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ABSTRACT

Purpose: Chronic obstructive pulmonary disease (COPD) has a
high burden on patients, tremendously affecting their quality of life.
For patients to be more pro-active, self-management is important.
To support patients in their self-management, health data collection
is needed for monitoring, which can be used for risk predictions
and personalised coaching. Within the RE-SAMPLE project, we
want to include these features in an eHealth technology. This study
aims to investigate the attitudes of people with COPD towards
health monitoring, risk predictions and virtual coaching. Methods:
We conducted workshops and interviews with persons diagnosed
with COPD. Six persons participated in the workshops which fo-
cused on topics for virtual coaching. Ten persons participated in
the interviews focusing on monitoring, risk prediction and virtual
coaching. Results: In general, participants were positive towards
the concepts health monitoring, risk predictions and virtual coach-
ing within a self-management eHealth technology. However, most
participants felt that persons who are more recently diagnosed with
COPD would benefit more from using such a technology. People
who are dealing with COPD for several years already know or think
they know how to self-manage their disease and what helps them
and what not. Conclusion: Based on our findings, we discuss
several implications for design of self-management eHealth tech-
nologies for COPD: personalization in context and level of details,
supporting people to reflect on their behaviour and patterns de-
tected in the monitoring, balance accountability and paternalism
when it comes to coaching, and finally explainable AI concerning
risk predictions. Furthermore, we want to argue that in these types
of studies, it is also important to include people newly diagnosed
with COPD to have more inclusive results.
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1 INTRODUCTION

Parallel to the ageing population [61], the prevalence of chronic
diseases also increases [60]. One chronic disease with a major soci-
etal and economic impact and which is often accompanied by other
chronic diseases is chronic obstructive pulmonary disease (COPD)
[34, 48]. In 2020, COPD was worldwide one of the five diseases with
the highest burden of disease and one of the third with the highest
mortality [56]. COPD is “a heterogenous lung condition characterized
by chronic respiratory symptoms (dyspnea, cough, expectoration) due
to persistent abnormalities of the airways (bronchitis, bronchiolitis),
and/or alveoli (emphysema), that often results in progressive airflow
limitation” [4]. COPD is accompanied by exacerbations and comor-
bidities. A problem here, is that symptoms of the comorbidities are
very similar, making treatment difficult [15]. Thus, the treatment
of COPD needs to focus on reducing symptoms and risk of future
events (progression, exacerbations, mortality) [56].

As managing COPD among people with comorbidities is a dif-
ficult task, the RE-SAMPLE project (funded from EU’s Horizon
2020 grant agreement No 965315) wants to create a shift in health-
care by predicting exacerbations to personalise treatment. Within
this project, a multidisciplinary adaptive virtual companionship
programme will be developed. To create an eHealth service that
aligns with patients’ and healthcare professionals’ (HCPs) needs,
we involve end-users in every development step.
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This study aimed to investigate the attitude of people with COPD
towards monitoring their health, receiving risk predictions and
virtual coaching, and their usefulness within COPD care. In this
paper, we report on the views of people with COPD (collected with
co-design activities) on data collection, risk prediction and virtual
coaching. By having insight into these topics and the needs of these
persons, we can develop an eHealth service that supports them to
effectively engage in self-management and which has the potential
to transform COPD care.

2 BACKGROUND AND SETTING

2.1 Context of the case study

In 2021, there were an estimated 545.900 people diagnosed with
COPD in the Netherlands [58], and these people are treated in three
types of healthcare: primary care (general practitioner), secondary
care (hospital), tertiary care (rehabilitation centre). The burden
of disease on the individual is highest for people who need to be
treated in tertiary care and lowest in primary care. However, even
for the ones treated in primary care, the burden of the disease
is already substantial [43]. Knowing that COPD is generally a
progressive disease [56], the disease burden experienced will only
increase over time.

