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Abstract

Purpose In the Netherlands, online patient reporting of side effects is a new phenomenon. The aim of this study was to gain
insight into patients’ user experiences and the benefits of the web application BijKanker (‘AlongsideCancer’).

Methods Patients in seven hospitals were asked to make entries in BijKanker at least once a week. On logging in to the
application for the first time (T1), patients were asked to complete a questionnaire on information needs and Internet use. Four
months after starting their treatment (T2), they were asked to complete a second questionnaire on their experiences with
BijKanker and its four functions: information; reporting side effects; communication with oncology nurses and clinicians; and
data feedback.

Results Ninety-nine patients logged in to BijKanker, 60 patients (61%) had completed the first questionnaire (T1) and 40 (40%)
had also completed the second questionnaire (T2). In total, 1661 side effects were reported. Generally, patients experienced
BijKanker as user-friendly and patients appreciated the attention given to their side effects.

Conclusions The user-centred design gives ample insight into user experiences and usability. The results provide useful starting
points for improvements to the online application. We recommend to put much effort into supporting oncology nurses in the
implementation of the application.
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Abbreviations P R O - Patient-Reported Outcomes Common
CTCAE Common Terminology Criteria for Adverse = CTCAE Terminology Criteria for Adverse Events
Events RCT Randomised clinical trial
HRQoL Health-related quality of life
IKNL The Netherlands Comprehensive Cancer
Organisation
NPA Nurse Problem Analysis Introduction

Chemotherapy often induces severe side effects which reduce
cancer patients’ health-related quality of life (HRQoL) in the
short term and probably also in the long term [1, 2]. (Note that
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anticipation accompanied by dose reduction or co-medication
can prevent symptoms from worsening.

Because side effects are mainly measured in clearly defined
patient groups in clinical trials, there is an insufficient insight
into their incidence, pattern and severity in daily life [6]. In
daily life, the burden of side effects on patients is likely to be
greater than in clinical trials [5, 6] as well as the variety and
magnitude of interventions after the occurrence of side effects.

Other studies have examined the effects of patients
reporting their side effects, mostly in randomised clinical trials
(RCTs) [7-11]. An RCT conducted by Basch et al. showed
that patients in the intervention group reported a lower de-
crease in mean HRQoL, presented less frequently to the emer-
gency room or were hospitalised less; they remained on che-
motherapy for longer, and one-year survival was higher [8]. A
comparable RCT conducted by Denis et al. used a web appli-
cation for feedback from high-risk lung cancer patients in
follow-up. Denis et al. reported a median overall survival of
19 months in the intervention group versus 11.8 months in the
control group (p = 0.0014). In the supervised follow-up, better
performance status at relapse, earlier supportive care and re-
duction of routine imaging were also reported [11, 12].

Generally, patients seem to be willing to report their side
effects online [8, 13—15], although not always over the long
term [16, 17]. Being able to communicate with oncology
nurses and clinicians through an online system positively af-
fects patients” motivation to use such an application [18, 19].
However, patients and oncology nurses must be instructed
how to use the system properly [20, 21].

Online patient reporting of patterns and outcomes of side
effects can have dual advantages: firstly, clinicians are in-
formed of side effects in a timely fashion and secondly,
patient-centred symptom management can be improved.
This is especially important in those side effects in which
prevention is key (such as peripheral neuropathy) as no treat-
ment is available for them [22].

In the Netherlands, online patient-monitoring of side ef-
fects is a new phenomenon, for which a web application
known as BijKanker (‘AlongsideCancer’) has been designed
and built. The aim of this study was to gain insight into pa-
tients’ user experiences and to assess the added benefit of the
application in the communication between patient and oncol-
ogy nurse and clinician. The results will be used to improve
the application by making it suitable for daily use by a larger
group of patients and oncology nurses.

Methods
BijKanker application

BijKanker provides (1) access for patients to information on
possible side effects, (2) the opportunity for patients to report
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the burden of side effects caused by systemic treatment in a
digital diary, (3) patient communication with oncology nurses
and (4) feedback of data to patients, oncology nurses and
clinicians in the form of a personalised graph showing the
course of their side effects (see Fig. 1).

During the BijKanker usability study, patients were able to
report 12 commonly occurring side effects, i.e. constipation,
diarrhoea, dyspnoea, fever, haemoptysis, hair loss, headache,
nausea, oral mucositis, pain, peripheral neuropathy and
vomiting. These side effects were retrieved from the only val-
idated tool available at that time for the Netherlands, the so-
called Nurse Problem Analysis (NPA). In the digital diary, the
patients scored the experienced burden of these side effects on
a scale of 0 (no burden) to 10 (extremely high burden) and
answered some questions. If the answers exceeded the pre-
defined threshold level—as determined per side effect in the
NPA—a certain behaviour was automatically advised, for ex-
ample: ‘Ensure that you drink sufficient water’. If they indi-
cated that they were suffering from a certain side effect (> 1),
further questions were automatically asked to determine its
severity (i.e. health risk). An example of the NPA questions
for diarrhoea are as follows: How often do you suffer from
diarrhoea per 24 h? Do you vomit? no/yes How often per
24 h? How many glasses of liquid do you drink per 24 h?
Do you urinate less often than usual? no/yes. Is the urine dark
in colour? no/yes Is your faeces slimy/sticky colour: black or
blood? The cut-off scores for all side effects conformed with
the Common Terminology Criteria for Adverse Events
(CTCAE) (version 4.02) [23].

