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Abstract

Background: MyAVL isan interactive portal for cancer patients that aims to support lung cancer patients.

Objective:  We aimed to evaluate the feasibility and usability of the patient portal and generate preliminary evidence on its
impact.

Methods: Lung cancer patients currently or recently treated with curative intent could use MyAV L noncommittally for 4 months.
Feasibility, usability, and preliminary impact (ie, patient activation, quality of life, and physical activity) were studied by means
of questionnaires, afocus group, and analysis of user log data.

Results: Weincluded 37 of 123 eligible patients (mean age 59.6 years). The majority of responses (82%) were positive about
using MyAVL, 69% saw it as a valuable addition to care, and 56% perceived increased control over their health. No positive
effects could be substantiated on the impact measures.

Conclusions: MyAVL appearsto be afeasible and user-friendly, multifunctional eHealth program for a selected group of lung
cancer patients. However, it needs further improvements to positively impact patient outcomes.

(JMIR Cancer 2017;3(2):€10) doi: 10.2196/cancer.7443
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toinfluence one’s health in apositiveway [ 3]. eHealth programs
may be helpful to support aspects of patient empowerment in
individuals with chronic diseases and also cancer survivors
[3,4]. eHedth programs can improve aspects of empowerment
by enhancing patients’ knowledge of their disease and treatments
and about their own health status (eg, via patient-reported
outcomes [PROg]) [3].

Introduction

Cancer and its treatment result in awide range of physical and
psychological challenges, some of which may appear years|ater
[1], and current models of survivorship care may not be
sustainable [2]. Therefore it seems imperative that cancer
survivors play a more active role in their health care. One way

to support this active role may be by enhancing their levelsof  To date, many eHealth services in oncology have been

empowerment, which encompasses being autonomous and
having the knowledge and psychosocia and behaviora skills

http://cancer.jmir.org/2017/2/€10/
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developed for breast and prostate cancer patients [5]. Although
lung cancer has a high symptom burden, very few eHealth
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applications have been devel oped recently to support this patient
population, mainly related to symptom monitoring [6-11]. To
support lung cancer patientsin the Netherlands Cancer Ingtitute
Antoni van Leeuwenhoek Hospital (AVL in Dutch), we
developed an interactive portal (MijnAVL; MyAVL in English).
MyAVL includes patient education, an overview of
appointments, access to the electronic medical record (EMR),
PROswith feedback of the scores, and tailored physical activity
support. We developed MyAVL and selected its most relevant
features following a stepwise approach: literature review [4],
focus groups with patients and health professionals [12],
acceptability testing based on mock-ups, and usability testing
of functional prototypes[13].

The aim of this study was to evaluate MyAV L's feasibility and
usability and to generate preliminary evidence on its impact
when used by lung cancer patients.

Methods

Patients and Recruitment

Weincluded patientswith non-small cell lung cancer who were
currently being treated or who had completed primary, curative
treatment up to 12 months earlier. Treatmentsincluded surgery,
radiotherapy, concurrent chemoradiotherapy, or acombination
of these. Patients were approached by |etter followed by aphone
call from the researchers to discuss participation and check
further €eligibility criteria (eg, having a computer and Internet
access, mastery of the Dutch language). Patients provided
written informed consent, and the study procedures were
approved by thelocal Institutional Review Board. Because the
primary aim of the study wasto test feasibility and usability of
the portal, no apriori power calculation was performed and as
many patients as possible were recruited within the project
timeline.

MyAVL Intervention

The content of MyAVL, including screenshots of its features,
have been described in detail previously [13,14]. In short, it
includes 5 features: (1) personalized patient education material
(health professionals provide the most timely and suitabl e patient
education materials); (2) an overview of past and upcoming
appointments; (3) access to the EMR, including blood tests,
physiological test results (eg, lung function), pathology reports,
and letters to the general practitioner and other hospitals (with
medical test results made available with a 2-week delay); (4)
PROsand related feedback (ie, agraphical and tabular overview
of scores and access to background information on quality of
life aspects such as fatigue); and (5) tailored physical activity
advice based on a set of questionnaires assessing physical
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activity levels, motivation, and possible contraindications.
MyAVL could be used noncommittally for 4 months, meaning
that patients did not have to adhere to a predefined intervention
schedule. Figure 1 shows a screenshot of the homepage of
MyAVL.