Physical activity is an important aspect of the treatment of peo-
ple with COPD [56]. However, due to for example shortness of
breath, physical activity decreases [51]. Furthermore, an impor-
tant barrier towards physical activity among people with COPD
is on the one hand a lack of motivation [45], and on the other
hand that people with COPD have to focus on conserving their
energy [16, 49, 54]. These factors make it difficult to be sufficiently
physically active. Behavior change techniques can help improve
people’s motivation to be physically active [27] and are often used
in eHealth applications focusing on improving physical activity
[7, 8]. However, changing someone’s behavior to be more active
is hard in general [39], but for people with COPD it is even more
challenging as they need to conserve energy and stay within their
limits.

2.2 Data collection and risk prediction

Persons with chronic conditions benefit from engaging in self-
management [50]. While there is no standardised definition of self-
managing a disease [3], self-management interventions have been
defined as “motivating, engaging and supporting patients to positively
adapt their health behaviour(s) and develop skills to better manage
their disease” [9]. This definition focuses on self-management in-
terventions (i.e. programs designed for health behaviour change,
often from a clinical perspective). However, self-management of
chronic diseases is more than only interventions. It is also about
day-to-day management; everything a person does on a daily basis
to manage their disease. For example, when a person decides to
not engage in a particular healthy behaviour it is also a way of
management: ‘One cannot not manage” [30]. Self-management is
an important aspect for people with COPD. Educating them on
self-managing their COPD, seems to improve their quality of life
and reduce hospitalizations [42]. One aspect of self-management is
monitoring their health [23]. For this, collection of real-world data
(RWD) can be used [31, 38], supported by eHealth technologies
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[23, 31, 36, 38]. By enabling people with chronic conditions to track
and monitor their RWD, they can take ownership of their disease
progression and take actions based on the data [29]. By having
access to this health data, Artificial Intelligence (AI) could be used
to make risk predictions about the disease’s progress [38].

In the past few years, we have seen an increase in Al in HCI
within the healthcare sector (e.g. [1, 5, 18]). As reducing the risk
of negative events is an important factor in COPD treatment [56],
Al-driven risk predictions could be helpful in the management of
COPD [11, 36]. For example, in the study of Fernandez-Granero
and colleagues [11] people with COPD were telemonitored for six
months and predictions about exacerbations were made based on
Al 78% of the exacerbations were predicted. Besides this, a lot of
different studies are conducted to identify predictors for different
negative events (like exacerbations, hospitalization, mortality) (e.g.
[12, 24, 47]), which can be used in Al applications. However, to the
best of our knowledge, little is known about the attitudes of people
with COPD towards receiving risk predictions about COPD progress
and how it supports them in engaging in self-management. For
example, do people with COPD want to know these risk predictions
and what kind of predictions would help them? Or how do these
predictions need to be communicated and explained in a way that
patients understand (e.g., human-centered explainable AI [10, 44])?

2.3 Virtual coaching

Besides data collection and risk predictions for monitoring chronic
diseases, health coaching can be effective in changing people’s
lifestyles to prevent or delay the deterioration of disease [26]. For
people with COPD, different coaching interventions focus among
others on self-management training (e.g. action plans, goal setting),
psychoeducation after COPD diagnosis, smoking cessation, physical
activity, medication adherence, increasing self-efficacy (e.g. [20, 53,
59]). Nowadays, health coaching is increasingly being offered via
online technologies. Virtual coaching systems are being developed
for different target populations [52], also for people with COPD
(e.g. [13, 46]). Previous studies focused mostly on the effectiveness,
usability or acceptance of such an intervention [13, 37], or the look
and tone of voice of the virtual coach [46] or the role of aligning
the virtual agent with the conversational and expressive style of
the interlocutor [2]. However, not a lot of studies investigated the
topics people with COPD want to receive coaching about and their
attitude towards eHealth technology including virtual coaching.