The communication option (e-consult) enabled patients to
send a message to their oncology nurse. However, the patients
knew that their messages would only be answered during
office hours. During the consultation before they started sys-
temic treatment, patients were instructed to call the hospital
immediately if they developed severe side effects such as
fever.

Setting and participants

At the start of this small-scale usability study with a human-
computer interface design method [24], a workflow was
outlined for the health professionals and a telephone helpdesk
was organised for patients. The researchers in collaboration
with patients designed a digital questionnaire on their infor-
mation needs and Internet use. We have used these question-
naires before to evaluate other Internet applications and
Internet use [25].

The nurses at the seven participating hospitals were
instructed on how to use the application BijKanker. Also, a
paper-based instruction was provided for the nurses and an
information leaflet for the patients. The nurses invited patients
to use BijKanker. After the invitation was accepted, patient
characteristics and the type of systemic treatment were entered
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Fig. 1 Data feedback of patient X: course of side effects following six chemotherapy treatments. Cycle, chemo; check, contact with hospital to determine

whether the patient is healthy enough for the next gift

into the application. The patient was then able to log in and
received information about that specific systemic treatment,
including the treatment schedule, the possible side effects and
advice on how to deal with them. In terms of patient charac-
teristics, there were no criteria (e.g. tumour type, treatment
phase or types of systemic treatment) that restricted patients
from participating in this study. A declaration of no objection
was granted by the Medical Ethics Review Committee
Midden-Brabant (NW2015-17). All participants provided in-
formed consent online.

Data collection

Participating patients were asked to make entries in their
BijKanker digital diary at least once a week, or more often if
they were experiencing side effects, from the start to the end of
their treatment. On logging in to the application for the first
time (T1), patients were asked to complete a digital question-
naire and 4 months after starting their treatment (T2), they
were asked to complete a second digital questionnaire on their
experiences with the BijKanker application. The questions
concerned use of the application and its four functions (i.e.
access to information, reporting of the burden side effects,
communication with their nurses and data feedback). The pa-
tients had the option of making additional comments about the
application in the questionnaires, including suggesting
improvements.

Results
Socio-demographic characteristics

In total, 99 patients logged in to the BijKanker application, 60
patients (61%) completed the first questionnaire (T1) and 40
(40%) also completed the second questionnaire (T2) (Table 1).
Only one patient with a low educational level completed the
second questionnaire. Of the total number of patients, 93%
(T1) and 100% (T2) had mobile Internet access and 83% used
the Internet every day. In the period immediately after being
diagnosed with cancer, while waiting for their treatment to

begin and during the treatment period, 60% of patients had
searched the Internet at least weekly for information about
their illness and treatment.

Reported side effects

The actual use of the BijKanker application varied greatly
among patients. In total, 1661 side effects were reported
(Table 2). Most of the patients reported incidental or prevalent
side effects approximately 10 times. Eight patients reported on
their side effects more than 50 times. Peripheral neuropathy
was reported most frequently (20%), followed by nausea
(15%) and diarrhoea (13%).

General user experiences

Generally, patients experienced the application as user-
friendly and appreciated the attention paid to their side effects
(Fig. 2). They found the information easy to understand, ob-
jective and complete, and 84% of them did not encounter

Table 1 Socio-demographic characteristics of patients at T1 (n = 60)
T1: N (%) T2: N (%)

Sex: male/female 20/40 (33/66) 11/29 (28/72)

Mean age (range) 59 (33-76) 58 (34-76)

Partner 57 (95) 36 (90)

Educational level®

Low 16 (27) 1(3)

Medium 28 (47) 25 (63)

High 14 (23) 11 (28)

Not stated 2(3) 3(8)

In employment

Yes 32 (53) 23 (58)

No 28 (47) 17 (43)

Internet use

Mobile Internet access 56 (93) 40 (100)

Daily Internet user 50 (83) 33 (83)

# Educational level: low (no schooling or primary school only); medium
(lower general secondary education or vocational training); high (higher
vocational training or university)
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Table 2 Reported side effects (score > 1*) among 60 patients

Side effects No. of reports %
Peripheral neuropathy 328 20
Nausea 254 15
Diarrhoea 217 13
Oral mucositis 192 12
Constipation 176 11
Pain 130 8
Vomiting 128 8
Haemoptysis 120 7
Hair loss 50 3
Fever 33 2
Headache 32 2
Dyspnoea 1 0
Total 1661

*> 1: presence of a side effect, grades 1-10

difficulties making digital diary entries on their side effects,
although 29% did find this to be tiring. In addition to their
general experiences, at T2, they frequently pointed out three
drawbacks: (1) practical Internet problems (IT skills), (2) the
large number of additional questions for each side effect and
(3) that they were only able to score 12 side effects instead of
all side effects.

User experiences of the four BijKanker functions

Patients were asked how they got the information about how
to use BijKanker. Eighty-five percent said they had been told
about it by nurses during consultations at the hospital and 15%
had been informed by email. Most patients (79%) reported
that the information was very extensive.