Assessments

At basedline, participants completed questionnaires on
sociodemographic and effect measures. patient activation
(Patient Activitation Measure [PAM]) [15-17], quality of life
(Short Form Health Survey [ SF-36]) [18], and physical activity
(International Physical Activity Questionnaire [IPAQ]) [19].
After 4 months, log data on actual use were analyzed
retrospectively, and participants completed questions on
self-reported use, satisfaction (Website User Satisfaction
guestionnaire [WUS]), acceptability (a questionnaire based on
the unified theory of acceptance and use of technology
[UTAUT]) [20], and the effect measures PAM, SF-36, and
IPAQ. Physical activity was expressed as metabolic equivalent
of task (MET) minutes per week for moderate, vigorous, and
total activity. To evaluate acceptability per component of the
portal, questions were posed on aspects like level of
personalization, level of comprehensibility, and level of anxiety.
The response scale of these questions ranged from strongly
disagree to strongly agree. Patients aso rated the different
components on ascale from 1 to 10 (higher scores being more
positive ratings). Finaly, a focus group was held with 5
participants to further discuss the pros and cons of using
MyAVL and its features. The content of the focus group
discussion was structured around issues that arose on the
guestionnaires. The session was audiorecorded, and noteswere
taken.

Analyses

Data on feasibility (eg, use) and acceptability were analyzed
with descriptive statistics. Data on the PAM and SF-36 were
presented as means and standard deviations, the [PAQ asmedian
and interquartile range. The PAM, SF-36, and IPAQ
guestionnaires were scored according to standard scoring
procedures. Pre- and posttest scores were compared by apaired
samplest test except for the IPAQ, which was tested with the
related samples Wilcoxon signed rank test. Focus group data
were analyzed by the first author reviewing the notes and
integrating these findings with the open-ended evaluative
questions of the postintervention questionnaire. Topics were
included if they were raised by at least 2 patients. The second
author validated the formation of topics from the data. Patients
needed to log in at least once to be included in the analyses.
Statistical analyseswere performed with SPSSversion 22 (IBM
Corp).
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Figure 1. Homepage of MyAVL.
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Results

Feasibility

Between January 2014 and August 2015, 123 patients were
eligible for the study, 89 of these could be reached and were
asked to participate, and 37 agreed to do so. The most common
reasons for declining were having little computer or Internet
experience (n=14), emotionaly too burdensome (n=12), and
not having a computer or Internet access (n=9).

All patients were white, and 16/34 were women (47%). Mean
age of the subjects was 59.6 (SD 8.4, range 40-76) years. The
majority of patientswerein arelationship with someonewhom
they lived with and had completed postcompulsory education,
and 27/34 patients (79%) werein treatment. Sociodemographic
and clinical characteristics are presented in Table 1. Nearly all
patients (33/34, 97%) had used the Internet more than 3 years,
and 31/34 (91%) used it (almost) daily.

The mean number of log-ins during the 4 month study period
was 11.2 (SD 9.1, range 0-30) with a mean duration of 12.9
(SD 13.9, range 1-77) minutes. A total of 3 patientsdid not log
inat al and were not included in further analyses. Overview of
appointments, access to EMR, and questionnaires were used
most frequently, with an average of 7.5 (SD 7.0), 6.7 (SD 4.7),
and 6.7 (SD 5.0) log-ins, respectively. The remaining
components, patient education, quality of life scores, and Keep
Fit, were accessed less often, with an average of 1.9 (SD 2.4),
3.7 (SD 3.1), and 3.1 (SD 2.5) views, respectively. On average,
2.3 (SD 2.5) PROs were completed, which is 82% of total
number of PROs provided (SD 36%). The mean number of
Keep Fit questionnairesfilled out was 2.0 (SD 1.3). Malesmore