3 MATERIALS AND METHODS

This study was conducted according to the principles of the Dec-
laration of Helsinki and the Medical Research Involving Human
Subjects Act (Dutch Law). The Medical Research Ethics Commit-
tee CMO Oost-Nederland stated that no formal medical ethical
approval was required (file number: 2021-13319). All participants
signed a paper informed consent form. The participants were re-
cruited from a cohort of people with COPD initiated by the authors
previously.
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3.1 Coaching workshop

We conducted 3 workshops with 2 people living with COPD per
workshop. One of these workshops was conducted by three re-
searchers (EtB, SJK and CG), another one was conducted by two
researchers (EtB and SJK), and the third workshop was conducted
by one researcher (EtB). We chose to have only 2 participants per
workshop as they were conducted during the COVID-19 pandemic
and its risk for our target population. The main aim of the coaching
workshop was to identify potential topics for the content of virtual
coaching. Building on their expertise of living with COPD, we
wanted to explore whether people with COPD have received coach-
ing on specific topics in the past, what topics they would have liked
to receive coaching on and in which phase of the patient journey
(i.e., shortly after diagnosis, the stable phase and/or exacerbation)
they would have liked to receive coaching on.

3.2 Interviews

One researcher (MH) and one student (YD (see acknowledgements))
conducted one-on-one semi-structured interviews. The aim of the
interviews was to identify the attitudes of people with COPD to-
wards health data collection (in general and to monitor their health),
health predictions, and virtual coaching. Starting with health data
collection, we discussed four statements (e.g. “gathering my own
health data by means of a wearable or another device is important
to monitor my symptoms”). Then we discussed some mock-ups
(see Appendix A) of a future health technology for self-managing
COPD, showing several aspects of health data: physical activity
(Figure 1a), mood (Figure 1b), positive health [21] (Figure 1c), visits
to HCPs (agenda) (Figure 1d), and data about their visits (like a med-
ical record) (Figure 1d). Next, we continued with the topic of health
predictions. We asked some general questions about their attitude
towards this, and we discussed mock-ups showing a technology
with health predictions (mood (Figure 2a) and dyspnoea without
(Figure 2b) and with explanation (Figure 2c). The final part of the
interviews was about virtual coaching. Participants read a small
conversation (Figure 3a-3e) and were asked some questions about
this (e.g. “Do you think this technology could help you dealing
with your symptoms?”).

3.3 Data analyses

Descriptive statistics (such as mean, standard deviation and per-
centages) were used to describe the participants’ demographics.
The workshops were audio-recorded, transcribed and coded by one
researcher (CG). The interviews were audio-recorded, transcribed
and coded by two researchers (MH and CG) who coded different
parts of those interviews. For coding of both the workshops and
interviews, we used a mixed approach with deductive and inductive
coding. The initial codes for the workshops were coaching content
(themes patients find important during the different phases of their
diseases) and coaching style (opinions and preferences regarding
the different kinds of coaching styles). The initital codes for the
interviews emerged from the interview format: data collection
for COPD monitoring, predictions about health and virtual coach-
ing. The results are also structured based on these three initial
codes. Within these overarching groups we added additional codes
inductively.
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4 FINDINGS

4.1 Demographics

A total of 10 people with COPD participated in the interviews,
with a mean age of 69 years and 7 of them were also diagnosed
with other chronic conditions. In the workshops, 6 people with
COPD participated, four of these also wanted to participate in the
interviews. All were diagnosed with other chronic conditions, and
the mean age was 67.2 years. Table 1 gives an overview of the
demographics.

4.2 Data collection for COPD monitoring
(interviews)

4.2.1 Responses to statements about data collection. This section
describes the findings from the first part of the interviews in which
we presented the participants four statements. The aim of this part
was to gather their attitude towards collecting health data for COPD
monitoring in general.

Statement 1: “Gathering my own health data by means
of a wearable of another device is important to monitor my
symptoms”

The majority agreed with this first statement because it can help
them to adjust their treatment remotely, to inform the HCPs and to
monitor the oxygen saturation. Three participants had some critical
remarks regarding the statement. One said that it is important, but
the health data gathered by, for example, a wearable does not always
reflect how you feel. Another one felt that it is not important for
them, but for persons with more severe COPD it is. The last one
indicated that it is not important, but it is useful to gather if you
are interested in your health. This last person also indicated they
rather measure health data during physical therapy appointments:
“T take another path [to measure health data)]. In this way [going
to physical therapy], you get among people again, and you have a
conversation. You’re moving again, which is good for a lung patient.”
[P9].