At T2, patients (n =40) indicated that they were positive
about the four functions of the BijKanker application (see

Fig. 3). The majority of the group were positive about infor-
mation provision (68%), communication with oncology
nurses and clinicians (60%) and data feedback (57%).
Reporting of side effects was the function that was found to
be least important (47%).

The satisfied users greatly outnumbered the dissatisfied
users (see Fig. 3). After the study had ended, 50% of the
patients stated that they would recommend using the
BijKanker application to other patients, whereas approximate-
ly one third of them indicated that they were not motivated to
continue using it (mean 5.5/SD 2.5, on a scale from 1 to 10).

Information provision

At T2, 40 patients reported that they had been informed about
possible side effects, either verbally (88%) and/or by means of
a brochure (43%) and/or through BijKanker itself (53%) and/
or in some other way (19%). The vast majority (95%) of the
patients were satisfied or extremely satisfied with the informa-
tion provided. However, 20% of the patients indicated that
they would have preferred to receive more information.
None of the patients complained that they had received too
much information.

Among 40 respondents, the mean rating for the amount of
information accessed through the BijKanker application was
7.0 (on a scale from 1 to 10), whereas the mean rating for the
experienced effect of that information was 6.7 (Table 3).

Reporting of side effects burden

At T2, 34 of 40 respondents (85%) found it useful to report
side effects and they were moderately positive about the func-
tion of regularly reporting their side effects burden (mean 6.2/
SD 2.4, on a scale from 1 to 10). However, they thought that
using the application did not greatly influence their decision to

Fig. 2 General user experiences

of the BijKanker application (n =
40)
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Fig. 3 Importance of BijKanker
functions (n =40)
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either persevere with or abandon chemotherapy treatment
(mean 4.3 /SD 2.7, on a scale from 1 to 10).

Communication with nurses and clinicians

At T2, 31 of 40 respondents (78%) were satisfied with the
response from the oncology nurse and clinicians, and 4
(10%) were dissatisfied. Most (75%) of the patients used this
for communication, although they only experienced its con-
tribution to the communication between them and the nurse as
limited (score =4.9, on a scale from 1 to 10).

Data feedback

Patients (n=40/78%) were positive about the way in which
the feedback was presented (Fig. 1). Oncology nurses pre-
ferred the insight at a glance into the reported side effects over
a long period of time as presented in Fig. 1, instead of only
checking those cross-sectionally during a consultation, as in
current regular care.

Discussion

The main result of this study into an online application is that
respondents appreciated being able to report the burden of side
effects they experienced during systemic treatment. Just over
half the patients stated that they would like to continue using the

application in the future. Most patients were generally positive
about their experience of using the BijKanker application, and
many of them made suggestions for improvements. Patients
experienced the support functions of information provision,
the communication with oncology nurses and clinicians and
the data feedback as being of either great or moderate benefit.
Reporting the burden side effects function was regarded as too
laborious in its present form; however, it is the basis for com-
munication and feedback. The most important advantage of
such reporting is that it can lead to early intervention in order
to reduce side effects in the short term and hopefully also have
long-term positive consequences [26, 27].

User experiences

In a review, Li et al. (2013) show that numerous factors influ-
ence the acceptance of an Internet application, including char-
acteristics of healthcare professionals and perceived useful-
ness and needs [28]. If the patients are familiar with digital
media, find an application useful and can actively use it in
their treatment process, then it will have a positive effect on
their motivation to regularly report side effects and to discuss
these with oncology nurses [28, 29]. During this study, the
verbal responses to the help desk from our respondents indi-
cated that our application had motivated them to report their
side effects, if outcomes had been discussed during consulta-
tions with their nurse and if they had responded to automated
alerts if values had exceeded a cut-off score.

Table 3  Perceived effect of using and motivation to continue using; the BijKanker application (n = 40)

Mean® SD
1. How do you rate the information that can be accessed through BijKanker.nl? 7.0 1.5
2. To what extent do you think the information that can be accessed through BijKanker.nl has had a positive effect? 6.7 23
3. How do you rate the function of regularly reporting which side effects were a burden to you? 6.2 24
4. To what extent to you think that completing short questionnaires in BijKanker.nl 43 2.7

has had a positive effect on your decision to persevere with or abandon the treatment?

5. To what extent has BijKanker.nl positively contributed to the communication between you and the healthcare professional? 4.9 3.0
6. How satisfied are you in general about using BijKanker.nl? 6.1 22
7. How motivated are you to use/continue using BijKanker.nl in the future? 5.5 2.5

#The higher the score, the greater the experienced effect of using BijKanker, scores ranging from 1 (extremely dissatisfied) to 10 (extremely satisfied)
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Information provision

The vast majority of the patients in this study (95%) were
satisfied with the information provided, whether through the
BijKanker application or by some other means. Similar stud-
ies have reported that 50-70% of patients were satisfied with
the information provided [30-32]. Fletcher et al. reported in
their review ‘the most frequently identified needs were side
effects of treatments, severity of side effects, and when to
report side effects (24.6%)’ [33]. A possible explanation for
this difference is that in our study, information on side effects
was always accessible through the BijKanker application via
the Internet. Only four of the 104 papers included in the re-
view of Fletcher et al. [33] make an explicit connection with
information on the Internet.