http://cancer.jmir.org/2017/2/€10/
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frequently than females accessed overview of appointments
(9.6 [SD 6.6] vs 4.6 [SD 6.6], P=.04) and the questionnaires
section (8.4 [SD 5.3] vs 3.9 [SD 3.0], P<.01). No significant
differences between male and female participants were noted
for the other components of the portal or for the total number
of log-ins. No significant differences in these variables were
noted between patients in and out of treatment.

Usability

Acceptability data, as measured with the UTAUT-based
questionnaire, indicated that 93% (25/27) of patients found
MyAVL easy to use, 56% (15/27) reported that it contributed
to asense of control over their health, and 69% (18/26) indicated
that it was a valuable addition to their health care experience.
Most (22/27, 81%) were satisfied with MyAVL, and 77%
(20/26) intended to continue using it. A total of 61% (17/28)
reported being better informed about their disease via accessto
the EMR, and 43% (12/28) reported an enhanced sense of
control over their disease. Average satisfaction rating (WUS
score) acrossdomainswas 3.9 (maximum scoreis5). Key issues
that emerged from the acceptability questions and focus group
are presented in Table 2.

Preliminary Data on I mpact

PAM scores actually decreased dlightly over time from 64.8
(SD 14.2) t0 59.4 (SD 11.6) (P=.042). For the SF-36, we found
no significant changes over time. Levels of physical activity
did not change significantly, but vigorous physical activity
tended to increase over time from a median of O (interquartile
range, [IQR] 0-840) to 240 (IQR 0-1140) MET minutes per
week (P=.053).
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Table 1. Patient characteristics.
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Characteristic Total
Sex (female), n (%) 16 (47)
Age, years, mean (SD) 59.6 (8.4)
Marital status, n (%)
Relationship, married, living together 26 (76)
Divorced 4(12)
Widowed 309
Missing 1(3)
Education, n (%)
Compulsory or less 2(6)
Postcompul sory 21 (62)
University or college 9(26)
Other 2(6)
Employment status, n (%)
Full-time job 11(32)
Part-time job 3(9)
Homemaker 13
Retired 11(32)
Volunteer worker 1(3)
Disabled 5 (15)
Missing 2(6)
Cancer stage, n (%)
[ 13 (38)
I 5(15)
m 16 (47)
Type of treatment, n (%)
Surgery only 12 (35)
Surgery and chemotherapy 3(9)
Concurrent chemoradiotherapy only 10 (29)
Concurrent chemoradiotherapy and surgery 2(6)
Radiotherapy only 7(21)
Currently in treatment, n (%) 27 (79)
Comordity present, n (%) 22 (65)

http://cancer.jmir.org/2017/2/€10/
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Table 2. Acceptability of MyAVL asawhole and its components.
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MyAVL component Used this feature (self-report)
N=28

n (%)

Rating (1-10)
mean (SD)

Key remarks, issues, and suggestions for improvement based on
questionnaire and focus group data

MyAVL asawhole 7.8 (0.9)

Patient education 11 (37) 7.1(1.5)

Appointments 25(83) 82(1.2)

Access to the EMR® 24(80) 7.1(1.1)

PROs and feedback 21 (70) 7.4(1.0)

Keep Fit 8(27) 7.2(0.8)

The 2-step authorization procedure (with username, password,
and text message authentication) was found to be burdensome
I ssues with non-Windows operating system (ie, iOS)

Some patientsindicated that they logged in to the program less
frequently because they had noted that the content of the portal
did not change much during the course of the study

Patients indicated that too few documents were available
Some indicated that content could be more tailored to specific
complaints of patients

No major issues; very comprehensible and useful
Past appointments were found to be useful for reimbursement
purposes

Although many patients found the information useful and
comprehensible, it also raised questions or anxiety in some
cases

Not all data of the EMR could be accessed. Some wanted to
see more (eg, imaging results, doctors’ personal notes). The
delay of 2 weeks before showing test results was perceived as
too long by some patients. The delay should be indicated more
clearly in the portal.

