experiences with others, although they
were interested in exchanging practical information (e.g.,
about how to obtain wigs), rather than in sharing emotions.
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Survivors and health professionals doubted the quality of
feedback that could be provided via a forum. As a result, all
participants indicated that it would be important to have a
moderator who could check, and, if necessary, adjust
messages.

“All types of messages are placed in such a community.
I think that you, that you [as a hospital] cannot take the
responsibility for the ideas that patients exchange.” (so-
cial worker)

Also, they pointed out that several cancer associations al-
ready have such a community, which would make a hospital-
based one redundant.

PROs and related feedback

Relevant themes were knowledge about health status,
communication, and motivation of health professionals. The
information that could be retrieved from patient reported out-
comes (PROs) would increase survivors’ and professionals’
knowledge about the health status of survivors. It was expect-
ed that communication would improve through feedback from
the PROs, because consultations could be better prepared:

“By doing this [completing a PRO], you can better in-
form your doctor about how you are exactly doing, and
it prevents skipping important health aspects during a
consultation.” (cancer survivor)

On the other hand, various survivors doubted the motiva-
tion of health professionals to have a look at their PROs, due
to the extra time that may be needed. This was supported by
health professionals; they doubted about who would be re-
sponsible for checking and discussing PROs.

Telemonitoring of physical parameters

Survivors indicated that using telemonitoring would increase
the knowledge about their health status. Health professionals
agreed on this and expected that telemonitoring could be es-
pecially useful for specific rehabilitation goals:

“I can really imagine, for return to work for example it is
about ergonomics and physical capacity and so on. And
what would be more efficient than monitoring someone
at work, seeing how someone arranges his schedule, and
being able to give feedback, like: ‘you’ve been working
on the computer for 3 hours now, you’d better do some
exercises’.” (physical therapist)

However, breast cancer survivors indicated that you should
be wellmotivated to use telemonitoring, which was illustrated

by their argument that they would only use it if it is medically
imperative:

“I would really limit this to what you were saying, lung
function, that is really important to monitor. But I would
not make it too technical, and I do not want to see online
that I should go for a walk or something.”

Online rehabilitation program

The opportunity to fulfill information needs about rehabilita-
tion by obtaining (survivors) or providing (professionals) ac-
cessible information was appreciated. This information could
include movies of exercises and personal advice. Survivors
and health professionals both believed that online rehabilita-
tion requires a strong motivation of survivors to read the in-
formation and to exercise at home. Survivors thought that
supervision is important to ensure that exercises are performed
correctly:

“If you only have those pictures [as instruction for ex-
ercise], I think…sometimes it is not clear what you have
to do exactly, and if you really do the wrong exercise
then the pain only increases.”

Online psychosocial self-management program

All participants thought that face-to-face supervisionwould be
necessary to solve mental problems. Like a lung cancer survi-
vor stated:

“But well, in case of anxiety or depression, which are men-
tal problems, you know. Sometimes you express a problem
but the actual problem is different and only a professional
can determine what exactly is wrong with you.”

However, participants also acknowledged that such a pro-
gram could be used for less severe problems, possibly as sup-
plement to usual care. Furthermore, health professionals could
provide relevant information to fulfill an information need of
survivors (e.g., assignments to learn to cope with emotions).

Table 3 shows a summary of the expectations (themes) per
feature, a recommendation whether to include each feature in
an interactive portal for cancer survivors or not and under
what conditions.

Discussion

In this qualitative study, we investigated breast and lung can-
cer survivors’ and health professionals’ expectations of an
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interactive portal to empower cancer survivors. The focus
groups have resulted in useful feedback regarding different
possible features. Important themes that emerged were the
fulfillment of information needs, the opportunity to re-read
information, anxiety, quality of feedback, communication,
motivation, and supervision. Based on participants’ feedback,
we recommend that an interactive portal for cancer survivors
at least includes a SCP, access to the EMR, appointments,
PROs and related feedback, and telemonitoring (all under cer-
tain conditions).

Survivors were most positive about features that could pro-
vide them with personally relevant information, including a
SCP, access to their EMR, and appointments. Health profes-
sionals considered PROs and telemonitoring as most useful
from their perspective, possibly enabling them to improve
medical decision-making. Their preferences for different fea-
tures may reflect differences in the perceived value of an in-
teractive portal. Survivors anticipate using an interactive por-
tal to improve (knowledge about) their health status. In con-
trast, health professionals anticipate using the portal to im-
prove the provision of care by having access to PRO and
telemonitoring information about their patients’ symptoms
and (self-reported) functional status. Survivors’ expectations
regarding telemonitoring of physical parameters differed,
which could be related to differences in sociodemographic
characteristics, disease characteristics, and different treat-
ments with associated (side) effects [12]. Lung cancer

survivors may perceive the possible benefits of monitoring
vital data after lung resection, in contrast to breast cancer
survivors, who (in general) receive less extensive surgery
and have an overall better health status.