Reporting of side effects burden and resulting data
feedback

Two thirds of the respondents (n =40) (see Fig. 2) reported
that they had found BijKanker easy to use for reporting their
side effects. The literature shows that such reporting by pa-
tients leads to greater care and insight among healthcare pro-
fessionals regarding side effects [18]. Besides, it changes the
severity of clinician-reported side effects towards a more re-
alistic level [8, 34]. Patients also reported that they expected
few positive effects of reporting their side effects burden in
terms of therapy compliance and/or communication with the
oncology nurse and clinician. It is questionable whether indi-
vidual patients who used the application would be able to
estimate what the consequences of reporting side effects
would be. For example, oncology nurses reported the benefit
of the data feedback on the reported burden of side effects, an
example of which is shown in Fig. 1. Clearly, patient X’s
neuropathy worsened after each dose of chemotherapy.
However, at certain points in time during the regular treatment
schedule when the oncology nurse checked if the patient felt
fit enough to receive the next dose, his/her reported level of
neuropathy was relatively low. In this patient’s case, following
dose no. 6, the dosage was reduced to prevent chronic neu-
ropathy. Without the use of the BijKanker application, this
observation of worsening over time and dosage adjustment
would most probably not have been made. Neither would
the patient have been aware of the risk.

Reporting side effects, an important function of the
BijKanker application, seemed the least important for patients.
We assume that not every healthcare provider explained and
discussed the impact of the patient’s reports with patients. If
this application will be used during treatment, then it will have
a positive effect on patient’s motivation to regularly report side
effects and to discuss these with the oncology nurse [28, 29]. It
is also possible to collect information on the severity of the
symptoms by means of the BijKanker application. Both
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patients and nurses knew the severity, but these data were
not collected for our study. At this point of the development
process, we wanted to know patients’ user experiences.

Our study shows that different factors influence the expe-
riences of patients with an eHealth application. The focus was
on the usability of the application, but it also appears that
personal characteristics of the patient, such as gender, age
and education, influence usage. The attitude of the healthcare
provider influences to what extent an application will be used
by patients. This was confirmed by statements from patients to
the study helpdesk.

Recommendations for BijKanker 2.0

In order to be able to compare the burden and risk of side
effects, it is necessary to attune patients’ reporting of burdens
and clinicians’ reporting of health risks to each other by means
of unified definitions (i.e. standardised terminology). This re-
quires the development of a national or, preferably, interna-
tional standard of side effects. Involved researchers in the
Netherlands have recently started working towards this goal
for oncology.

The upcoming version of the BijKanker application will
use an international standard, i.e. the Patient-Reported
Outcomes Common Terminology Criteria for Adverse
Events (PRO-CTCAE) score [35]. This will enable patients
to report all their side effects, which is expected to increase
patient satisfaction with the application and patient persever-
ance with the task of reporting [35-39]. Based on their review,
Atkinson et al. [40] expect patient care to improve if
healthcare professionals use PRO-CTCAEs in combination
with Common Terminology Criteria for Adverse Events
(CTCAE) ratings. This combination of registrations could
give insight into the real incidence and severity of side effects
[40-43].

Limitations

The main limitation of this study is that only a small number
of patients participated. More patients (n = 99) logged in to the
app than answered questionnaires 1 and 2 (respectively 60 and
40). Table 1 shows that it was mainly people with a lower level
of education (n = 15) who stopped participating in this study
between T1 and T2. It is not known how many patients were
eligible for participation or to what extent the oncology nurses
consciously or unconsciously selected the patients for partic-
ipation. Respondents who had access to BijKanker might be a
selected group of more highly educated and employed patients
(see Table 1).

Considerable differences are apparent in this study, not
only between the numbers of patients included per hospital
but more importantly, in the number of side effect entries per
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patient. These differences may have negatively influenced the
representativeness of data.

For patients’ reporting of side effects during this study, we
used a Dutch nursing protocol that is more limited than the
National Cancer Institute’s PRO-CTCAE list [35] as this pro-
tocol was not yet available in the Dutch language.

Conclusions and recommendations

On the basis of this study, it can be concluded that evaluating
an application for online reporting of side effects in cancer
patients undergoing systemic treatment is possible and result-
ed in important improvements. Patients who report their side
effects in this way prefer to report all of the unpleasant symp-
toms that they experience. However, they also prefer not to
have to answer too many questions about each side effect.

Patient motivation to use such an online application during
chemotherapy increases if the oncology nurses also pro-
actively use the application while supervising their patients
during treatment and at consultations and if they respond in
a timely fashion to the patients’ messages concerning side
effects, their treatment needs and requests.

Involving patients in the evaluation and further develop-
ment of such an online application (i.e. user-centred design)
gives ample insight into user experiences and usability. Such
insight can be fed back into the application itself and enhance
it by refining questions for purposes of further research into
side effects.