Data from other hospitals could not be seen viaMyAVL

Graphs and tables with scores were comprehensible and valued
by patients as these gave insight into their quality of life over
time

Some indicated that PROs were somewhat unpleasant to com-
plete or took too much time to complete

PROs were not often discussed during medical consultations,
which disappointed some patients

Reminded several patients of the importance of physical activ-
ity

Advice was sometimes perceived as too general and could be
more tailored

Recalling the amount of physical activity during the past week
(needed for the questionnaire) was not always easy

Some expressed desire for afree text option to express their
concerns or needs in this respect

Some expressed the need for information on services (eg,
physiotherapy) that are specialized for cancer patients

3EMR: electronic medical record.
bPROS: patient-reported outcomes.

Discussion

MyAVL, an eHealth program devel oped in an oncol ogy setting,
wasfound to befeasible, easy to use, and useful by the majority
of thelung cancer patientswho participated in the study. Access
to the EMR and the overview of appointments were evaluated
very positively and used quite frequently. We expected positive
effects of accessto the EMR in terms of improved knowledge,
autonomy, self-efficacy, and patient-clinician communication
[21]. Our results supported this in part: 61% (17/28) reported
that this information enhanced knowledge of their disease and
43% (12/28) indicated that it enhanced their sense of control
over their disease. In general, patientsindicated that they would

http://cancer.jmir.org/2017/2/€10/

prefer accessto their full medical record and access to medical
test results as soon asthey have been reviewed by aprofessional .
Reassuringly and similar to other studies [22,23], very few
patients reported that having accessto the EMR led to feelings
of (mild) anxiety. At the sametime, our measures of impact (ie,
PAM, SF-36, and IPAQ) indicated no improvement over time.
In fact, there was a significant, albeit small, decrease in PAM
scores. One explanation may be that these outcome measures
are not responsive enough to the possible effects of the portal
or that the “dose” was hot strong enough. For future trials on
these types of interventions, more tailored or specific outcome
measures may be needed. The supporting effects of MyAVL
(and patient portals in general) may be further increased by
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adding features focused specifically on coping and symptom
control [3].

eHealth in lung cancer patients is a relatively new occurence,
and few studies have been published. Most of these studies are
related to symptom monitoring [7,8,10,11], which is very
different from our multicomponent intervention. One study by
Gustafson et al [9] reported the results of atrial in which they
compared the use of a comprehensive online intervention
(Comprehensive Health Enhancement Support System
[CHESS]) with standard Internet accessin palliative lung cancer
patients and especially their caregivers. CHESS included
information, communication with and support from peers,
coaching feedback based on user input, and tools to organize
support from family and friends. The researchers found that
caregiversinthe CHESS arm consistently reported lower patient
physical symptom distress than caregiversin the Internet arm.
Unfortunately, we did not measure symptom distress in our
study so we cannot compare our findings on this aspect. The
actual use they reported was quite low, with only 73.4% of
caregivers and 50% of patients accessing CHESS at least once.
In contrast, in our study, 34/37 patients (92%) used the
application more than once. This higher use may be related to
our patient sample aswe only included patientswho weretreated
with curative intent. These patients may be more capable or
willing to use supporting eHealth programs than patients who
receive paliative treatment. Median length of use in the
Gustafson study was 103 minutesfor caregiversand 146 minutes
for patients, compared to a mean log-in time of 12.9 minutes
in our study. This large difference might be related to the
broader range of supporting tools included in CHESS.