Almost all participants measure their oxygen saturation to check,
when they are not feeling well, whether this is due to the oxygen
saturation, just out of interest, or to monitor their activities. Some
participants also measure other parameters: sleep, blood pressure,
heart rate and steps. Only two participants indicated they do not
measure anything on their own. Most of them do not write down
the measurements they take: ‘T did for a while, but at some point,
it was no longer necessary because one time it is very high, another
time it is very low again. [...]. I wasn’t diagnosed with it yesterday
or today, but already a couple of years ago.” [P11]. Only two partic-
ipants do write the measurements in a notebook and share them
with their HCPs.

Statement 2: “I think it is important to have access to my
health data gathered by my healthcare professional”

Almost all participants agreed with this statement. Reasons
mentioned why they think it is important to have access are: (1)
they and their HCPs have more control over their health, (2) just
to check the data/results, (3) to keep track or to have an overview
of how they are doing, (4) to share data with other healthcare
organisations which do not have access, (5) to check what is written
down, if it is not correct, they can contact the HCP, and (6) these
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Table 1: Overview demographics of participants and their digital skills

Demographic Sub-category % or M (SD) | Min-Max
Interviews Workshops

Gender Male 70.0 50.0

Female 30.0 50.0
Age 69.0 (3.9) | 64.0-75.0 67.2 (4.6) | 61.0-75.0
Number of years diagnosed 0-5 years 0.0 0.0
with COPD

6-10 years 40.0 33.3

> 10 years 60.0 66.7
Highest level of education Primary school 0.0 0.0

High school 30.0 16.7

Trade school 40.0 16.7

University 30.0 50.0

Other 0.0 16.7
Health literacy 2 4.1 (0.6) | 3.0-4.7 4.1(0.8) | 3.0-5.0
Digital skills P 3.1(0.7) | 2.0-4.0 3.3 (0.5) | 3.0-4.0
Devices in use Computer/laptop 90.0 50.0

Smartphone 100.0 100.0

Smartwatch 10.0 0.0

Tablet 60.0 33.3

2 Person’s ability to find and understand health-related information, measured on a scale from 1 (low literacy) to 5 (high literacy).

b Person’s ability to use and understand technologies, measured on a scale from 1 (low skills) to 5 (high skills).

data are about their health, so it is their data. Two participants did
not agree with the second statement. One participant explained
that their HCP explains everything already during the consults
which was considered sufficient (“the more one knows, the more
worried one becomes” [P8]). Another disagreed with the statement
because for them it was not necessarily important, but nevertheless
added that it could be useful to have access as a look-up tool for,
for example, checking your blood values, but not important to have
access.

Statement 3: “I trust the health data I receive from my
healthcare professional more than the health data I gather
myself”

Participants who gathered health data themselves did not agree
with this statement. Almost all have the same trust in both health
data (“No, both equally, there is no.. Yes I have trust in both.” [P3]),
except for one participant. This participant experienced previously
that health data which has been sent from an HCP to another HCP
was not correct. Due to this, their trust in health data from the
HCPs fluctuates.

Statement 4: “It is difficult to receive the requested health
data from my healthcare professional”

Even though most participants think it is important to have ac-
cess to health data gathered by their HCPs, most of them still do not
have access to their medical records of the hospital. Some do have
access to the records of the general practitioner (GP). Participants
mentioned they either never requested health data from their HCPs
(“T'm not curious enough to go and ask for this.” [P1]), they were not
aware of whether it is possible to request this, or it was very easy
to receive this through an app or by logging in into a website with
their digital identity.

4.2.2  Feedback about mock-ups for health monitoring. This section
describes the findings from the second part of the interviews in
which we presented the participants different mock-ups of a future
health technology for monitoring health data. The aim of this part
was to be informed about their attitude towards using such a health
technology with different aspects.