The results of this study provide several useful starting
points for improvements to online applications such as
BijKanker and usability study designs. In the context of its
future, broader implementation, we recommend that there
should be more focus on instructing and coaching oncology
nurses in the optimal use of the possibilities offered by online
reporting by patients. Further research is necessary to deter-
mine if the BijKanker application can make a real difference
in healthcare.

Acknowledgements We wish to thank the patients and their nurses and
doctors at the following hospitals in the Netherlands for their participation
in this study: Bernhoven Uden, Elisabeth-TweeSteden Hospital Tilburg,
Haven Hospital Rotterdam, Maastricht UMC, Medical Centre Alkmaar,
Spaarne Hospital Haarlem, and ZorgSaam Terneuzen. Special thanks are
due to Josca Heier-van Leerdam for her role as an advisor.

Compliance with ethical standards

A declaration of no objection was granted by the Medical Ethics Review
Committee Midden-Brabant (NW2015-17). All participants provided in-
formed consent online.

Conflict of interest The authors declare that they have no conflict of
interest.

Disclosures  All the authors have approved the contents of this manu-
script. This manuscript is not being considered for publication elsewhere
and its findings have not been previously published.

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

References

1. Mols F, Beijers T, Lemmens V, van den Hurk CJ, Vreugdenhil G,
van de Poll-Franse LV (2013) Chemotherapy-induced neuropathy
and its association with quality of life among 2- to 11-year colorec-
tal cancer survivors: results from the population-based PROFILES
registry. J Clin Oncol 31(21):2699-2707. https://doi.org/10.1200/
JCO.2013.49.1514

2. Trajkovic-Vidakovic M, de Graeff A, Voest EE, Teunissen SC
(2012) Symptoms tell it all: a systematic review of the value of
symptom assessment to predict survival in advanced cancer pa-
tients. Crit Rev Oncol Hematol 84(1):130-148. https://doi.org/10.
1016/j.critrevonc.2012.02.011

3. Foote M (1998) The importance of planned dose of chemotherapy
on time: do we need to change our clinical practice? Oncologist
3(5):365-368

4. Goldhirsch A, Coates AS, Colleoni M, Castiglione-Gertsch M,
Gelber RD (1998) Adjuvant chemoendocrine therapy in postmen-
opausal breast cancer: cyclophosphamide, methotrexate, and fluo-
rouracil dose and schedule may make a difference. International
Breast Cancer Study Group. J Clin Oncol 16(4):1358-1362.
https://doi.org/10.1200/JC0O.1998.16.4.1358

5. Beijers AJ, Mols F, van den Hurk CJ, Vreugdenhil A (2016) Are
chemotherapy-associated symptoms underestimated? A view be-
yond common toxicity criteria. Acta Oncol 55(4):516-518.
https://doi.org/10.3109/0284186X.2015.1073352

6. Kuderer NM, Wolff AC (2014) Enhancing therapeutic decision
making when options abound: toxicities matter. J Clin Oncol
32(19):1990-1993. https://doi.org/10.1200/JCO.2014.55.1903

7. Judson TJ, Bennett AV, Rogak LJ, Sit L, Barz A, Kris MG, Hudis
CA, Scher HI, Sabattini P, Schrag D, Basch E (2013) Feasibility of
long-term patient self-reporting of toxicities from home via the
Internet during routine chemotherapy. J Clin Oncol 31(20):2580—
2585. https://doi.org/10.1200/JC0O.2012.47.6804

8. Basch E, Deal AM, Kris MG, Scher HI, Hudis CA, Sabbatini P,
Rogak L, Bennett AV, Dueck AC, Atkinson TM, Chou JF, Dulko
D, Sit L, Barz A, Novotny P, Fruscione M, Sloan JA, Schrag D
(2016) Symptom monitoring with patient-reported outcomes dur-
ing routine cancer treatment: a randomized controlled trial. J Clin
Oncol 34(6):557-565. https://doi.org/10.1200/JC0O.2015.63.0830

9. Basch E, Iasonos A, Barz A, Culkin A, Kris MG, Artz D, Fearn P,
Speakman J, Farquhar R, Scher HI, McCabe M, Schrag D (2007)
Long-term toxicity monitoring via electronic patient-reported out-
comes in patients receiving chemotherapy. J Clin Oncol 25(34):
5374-5380. https://doi.org/10.1200/JC0O.2007.11.2243

10. Pietanza MC, Basch EM, Lash A, Schwartz LH, Ginsberg MS,
Zhao B, Shouery M, Shaw M, Rogak LJ, Wilson M, Gabow A,
Latif M, Lin KH, Wu Q, Kass SL, Miller CP, Tyson L, Sumner DK,
Berkowitz-Hergianto A, Sima CS, Kris MG (2013) Harnessing
technology to improve clinical trials: study of real-time informatics
to collect data, toxicities, image response assessments, and patient-
reported outcomes in a phase II clinical trial. J Clin Oncol 31(16):
2004-2009. https://doi.org/10.1200/JC0O.2012.45.8117

11.  Denis F, Lethrosne C, Pourel N, Molinier O, Pointreau Y, Domont J
et al. Overall survival in patients with lung cancer using a web-
application-guided follow-up compared to standard modalities:

@ Springer


https://doi.org/10.1200/JCO.2013.49.1514
https://doi.org/10.1200/JCO.2013.49.1514
https://doi.org/10.1016/j.critrevonc.2012.02.011
https://doi.org/10.1016/j.critrevonc.2012.02.011
https://doi.org/10.1200/JCO.1998.16.4.1358
https://doi.org/10.3109/0284186X.2015.1073352
https://doi.org/10.1200/JCO.2014.55.1903
https://doi.org/10.1200/JCO.2012.47.6804
https://doi.org/10.1200/JCO.2015.63.0830
https://doi.org/10.1200/JCO.2007.11.2243
https://doi.org/10.1200/JCO.2012.45.8117

3418

Support Care Cancer (2019) 27:3411-3419

13.