Difficulty with patient accrual appears to be a common theme
among eHealth studies in lung cancer patients [9,11]. We are
not aware of any direct comparative data on interest in or use
of eHealth by different cancer patient populations. However,
in our study, the participation rate of patients who could be
contacted was 42%, whereasin aprevious study of breast cancer
patientsthe participation rate was higher (52%) [ 14]. One could
thus argue that lung cancer patients may be less willing to
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participate in such interventions. Several previous studies,
including Gustafson et al [9] and Cleeland et a [11], recruited
fewer patients than planned. On a positive note, those patients
who did participatein our study were, in general, very satisfied
with the portal. Thusfor interested and motivated patients, such
eHealth approaches may be very suitable.

Despitethe large potentia benefits of exercise[24], the physica
activity support program was used by only one-third of
participants. Those who received intensive treatment (eg,
chemoradiotherapy) were particularly unlikely to use the
program. This may be an indicator of limited feasibility of this
part of the portal for these patients.

We observed relatively good compliance with completing PROs
during the study period, which may be due to the fact that the
PROs are perceived as part of their integrated care [25]. The
accessibility of MyAV L may be further enhanced by simplifying
the authorization/access procedure (Table 2).

A clear limitation of this study is the low participation rate and
resulting small sample size. This small and select sample of
patients may limit the generalizability of our findings, as
participating patients may differ from the majority of lung cancer
patients. Additionally, several components of the portal (eg, the
Keep Fit component) were not used by every patient, which led
to evaluations of these components by arelatively small number
of patients. This might indicate that these components are less
feasiblefor lung cancer patients. The limited number of patients
in the focus group may not fully represent the views of the total
group of patients. A final limitation is that patient knowledge
of their disease was measured by self-report and not measured
objectively, which may be subject to bias.

In conclusion, MyAV L appearsto beafeasible and user-friendly
multifunctional eHealth program for patients with lung cancer,
although participation rate was quite low. Additional effortsare
needed to increase the reach and effect of the program in terms
of patient empowerment and to increase the attractiveness,
perceived value, and use of the patient education and physical
exercise elements of the program.

All authors contributed to the conception of the study. WG and WK gathered and analyzed the data. WG wrote the manuscript,
and all authors read and approved its final version. This research was supported by Alpe d'HuZes, afoundation that is part of the
Dutch Cancer Society (KWF Kankerbestrijding). This study was part of the Alpe d' HuZes Cancer Rehabiliation Program.

Conflictsof I nterest
None declared.

References

1. SteinKD, SyrjaaKL, Andrykowski MA. Physical and psychological long-term and late effects of cancer. Cancer 2008

Jun 1;112(11 Suppl):2577-2592 [FREE Full text] [doi: 10.1002/cncr.23448] [Medline: 18428205]
2. Yabroff KR, Lund J, Kepka D, Mariotto A. Economic burden of cancer in the United States: estimates, projections, and
future research. Cancer Epidemiol Biomarkers Prev 2011 Oct;20(10):2006-2014 [FREE Full text] [doi:

10.1158/1055-9965.EPI-11-0650] [Medline: 21980008]

3. Groen WG, Kuijpers W, Oldenburg HS, Wouters MW, Aaronson NK, van Harten WH. Empowerment of cancer survivors
through information technology: an integrative review. JMed Internet Res 2015;17(11):e270 [FREE Full text] [doi:

10.2196/jmir.4818] [Medline: 26614438]

http://cancer.jmir.org/2017/2/€10/

JMIR Cancer 2017 | vol. 3|iss. 2| €10 | p. 6
(page number not for citation purposes)


http://dx.doi.org/10.1002/cncr.23448
http://dx.doi.org/10.1002/cncr.23448
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18428205&dopt=Abstract
http://cebp.aacrjournals.org/cgi/pmidlookup?view=long&pmid=21980008
http://dx.doi.org/10.1158/1055-9965.EPI-11-0650
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21980008&dopt=Abstract
http://www.jmir.org/2015/11/e270/
http://dx.doi.org/10.2196/jmir.4818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26614438&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Groen et d