When going through the different mock-ups for monitoring
their health, participants were asked about their first impressions.
The majority reacted positively, describing the mock-ups as being
nice, organised, funny, looking good, amazing, and interesting.
With such a technology, one thought the number of visits to the
HCPs could decrease, because: “You can share data with your GP
and pulmonologist through the app.” [P4]. Another one said it is
educational, you can check your own progress. It was seen as a
positive prompt or nudge to be physically active. Two participants
had some critical comments: it gives too much information, which
can work counterproductive, and something is lacking, which was
having a personal average for the different aspects. By having
insight into the average, people could better accept their condition
and learn how to deal with it.

The mock-ups with physical activity (Appendix A, Figure 1a)
and with positive health (Appendix A, Figure 1c) were considered
as most favourable. Several reasons were given for preferring the
physical activity mock-up: (1) to check whether you were active
enough and if not, to think about why not, (2) to have a clear
overview of the number of steps per day in an app which can
be shared with an HCP, and (3) to have an incentive to be more
active. The reason given for preferring the mock-up about positive
health was because it shows your mindset in your life and how you
deal with COPD. After these two, the calendar with visits to HCPs
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(Appendix A, Figure 1d) and the overview with mood (Appendix
A, Figure 1b), were liked second best. Furthermore, one indicated
to prefer the data of their healthcare visits (Appendix A, Figure 1e)
the most, and another one indicated having no specific preference
for any.

The mock-up which gives an overview of mood (Appendix A,
Figure 1b) was mentioned by most participants as the least favourite
because: “Yeah, the mood. I'm actually never feeling down or what-
ever. Yesterday, I also had to complete some forms with a question:
‘Do you ever feel down?’” Well, no actually” [P6]. Furthermore, the
mock-ups with the calendar (Appendix A, Figure 1d) and data (Ap-
pendix A, Figure 1e) of their healthcare visits were also mentioned
as least favourable.

Furthermore, participants were asked what their goal would be
with using a technology to monitor their health, and whether hav-
ing such a technology would help them deal with their symptoms.
Goals mentioned were: just out of curiosity, to continue staying
positive, to have a nice overview of all health data, to be more
active, and to gain stability in life. We found a discrepancy between
whether this example technology would help them deal with their
symptoms. Some think it will help them, but others commented
they already know how to deal with this. Participants do think
that for someone who was recently diagnosed with COPD, such
a technology which they can use to monitor their health, would
have added value.

Almost all participants were interested in seeing their health
data in a technology to monitor their health, except for two who
did not see added value in having this. The participants who were
interested would use their health data to check how it is going
with their health, and maybe to change some lifestyles if necessary.
When asked whether they want to see other information not shown
in the mock-ups, they found it difficult to answer. One said: “I don’t
know if there are any other important aspects concerning COPD.
But then I would actually like to have all the information as far as
that applies to me” [P7]. But what this information then really
would be, they could not answer. Besides this, most of them wanted
to know everything, and only two mentioned something could be
left out of the future technology: “I think that part about depression,
that’s nothing for me. [...] When I see that mock-up, I think: ‘Oh
no, go away’.” [P4].

If the participants would use an app to monitor their health, most
of them would share the health data with their HCPs. Reasons
for this are: “Because my healthcare professional also needs to
know how I'm doing. I'm feeling bad and I say: ‘I want to have
medication’. He should be able to see what is causing this. At least,
that is my opinion.” [P3], “That data should be available. And I have
little value considering privacy. I rather have convenience, that
another doctor can see everything with just one touch” [P7]. Two
participants would not share their health data gathered through an
app, because of privacy concerns, or thinking it has no added value
to share those with the HCP.

4.3 Attitude towards and needs related to
health predictions (interviews)

Participants were asked how they felt regarding receiving predic-
tions about their health. Some participants were positive about
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this, because: “That is nice of course. Because you can check it out for
yourself. [...] You learn a lot more about your health with this.” [P4],
“Fun! And no more and no less. I won’t get upset.” [P9]. However,
others were reluctant, because: “Because I think, well something will
be predicted I'm not ready for” [P8]. One participant was partly
positive about this because with having a prediction, they could
prepare themselves. But it could also make this person anxious.
Furthermore, one participant believes it is not possible to predict
your health, and another one thinks a prediction is unnecessary as
one would notice oneself how one feels.