14.

16.

17.

18.

20.

21.

22.

23.

results of phase Il randomized trial. . 2016 ASCO Annual Meeting
Chicago: J Clin Oncol 34, 2016 (suppl; abstr LBA9006); 2016
Denis F, Lethrosne C, Pourel N, Molinier O, Pointreau Y, Domont J
et al. Randomized trial comparing a web-mediated follow-up with
routine surveillance in lung cancer patients. Journal of the National
Cancer Institute. 2017;109(9). https://doi.org/10.1093/jnci/djx029
Berry DL, Hong F, Halpenny B, Partridge A, Fox E, Fann JR,
Wolpin S, Lober WB, Bush N, Parvathaneni U, Amtmann D,
Ford R (2014) The electronic self report assessment and interven-
tion for cancer: promoting patient verbal reporting of symptom and
quality of life issues in a randomized controlled trial. BMC Cancer
14:513. https://doi.org/10.1186/1471-2407-14-513

Ruland CM, Andersen T, Jeneson A, Moore S, Grimsbo GH,
Borosund E et al (2013) Effects of an internet support system to
assist cancer patients in reducing symptom distress: a randomized
controlled trial. Cancer Nurs 36(1):6-17. https://doi.org/10.1097/
NCC.0b013e31824d90d4

Bennett AV, Dueck AC, Mitchell SA, Mendoza TR, Reeve BB,
Atkinson TM et al. Mode equivalence and acceptability of tablet
computer-, interactive voice response system-, and paper-based ad-
ministration of the U.S. National Cancer Institute’s Patient-
Reported Outcomes version of the Common Terminology Criteria
for Adverse Events (PRO-CTCAE). Health and quality of life out-
comes. 2016;14:24. https://doi.org/10.1186/512955-016-0426-6
Haynes RB, Ackloo E, Sahota N, McDonald HP, Yao X (2008)
Interventions for enhancing medication adherence. The Cochrane
database of systematic reviews 2:CD000011. https://doi.org/10.
1002/14651858.CD000011.pub3

Nieuwlaat R, Wilczynski N, Navarro T, Hobson N, Jeffery R,
Keepanasseril A, Agoritsas T, Mistry N, lorio A, Jack S,
Sivaramalingam B, Iserman E, Mustafa RA, Jedraszewski D,
Cotoi C, Haynes RB, Cochrane Consumers and Communication
Group (2014) Interventions for enhancing medication adherence.
The Cochrane database of systematic reviews 11:CD000011.
https://doi.org/10.1002/14651858.CD000011.pub4

Bennett AV, Jensen RE, Basch E (2012) Electronic patient-reported
outcome systems in oncology clinical practice. CA Cancer J Clin
62(5):337-347. https://doi.org/10.3322/caac.21150

Basch E, Artz D, Iasonos A, et al (2007) Evaluation of an online
platform for cancer patient self-reporting of chemotherapy toxic-
ities. J Am Med Inform Assoc.14(3):264-268. https://doi.org/10.
1197/jamia.M2177

Kirkovits T, Schinkoethe T, Drewes C, Gehring C, Bauerfeind I,
Harbeck N et al (2016) eHealth in modern patient-caregiver com-
munication: high rate of acceptance among physicians for addition-
al support of breast cancer patients during long-term therapy. J Med
Internet Res Cancer(2):e14. https://doi.org/10.2196/cancer.5132
Patmon FL, Gee PM, Rylee TL, Readdy NL (2016) Using interac-
tive patient engagement technology in clinical practice: a qualitative
assessment of nurses’ perceptions. ] Med Internet Res 18(11):¢298.
https://doi.org/10.2196/jmir.5667

Hershman DL, Lacchetti C, Dworkin RH, Lavoie Smith EM,
Bleeker J, Cavaletti G, Chauhan C, Gavin P, Lavino A, Lustberg
MB, Paice J, Schneider B, Smith ML, Smith T, Terstriep S,
Wagner-Johnston N, Bak K, Loprinzi CL, American Society of
Clinical Oncology (2014) Prevention and management of
chemotherapy-induced peripheral neuropathy in survivors of adult
cancers: American Society of Clinical Oncology clinical practice
guideline. J Clin Oncol 32(18):1941-1967. https://doi.org/10.1200/
JCO.2013.54.0914

Cancer Therapy Evaluation Program. Common Toxicity Criteria
(CTC). National Cancer Institute, Website National Cancer
Institute. 2016. https://ctep.cancer.gov/protocolDevelopment/
electronic_applications/ctc.htm