4,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kuijpers W, Groen WG, Aaronson NK, van Harten WH. A systematic review of Web-based interventions for patient
empowerment and physical activity in chronic diseases: relevance for cancer survivors. JMed Internet Res 2013;15(2):€37
[FREE Full text] [doi: 10.2196/jmir.2281] [Medline: 23425685]

VenturaF, Ohlén J, Koinberg |. An integrative review of supportive e-health programsin cancer care. Eur JOncol Nurs
2013 Aug;17(4):498-507. [doi: 10.1016/j.€jon.2012.10.007] [Medline: 23158437]

Maguire R, Ream E, Richardson A, Connaghan J, Johnston B, Kotronoulas G, et a. Devel opment of anovel remote patient
monitoring system: the advanced symptom management system for radiotherapy to improve the symptom experience of
patientswith lung cancer receiving radiotherapy. Cancer Nurs 2015;38(2):e37-e47. [doi: 10.1097/NCC.0000000000000150]
[Medline: 24836956]

Timmerman JG, Dekker-van Weering MGH, Stuiver MM, Groen WG, Wouters MWJIM, Tonis TM, et a. Ambulant
monitoring and Web-accessi ble home-based exercise program during outpatient follow-up for resected lung cancer survivors:
actual use and feasibility in clinical practice. J Cancer Surviv 2017 Apr 10. [doi: 10.1007/s11764-017-0611-6] [Medline:
28396993]

Timmerman JG, Tonis TM, Dekker-van Weering MGH, Stuiver MM, Wouters MWJM, van Harten WH, et al. Co-creation
of an ICT-supported cancer rehabilitation application for resected lung cancer survivors: design and evaluation. BMC
Health Serv Res 2016 Apr 27;16:155 [FREE Full text] [doi: 10.1186/s12913-016-1385-7] [Medline: 27121869]
Gustafson DH, DuBenske LL, Namkoong K, Hawkins R, Chih M, Atwood AK, et a. An eHealth system supporting
palliative care for patients with non-small cell lung cancer: arandomized trial. Cancer 2013 May 1;119(9):1744-1751
[EREE Full text] [doi: 10.1002/cncr.27939] [Medline: 23355273

Yount SE, Rothrock N, BassM, Beaumont JL, Pach D, Lad T, et a. A randomized trial of weekly symptom telemonitoring
in advanced lung cancer. J Pain Symptom Manage 2014 Jun;47(6):973-989 [FREE Full text] [doi:
10.1016/j.jpainsymman.2013.07.013] [Medline: 24210705]

Cleeland CS, Wang XS, Shi Q, Mendoza TR, Wright SL, Berry MD, et a. Automated symptom a erts reduce postoperative
symptom severity after cancer surgery: arandomized controlled clinical trial. J Clin Oncol 2011 Mar 10;29(8):994-1000
[FREE Full text] [doi: 10.1200/JC0O.2010.29.8315] [Medline: 21282546]

Kuijpers W, Groen WG, Loos R, Oldenburg HSA, Wouters MWJM, Aaronson NK, et al. An interactive portal to empower
cancer survivors: a qualitative study on user expectations. Support Care Cancer 2015 Jan 27. [doi:
10.1007/s00520-015-2605-0] [Medline: 25876157]

Kuijpers W, Groen WG, Oldenburg HS, Wouters MW, Aaronson NK, van Harten WH. Development of MijnAVL, an
interactive portal to empower breast and lung cancer survivors: an iterative, multi-stakehol der approach. IMIR Res Protoc
2015;4(1):e14 [EREE Full text] [doi: 10.2196/resprot.3796] [Medline: 25614924]

Kuijpers W, Groen WG, Oldenburg HS, Wouters MW, Aaronson NK, van Harten WH. eHealth for breast cancer survivors:
use, feasibility and impact of an interactive portal. IMIR Cancer 2016 May 10;2(1):e3 [FREE Full text] [doi:
10.2196/cancer.5456] [Medline: 28410178]