The topics participants came up with to receive predictions about
were: specific factors such as age and weather (e.g. humidity) and
general health predictions like well-being, dyspnoea and COPD
health in 10 years. Two participants did not want any predictions.
One participant could not think of any topics, but after asking
about well-being, fatigue, dyspnoea and exacerbations, they in-
dicated they would want to have those predictions. Concerning
exacerbations, most participants thought it is not predictable: “You
get that all at once. [...] It is actually unpredictable, you just get it,
even though you’re still being very careful.” [P3]. Overall, partici-
pants thought it would be nice to have predictions about different
kinds of topics, but they do not always think it is predictable: “That
seems very difficult to do because it depends on so many factors.” [P2].

Most participants want to receive the prediction as a notification
or within the home screen of an application as a short message. It
differs how often they would check the prediction. Some would
like to check it every day, others once a month, and one participant
would only check it as a one-time thing. Participants would want
to know the reasoning behind the prediction: “Yes, then I'll know
what I, for example, it’s my fault you know, then I know I shouldn’t do
that again next time.” [P6]. When asked whether they would use an
online tool including health data monitoring and predictions, some
would and others would not. The added value of using such a tool
is: “That you can focus on your COPD. [...] Your life is controlled by
it anyway. With everything you do, you notice that you have COPD.”
[P7]. Participants who want to use such a tool indicated they would
not need incentives to be motivated to use the tool. Participants
who do not want to use it, also indicated incentives will not change
their attitude.

After the first discussion about predictions, we showed partici-
pants three mock-ups of predictions. In general, participants had a
positive opinion: ‘T do think they are funny, or well funny, I think
they are interesting. I'm actually very curious about it.” [P2]. Only
one participant was less positive about having this for themselves:
“Maybe it’s nice for Linda to know, but I don’t want it.” [P10]. This
same person said the following when seeing the mock-up about
mood predictions (Appendix A, Figure 2a): “That’s terrible! [...]
If it had been here [pointing to a bad mood], I would think: ‘Well
it’s better if I stay in bed all day’. [...] In my opinion, it’s not good
to know this in advance.” [P10]. Most participants preferred the
mock-up of dyspnoea with the reasoning behind the prediction
(Appendix A, Figure 2c), because: “I’'m constantly thinking about
that, like how come today I have less air than yesterday, why is that?
Is it because I had two alcoholic drinks, or ate too much, or didn’t move
enough or whatever?” [P2]. Opinions were divided on whether such
a predicting tool would be helpful in learning how to deal with
symptoms. Some were positive because one might be able to act



NordiCHI 2024, October 13-16, 2024, Uppsala, Sweden

upon those predictions. Others were less positive because they
already knew their body and their symptoms. They considered that
such a tool would have more added value for persons who have
been recently diagnosed with COPD.

4.4 Attitude towards coaching (workshops and
interviews)

During both the workshops and interviews, we focused on coaching.
During the workshops, we aimed to identify the topics the study
population wants coaching using deductive and inductive coding.
During the interviews, we aimed to identify the study population’s
attitude towards receiving virtual coaching using deductive and
inducte coding.

4.4.1  Topics for coaching. From the coaching workshops, we iden-
tified several potential topics for coaching: exercising, receiving
information, smoking cessation, mental well-being and coping with
losses. In terms of exercising, almost all participants mentioned
exercising as an important topic. Participants continuously got the
advice to keep exercising as much as possible, and one participant
wanted to learn to recognise their limits: “To know your limits. In
that initial phase, I was like, what do I do with this?” [P5].

All participants mentioned receiving information as an impor-
tant topic for coaching. Participants missed, among other things,
information regarding COPD in general, exacerbations, comorbidi-
ties, and social participation. Participants wished to receive better
information during all phases of their disease: ‘I think it [receiving
information] must be continuous. But in the beginning, I think it is
important that if you diagnose someone with COPD, that they know
what it is about and give it proper time and attention to also tell what
it is and what is behind it and what the course can be, because that is
different for everyone” [P2].