@ Springer

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Johnson CM, Johnson TR, Zhang J (2005) A user-centered frame-
work for redesigning health care interfaces. J Biomed Inform 38(1):
75-87. https://doi.org/10.1016/1.jb1.2004.11.005

van de Poll-Franse LV, van Eenbergen MC (2008) Internet use by
cancer survivors: current use and future wishes. Support Care
Cancer

Nuver J, Boer H, Bunskoek S, Siesling S, Berendsen AJ, Gietema
JA (2013) Late effects of cancer treatment: shared care. Huisarts
Wet 56(7):342-345

Menning S, de Ruiter MB, Kieffer JM, Agelink van Rentergem J,
Veltman DJ, Fruijtier A et al (2016) Cognitive impairment in a
subset of breast cancer patients after systemic therapy-results from
a longitudinal study. J Pain Symptom Manag 52(4):560-569 el.
https://doi.org/10.1016/j.jpainsymman.2016.04.012

LiJ, Talaei-Khoei A, Seale H, Ray P, Macintyre CR (2013) Health
care provider adoption of eHealth: systematic literature review. Int J
Med Res 2(1):e7. https://doi.org/10.2196/ijmr.2468

Djamasbi S, Fruhling A, Loiacono E. The influence of affect, atti-
tude and usefulness in the acceptance of telemedicine systems. J Inf
Technol Theory Appl. 2009;10(1)

Nicolaije KA, Husson O, Ezendam NP, Vos MC, Kruitwagen RF,
Lybeert ML et al (2012) Endometrial cancer survivors are unsatis-
fied with received information about diagnosis, treatment and fol-
low-up: a study from the population-based PROFILES registry.
Patient Educ Couns 88(3):427-435. https://doi.org/10.1016/j.pec.
2012.05.002

Lamers RE, Cuypers M, Husson O, de Vries M, Kil PJ, Ruud Bosch
JL et al (2016) Patients are dissatisfied with information provision:
perceived information provision and quality of life in prostate can-
cer patients. Psycho-Oncology 25(6):633—640. https://doi.org/10.
1002/pon.3981

Husson O, Mols F, Oranje WA, Haak HR, Nieuwlaat WA, Netea-
Maier RT, Smit JWA, van de Poll-Franse LV (2014) Unmet infor-
mation needs and impact of cancer in (long-term) thyroid cancer
survivors: results of the PROFILES registry. Psycho-Oncology
23(8):946-952. https://doi.org/10.1002/pon.3514

Fletcher C, Flight I, Chapman J, Fennell K, Wilson C (2017) The
information needs of adult cancer survivors across the cancer con-
tinuum: a scoping review. Patient Educ Couns 100(3):383-410.
https://doi.org/10.1016/j.pec.2016.10.008

Basch E, Wood WA, Schrag D, Sima CS, Shaw M, Rogak LJ, Kris
MG, Shouery M, Bennett A, Atkinson T, Pietanza MC (2016)
Feasibility and clinical impact of sharing patient-reported symptom
toxicities and performance status with clinical investigators during a
phase 2 cancer treatment trial. Clin Trials 13(3):331-337. https://
doi.org/10.1177/1740774515615540

Basch E, Reeve BB, Mitchell SA, Clauser SB, Minasian LM,
Dueck AC et al (2014) Development of the National Cancer
Institute’s Patient-Reported Outcomes version of the Common
Terminology Criteria for Adverse Events (PRO-CTCAE). J Natl
Cancer Inst 106(9). https://doi.org/10.1093/jnci/dju244

Bruner DW, Hanisch LJ, Reeve BB, Trotti AM, Schrag D, Sit L,
Mendoza TR, Minasian L, O’Mara A, Denicoff AM, Rowland JH,
Montello M, Geoghegan C, Abernethy AP, Clauser SB, Castro K,
Mitchell SA, Burke L, Trentacosti AM, Basch EM (2011)
Stakeholder perspectives on implementing the National Cancer
Institute’s patient-reported outcomes version of the Common
Terminology Criteria for Adverse Events (PRO-CTCAE). Transl
Behav Med 1(1):110-122. https://doi.org/10.1007/s13142-011-
0025-3

Dueck AC, Mendoza TR, Mitchell SA, Reeve BB, Castro KM,
Rogak LJ, Atkinson TM, Bennett AV, Denicoff AM, O’Mara
AM, Li Y, Clauser SB, Bryant DM, Bearden JD 3rd, Gillis TA,
Harness JK, Siegel RD, Paul DB, Cleeland CS, Schrag D, Sloan
JA, Abernethy AP, Bruner DW, Minasian LM, Basch E, National
Cancer Institute PRO-CTCAE Study Group (2015) Validity and