The concern that survivors expressed about the limited
quality of feedback that they would receive via e-
consultations is comparable to a study on patients’ experi-
ences with web-based communication with their health pro-
fessionals. Patients prefer e-consultation for specific purposes
(e.g., prescription renewals, basic medical content) and face-
to-face communication for others (e.g., information about
treatment, questions about side-effects) [13]. We did not an-
ticipate survivors’ negative view of a hospital-based online
patient community, as the literature on online cancer support
groups suggests that individuals who participate in such
groups tend to cope more effectively with their disease [14],
have less depressive feelings, and improved social contacts
[15]. Possibly our participants are not aware of the potential
benefits of using these communities, and they also referred to
already existing patient communities that could be used.

Most cancer survivors and health professionals indicated
that they would require face-to-face supervision for rehabilita-
tion and psychosocial support. Studies in the fields of chronic
pain and rheumatology also found that participants anticipate
on the value of face-to-face supervision of a health professional
[16, 17]. Furthermore, it is known that several contacts with a
therapist result in less dropout and better adherence to treatment

Table 3 Overview of expectations (themes) and resulting recommendations

Feature Cancer survivorsa Health professionalsa Recommendation

Survivorship care plan Fulfillment of information needs (+)
Opportunity to re-read information (+)

Provision of relevant information (+) Include

Access to EMR Opportunity to re-read information (+)
Communication (+)
Anxiety (−)

Anxiety (−) Include, as long as anxiety is minimized
(for example by including a medical
dictionary and by first discussing results
in a consultation)

Appointments Fulfillment of information needs (+)
Ease of use (+)

Not applicable Include

E-consultation Communication (+/−)
Quality of feedback (−)

Communication (−)
Quality of feedback (−)

Exclude

Online patient community Communication (+/−)
Quality of feedback (−)

Quality of feedback (−) Exclude, and add a link to existing
communities instead

PROs + feedback Knowledge of health status (+)
Communication (+)
Motivation of health professional (−)

Knowledge of health status (+)
Communication (+)
Motivation of health professional (−)

Include, as long as health professionals are
being stimulated to discuss the results

Telemonitoring Knowledge of health status (+) Knowledge of health status (+) Include, especially for lung cancer survivors
Motivation of survivor (+/−)

Online rehabilitation
program

Fulfillment of information needs (+)
Motivation of survivors (−)
Supervision (−)

Provision of relevant information (+)
Supervision (−)

Exclude, unless a combination with face-to-
face meetings is possible

Online psychosocial
self-management
program

Fulfillment of information needs (+/−)
Supervision (−)

Provision of relevant information (+/−)
Supervision (−)

Exclude, unless a combination with face-to-
face meetings is possible

a (+) positive expectation (-) negative expectation (+/-) mixed expectation
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programs [18], which implies that combining an Internet pro-
gram with face-to-face support would be a good compromise.
This will increase the motivation of cancer survivors, which
will contribute to empowerment. Other empowerment-related
aspects like knowledge and skills are sufficiently covered by
the remaining recommended features.

This study has methodological limitations that should be
addressed. First, the focus groups were conducted in a single
center and participating cancer survivors were limited to those
with breast and lung cancer after active treatment, which may
restrict the generalizability of our results. However, we used a
purposive sampling procedure to include participants with a
variety in sociodemographic and clinical variables, and the
number of participants was reasonable for qualitative research.
Furthermore, survivors indicated that the features that they en-
dorsed could also be useful during treatment. Second, we were
not able to include medical oncologists in the focus groups due
to their busy schedules. Although we do not have any reason to
be believe that their perspective would be substantially different
from that of those health professionals who did participate in
the focus groups, this is something that cannot be ruled out
entirely. Finally, except for one lung cancer survivor, all partic-
ipants had at least minimal experience with computers and
Internet. Obviously, these individuals aremost likely to actually
start using an interactive portal. However, it is important to
further investigate the expectations of inexperienced individ-
uals, to be able to develop a portal that can be widely used.

Despite these potential limitations, our study is, to our
knowledge, the first to systematically investigate the views of
cancer survivors and their health professionals regarding an
interactive portal. The information that we have generated re-
garding their expectations can inform the design and imple-
mentation of an interactive portal in oncology practice. A next
step would be to explore the technical and practical possibilities
in order to develop and test prototypes. Subsequently, the fea-
sibility of using an interactive portal in clinical practice should
be established. Once this is achieved, the (cost-) effectiveness
of using an interactive portal on both patient-related and
professional-related aspects can be evaluated. At the patient
level, outcome measures should include patient empowerment,
compliance with treatment and follow-up advise, satisfaction
with care, and health-related quality of life. At the professional
level, relevant outcome measures would be workload and job
efficiency, awareness of patients’ symptoms and functional lim-
itations, and satisfaction with the care process.

Conclusion

Cancer survivors’ and health professionals’ expectations of an
interactive portal were obtained by a qualitative approach.
Expectations differed slightly between breast and lung cancer
survivors and to a larger extent between survivors and health

professionals.More work is needed regarding prototyping and
feasibility testing to develop a user-friendly portal that has the
potential to effectively empower cancer survivors.
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