Hibbard JH, Mahoney ER, Stockard J, Tusler M. Development and testing of a short form of the patient activation measure.
Health Serv Res 2005 Dec;40(6 Pt 1):1918-1930 [FREE Full text] [doi: 10.1111/].1475-6773.2005.00438.x] [Medline:
16336556]

Hibbard JH, Stockard J, Mahoney ER, Tusler M. Development of the Patient Activation Measure (PAM): conceptualizing
and measuring activation in patients and consumers. Health Serv Res 2004 Aug;39(4 Pt 1):1005-1026 [FREE Full text]
[doi: 10.1111/j.1475-6773.2004.00269.x] [Medline: 15230939]

Rademakers J, Nijman J, van der Hoek L, Heijmans M, Rijken M. Measuring patient activation in The Netherlands:
trandation and validation of the American short form Patient Activation Measure (PAM 13). BMC Public Health 2012;12:577
[FREE Full text] [doi: 10.1186/1471-2458-12-577] [Medline: 22849664]

Ware JE, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). |. Conceptual framework and item selection.
Med Care 1992 Jun;30(6):473-483. [Medline: 1593914]

Craig CL, Marshall AL, Sj6strom M, Bauman AE, Booth ML, Ainsworth BE, et al. International physical activity
questionnaire: 12-country reliability and validity. Med Sci Sports Exerc 2003 Aug;35(8):1381-1395. [doi:

10.1249/01.M SS.0000078924.61453.FB] [Medline: 12900694]

Venkatesh V, MorrisM, Davis G, Davis F. User acceptance of information technology: toward aunified view. M1S quarterly
2003:425-478.

Ross SE, Lin C. The effects of promoting patient access to medical records: areview. JAm Med Inform Assoc 2003
Apr;10(2):129-138 [FREE Full text] [Medline: 12595402]

Gravis G, Protiére C, Eisinger F, Boher M, Tarpin C, Coso D, et al. Full accessto medical records does not modify anxiety
in cancer patients: results of arandomized study. Cancer 2011 Oct 15;117(20):4796-4804 [FREE Full text] [doi:
10.1002/cncr.26083] [Medline: 21607939]

Wiljer D, Leonard KJ, Urowitz S, Apatu E, Massey C, Quartey NK, et al. The anxious wait: assessing the impact of patient
accessible EHRs for breast cancer patients. BMC Med Inform Decis Mak 2010;10:46 [FREE Full text] [doi:
10.1186/1472-6947-10-46] [Medline: 20809950]

http://cancer.jmir.org/2017/2/€10/ JMIR Cancer 2017 | vol. 3|iss. 2| el0|p. 7

(page number not for citation purposes)


http://www.jmir.org/2013/2/e37/
http://dx.doi.org/10.2196/jmir.2281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23425685&dopt=Abstract
http://dx.doi.org/10.1016/j.ejon.2012.10.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23158437&dopt=Abstract
http://dx.doi.org/10.1097/NCC.0000000000000150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24836956&dopt=Abstract
http://dx.doi.org/10.1007/s11764-017-0611-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28396993&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-016-1385-7
http://dx.doi.org/10.1186/s12913-016-1385-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27121869&dopt=Abstract
http://dx.doi.org/10.1002/cncr.27939
http://dx.doi.org/10.1002/cncr.27939
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23355273&dopt=Abstract
http://europepmc.org/abstract/MED/24210705
http://dx.doi.org/10.1016/j.jpainsymman.2013.07.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24210705&dopt=Abstract
http://europepmc.org/abstract/MED/21282546
http://dx.doi.org/10.1200/JCO.2010.29.8315
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21282546&dopt=Abstract
http://dx.doi.org/10.1007/s00520-015-2605-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25876157&dopt=Abstract
http://www.researchprotocols.org/2015/1/e14/
http://dx.doi.org/10.2196/resprot.3796
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25614924&dopt=Abstract
http://cancer.jmir.org/2016/1/e3/
http://dx.doi.org/10.2196/cancer.5456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28410178&dopt=Abstract
http://europepmc.org/abstract/MED/16336556
http://dx.doi.org/10.1111/j.1475-6773.2005.00438.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16336556&dopt=Abstract
http://europepmc.org/abstract/MED/15230939
http://dx.doi.org/10.1111/j.1475-6773.2004.00269.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15230939&dopt=Abstract
http://www.biomedcentral.com/1471-2458/12/577
http://dx.doi.org/10.1186/1471-2458-12-577
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22849664&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1593914&dopt=Abstract
http://dx.doi.org/10.1249/01.MSS.0000078924.61453.FB
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12900694&dopt=Abstract
http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=12595402
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12595402&dopt=Abstract
http://dx.doi.org/10.1002/cncr.26083
http://dx.doi.org/10.1002/cncr.26083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21607939&dopt=Abstract
http://www.biomedcentral.com/1472-6947/10/46
http://dx.doi.org/10.1186/1472-6947-10-46
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20809950&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Groen et d

