
Development and feasibility of an eHealth
tool for idiopathic pulmonary fibrosis

To the Editor:

Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive disease with a poor prognosis. The quality of
life of patients is often impaired [1, 2]. In other chronic lung diseases, the use of eHealth to improve
clinical outcomes has been increasingly investigated [3–5]. eHealth is defined as “the use of information
and communication technologies for health” [6]. Use of eHealth may improve understanding of disease,
promote self-management and facilitate longitudinal data collection for both care and research [3, 7].
Experience with eHealth tools in IPF is scarce and people are often hesitant to start online initiatives in
this mostly elderly population. However, collecting data at home and facilitating consultations at a distance
could hold great benefits for these patients, as they often struggle to visit hospital because of reduced
mobility, dyspnoea and extra oxygen needs. Together with patients we developed IPF-online, an eHealth
tool for patients with IPF, and evaluated the feasibility and user satisfaction of this tool.

During two pulmonary fibrosis information meetings in 2014 and 2015 at our hospital, patients were
asked whether they would like to keep track of their disease online; 82% of patients (n=67) responded with
“yes”. In response to this, we developed an eHealth tool, based on available information from literature,
experiences in other fields and individual patient suggestions. This resulted in IPF-online (www.ipfonline.nl),
a secured personal platform which contains information about IPF, patient-reported outcome measures
(PROMs), medication use and an eConsult possibility. Results of hospital-based lung function
measurements are imported by the healthcare provider. Patients remain owner of their data, and give
digital informed consent for clinical or research purposes. Data is stored in high-end ISO 27001 certified
data centres. Patients access IPF-online via personal codes, in compliance with European safety
regulations.

The prototype of IPF-online was submitted to the medical ethical committee and approval was granted to
further develop and evaluate the tool together with patients in a hands-on manner.

Two consecutive groups of outpatients, with a diagnosis of IPF [1], were invited to participate. Patients
were given access to their personal platform and were asked to report medication use and PROMs at
baseline and after 14 days in IPF-online. Symptoms as cough, fatigue and breathlessness were assessed on
a visual analogue scale. Patients also completed different questionnaires, such as the King’s Brief
Interstitial Lung Disease health status and the Euroqol 5D-5L [8, 9]. An evaluation questionnaire was sent
afterwards to assess patient experiences. We used suggestions of patients to further develop and improve
IPF-online. Subsequently, a second group of patients was asked to test and evaluate the adapted version of
IPF-online.

In total, 27 patients participated; 18 patients in the first group, and nine patients in the second group. The
mean age was 67 years (range 56–86 years); most patients were male (85%); median forced vital capacity
was 78% of predicted (range 46–131%) and mean transfer factor for carbon monoxide corrected for
haemoglobin was 50% (range 16–79%).

All patients managed to use IPF-online and complete electronic PROMs without help from healthcare
providers. Patients provided constructive feedback on IPF-online and suggested different features that
could be added to improve the tool, such as the choice of tables and graphs to display longitudinal data.
The first group suggested adding educational movies about IPF and information about medication and
side-effects. These patient recommendations were used to adapt IPF-online. The second group additionally
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mentioned the need for a better explanation about PROM scores and video consultation with the
healthcare provider, which will be implemented.

In both groups, many patients used the information platform (on average twice a week per patient) and
the eConsult option (table 1). More than two-thirds of patients considered IPF-online easy to use, which
increased after the adaptations made according to the suggestions of the first group. The vast majority had
positive experiences (table 1). Some patients mentioned the advantages of the interactive part of
IPF-online: “I like it because you can have easier communication with doctors and nurses”, “clear
questions and useful interaction with health carers”, “the eConsult option is very useful”, and “I am
immediately updated”.

Other patients commented on the information platform: “IPF-online makes it possible to absorb
information at my own pace”, and “all useful information is gathered in one place”.

Almost all patients wished to continue using IPF-online: “the more contact you have, the better it is”, “I
like having my own follow-up data”, and “it gives a good overview”.

A few patients (3/27) were less satisfied: “completing online questionnaires is too time consuming”, “an
internet tool does not have added value for me”, and “I can’t find all available information”.

This pilot study shows that the use of an eHealth tool is feasible in patients with IPF. Patient satisfaction
was high and most patients continued the use of IPF-online.

One of the factors that may account for the high patient satisfaction is the multi-step co-development
approach we took to create IPF-online. Previous research has shown that perspectives of healthcare
providers and patients regarding eHealth might differ [3]. In our project ease to use improved after
patients recommended changes, underlining the importance of patient contribution.

The age range of our cohort was 56–86 years. As IPF occurs mostly in an elderly population, internet
access and experience with online tools may be questioned. However, European data show that internet
use is steadily increasing among people aged over 65 years [10]. Furthermore, studies in chronic
obstructive pulmonary disease with a similar age range, showed that eHealth technologies were feasible in
this population [5, 11].

eHealth solutions have the potential to improve care and facilitate research for patients with IPF. We
believe that eHealth may enable earlier identification of inter-current problems and disease deterioration.
Need for more and adequate information, and shared decision-making is repeatedly reported in IPF [12,
13]. IPF-online provides patients with more insight into their own disease, can guide personalised
treatment decisions and can be used as outcome parameter for both research and clinical practice.
Expansion with home spirometry is currently being investigated.

In the current study, we obtained 100% PROMs completion rate, which may have definite benefits for
research, avoiding missing data. This is in line with the opinion of the ePRO task force of the
International Society for Pharmacoeconomics and Outcomes Research, stating that electronic PROMs have
advantages over paper-based questionnaires and provide equivalent, reliable outcomes [14, 15]. The
questionnaires incorporated in IPF-online were not validated for online use. However, current evidence
shows that full psychometric validation of ePROMs is not necessary when only minor modifications are
made to the original PROMs [14]. Testing usability of ePROMs in a small group, as done in the current

TABLE 1 Patient experiences and use of IPF-online during 14 days pilot study

Group 1 (n=18) Group 2 (n=9)

Use of IPF-online
Completion of PROMs 100% 100%
Information platform 100% 100%
eConsult 33% 44%

Patient experiences
Easy to use 78% 89%
Useful 89% 89%
Would recommend it to others 89% 89%
Wish to continue 94% 100%
Spontaneously continued use of IPF-online after pilot 72% 100%

PROMs: patient-reported outcome measures.
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study, to evaluate whether participants are able to use the device and software to complete the
questionnaires is sufficient [14].

A limitation of this study is that it was a short pilot study in a relatively small and possibly more
motivated patient group. This may be a reason for the 100% PROM completion rate. Nonetheless, 82% of
the overall patient population was motivated to use the eHealth tool. Furthermore, the group included a
broad range in age and severity of disease and the majority of patients continued using the tool.

All together, we believe that the use of IPF-online is feasible and highly valued by patients with IPF.
Whether its long-term use improves quality of life, medication use and end-point assessment for trials is a
field for further studies.
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