https://doi.org/10.1093/jnci/djx029
https://doi.org/10.1186/1471-2407-14-513
https://doi.org/10.1097/NCC.0b013e31824d90d4
https://doi.org/10.1097/NCC.0b013e31824d90d4
https://doi.org/10.1186/s12955-016-0426-6
https://doi.org/10.1002/14651858.CD000011.pub3
https://doi.org/10.1002/14651858.CD000011.pub3
https://doi.org/10.1002/14651858.CD000011.pub4
https://doi.org/10.3322/caac.21150
https://doi.org/10.1197/jamia.M2177
https://doi.org/10.1197/jamia.M2177
https://doi.org/10.2196/cancer.5132
https://doi.org/10.2196/jmir.5667
https://doi.org/10.1200/JCO.2013.54.0914
https://doi.org/10.1200/JCO.2013.54.0914
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm
https://doi.org/10.1016/j.jbi.2004.11.005
https://doi.org/10.1016/j.jpainsymman.2016.04.012
https://doi.org/10.2196/ijmr.2468
https://doi.org/10.1016/j.pec.2012.05.002
https://doi.org/10.1016/j.pec.2012.05.002
https://doi.org/10.1002/pon.3981
https://doi.org/10.1002/pon.3981
https://doi.org/10.1002/pon.3514
https://doi.org/10.1016/j.pec.2016.10.008
https://doi.org/10.1177/1740774515615540
https://doi.org/10.1177/1740774515615540
https://doi.org/10.1093/jnci/dju244
https://doi.org/10.1007/s13142-011-0025-3
https://doi.org/10.1007/s13142-011-0025-3

Support Care Cancer (2019) 27:3411-3419

3419

38.

39.

40.

reliability of the US National Cancer Institute’s Patient-Reported
Outcomes Version of the Common Terminology Criteria for
Adverse Events (PRO-CTCAE). JAMA Oncol 1(8):1051-1059.
https://doi.org/10.1001/jamaoncol.2015.2639

Hay JL, Atkinson TM, Reeve BB, Mitchell SA, Mendoza TR,
Willis G et al (2014) Cognitive interviewing of the US National
Cancer Institute’s Patient-Reported Outcomes version of the
Common Terminology Criteria for Adverse Events (PRO-
CTCAE). Qual Life Res 23(1):257-269. https://doi.org/10.1007/
s11136-013-0470-1

Kluetz PG, Chingos DT, Basch EM, Mitchell SA (2016) Patient-
reported outcomes in cancer clinical trials: measuring symptomatic
adverse events with the National Cancer Institute’s Patient-
Reported Outcomes Version of the Common Terminology Criteria
for Adverse Events (PRO-CTCAE). American Society of Clinical
Oncology educational book / ASCO American Society of Clinical
Oncology Meeting 35:67-73. https://doi.org/10.14694/EDBK
159514

Atkinson TM, Ryan SJ, Bennett AV, Stover AM, Saracino RM,
Rogak LJ, Jewell ST, Matsoukas K, Li Y, Basch E (2016) The
association between clinician-based common terminology criteria

41.

42.

43.

for adverse events (CTCAE) and patient-reported outcomes (PRO):
a systematic review. Support Care Cancer 24(8):3669-3676. https://
doi.org/10.1007/s00520-016-3297-9

Basch E, Iasonos A, McDonough T, Barz A, Culkin A, Kris MG,
Scher HI, Schrag D (2006) Patient versus clinician symptom
reporting using the National Cancer Institute Common
Terminology Criteria for Adverse Events: results of a
questionnaire-based study. Lancet Oncol 7(11):903-909. https:/
doi.org/10.1016/S1470-2045(06)70910-X

Cirillo M, Venturini M, Ciccarelli L, Coati F, Bortolami O, Verlato
G (2009) Clinician versus nurse symptom reporting using the
National Cancer Institute-Common Terminology Criteria for
Adverse Events during chemotherapy: results of a comparison
based on patient’s self-reported questionnaire. Ann Oncol 20(12):
1929-1935. https://doi.org/10.1093/annonc/mdp287

Coolbrandt A, Van den Heede K, Vanhove E, De Bom A, Milisen
K, Wildiers H (2011) Immediate versus delayed self-reporting of
symptoms and side effects during chemotherapy: does timing mat-
ter? Eur J Oncol Nurs 15(2):130-136. https://doi.org/10.1016/;.
¢jon.2010.06.010

@ Springer


https://doi.org/10.1001/jamaoncol.2015.2639
https://doi.org/10.1007/s11136-013-0470-1
https://doi.org/10.1007/s11136-013-0470-1
https://doi.org/10.14694/EDBK_159514
https://doi.org/10.14694/EDBK_159514
https://doi.org/10.1007/s00520-016-3297-9
https://doi.org/10.1007/s00520-016-3297-9
https://doi.org/10.1016/S1470-2045(06)70910-X
https://doi.org/10.1016/S1470-2045(06)70910-X
https://doi.org/10.1093/annonc/mdp287
https://doi.org/10.1016/j.ejon.2010.06.010
https://doi.org/10.1016/j.ejon.2010.06.010

	Usability of an online application for reporting the burden of side effects in cancer patients
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	BijKanker application
	Setting and participants
	Data collection

	Results
	Socio-demographic characteristics
	Reported side effects
	General user experiences
	User experiences of the four BijKanker functions
	Information provision
	Reporting of side effects burden
	Communication with nurses and clinicians
	Data feedback

	Discussion
	User experiences
	Information provision
	Reporting of side effects burden and resulting data feedback
	Recommendations for BijKanker 2.0
	Limitations

	Conclusions and recommendations
	References