24. BadeBC, Thomas DD, Scott JB, Silvestri GA. Increasing physical activity and exercisein lung cancer: reviewing safety,
benefits, and application. J Thorac Oncol 2015 Jun;10(6):861-871 [FREE Full text] [doi: 10.1097/JTO.0000000000000536]
[Medline: 25831230]

25. Schubart JR, Stuckey HL, Ganeshamoorthy A, Sciamanna CN. Chronic health conditions and internet behaviora interventions:
areview of factors to enhance user engagement. Comput Inform Nurs 2011 Feb;29(2):81-92. [doi:
10.1097/NCN.0b013e3182065eed] [Medline: 21164337]

Abbreviations

AVL: Antoni van Leeuwenhoek

CHESS: Comprehensive Health Enhancement Support System
EMR: electronic medical record

IPAQ: international Physical Activity Questionnaire

IQR: interquartile range

PAM: Patient Activation Measure

MET: metabolic equivalent of task

SF-36: Short Form Health Survey

PRO: patient-reported outcome

UTAUT: unified theory of acceptance and use of technology
WUS: Website User Satisfaction questionnaire

Edited by K Eddens; submitted 03.02.17; peer-reviewed by F Ventura, D Vollmer Dahlke, M McNamara; commentsto author 17.03.17;
revised version received 26.05.17; accepted 05.07.17; published 08.08.17

Please cite as.

Groen WG, Kuijpers W, Oldenburg HSA, Wouters MWJIM, Aaronson NK, van Harten WH
Supporting Lung Cancer Patients With an Interactive Patient Portal: Feasibility Sudy
JMIR Cancer 2017;3(2):e10

URL: http://cancer.jmir.org/2017/2/€10/

doi: 10.2196/cancer.7443

PMID: 28790025

©Wim G Groen, WilmaKauijpers, Hester SA Oldenburg, Michel WIM Wouters, Neil K Aaronson, Wim H van Harten. Originally
published in IMIR Cancer (http://cancer.jmir.org), 08.08.2017. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in IMIR Cancer, is properly cited. The complete
bibliographic information, a link to the original publication on http://cancer.jmir.org/, as well as this copyright and license
information must be included.

http://cancer.jmir.org/2017/2/€10/ JMIR Cancer 2017 | vol. 3|iss. 2| €10 | p. 8
(page number not for citation purposes)

RenderX


https://linkinghub.elsevier.com/retrieve/pii/S1556-0864(15)33036-7
http://dx.doi.org/10.1097/JTO.0000000000000536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25831230&dopt=Abstract
http://dx.doi.org/10.1097/NCN.0b013e3182065eed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21164337&dopt=Abstract
http://cancer.jmir.org/2017/2/e10/
http://dx.doi.org/10.2196/cancer.7443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28790025&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