Smoking cessation was also mentioned as a potential coaching
topic during disease management. All participants got the advice
to quit smoking. Some participants managed to quit smoking with
help from smoking cessation therapy. However, this was not easy
for the participants: “Quitting smoking, that was a thing for me.
That was very, very intense, but 'm 14 years away from that [smok-
ing]. I went to smoking cessation therapy at the hospital. I had
guidance for a year and that was great” [P4].

In terms of mental well-being, participants in the workshops
mentioned experiencing difficulties with this. They still receive
either therapy or talk to a social worker. However, this support is
not available for everyone. Another important topic for coaching
mentioned was how to cope with losses, as this is a reoccurring
event during everyday life of people living with COPD: “How you
deal with the loss of everything. Because it remains a loss. Every
time you lose something and have to say goodbye to something
again. Thave an electric bike that has been in the shed for two years.
Yes, I have to say goodbye to that now. And yes, things like that.
It’s actually a continuous theme. So more and more disappears.
Saying goodbye to the vacuum cleaner is not so bad [though]” [P5].
This participant also mentioned struggling with finding meaning
after having to quit work: “There’s so much to work. What you
lose when you stop working, just like exercising. If you don’t do
that anymore, you’ll lose everything around it. That way, a lot
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disappears from your life. How do you deal with that? It remains
painful and the loss remains, even after all these years” [P5].

During the workshops, some participants explicitly mentioned
the need for guidance on what actions to take when it is not going
well. “Well, for example, to get advice if it turns out that things are
not going so well. To get advice on what I can do about it to ensure,
quote/unquote improvement. That it doesn’t get worse. Say you’re
suffering from shortness of breath, what you can do to make sure
that the shortness of breath gets less” [P7].

4.4.2  Virtual coaching. When looking at the mock-ups during the
interviews, most of the participants missed the current context in
the dialogues, especially when there was a concrete recommen-
dation that due to their decrease in physical activity, they could
ask the neighbour to go for a walk (Appendix A, Figure 3d). Sev-
eral participants commented that there was no question about the
underlying reasons for why they might have been less active but
instead, the coach made recommendations on how to increase ac-
tivity. This is especially important when people with COPD are not
feeling well and physical activity might worsen this. Besides the
specific reference to a neighbour that might not fit their context,
one participant also commented on the recommended activity itself,
because for them biking is easier.

Participants considered the coach useful in terms of stimulation
and motivation and raising awareness. For example, the coach rais-
ing awareness that the steps count is dropping was seen positively.
Such a coach could help to be more active, because “it kind of forces
you to face the facts” [P6]. The coach adds accountability which
can help with commitment. “It’s more an incentive. God, Marc sees
that I haven’t walk much today. I better should go for a bit.” [P10].
However, the coach should not be commanding: “You know, with
most people, if people come and say ‘You must do this. You must do
that” We merely ask “Would you, please.” This ‘You have to’ does not
exist for me. I don’t have to do anything.” [P9].

Another important role is to encourage reflection in relation
to current behaviour or predictions. Participants emphasized the
importance of inviting subjective reflection about potential causes
and how they are currently feeling. Several participants reported
that they already know quite well how they feel and would not
need technology to tell them that. It was suggested that the coach
asks how it is going and that they also can express how they feel:
“Yes, that, that you can indicate how or what, especially with that it
says: ‘Well, the coach has collected this data and that next week the
shortness of breath can increase’, what can be the cause of that.” [P6].
Next to adding subjective information that may contribute to the
cause, one participant also commented that they wanted to know
what the prediction is based on to learn from.

When discussing virtual coaching, some participants again men-
tioned that this program would be specifically beneficial for people
newly diagnosed with COPD: “With COPD just starting, it is a little
bit more important that you really stimulate movement. And whether
that’s biking or walking or something else, that’s the most impor-
tant thing.” [P3]. However, also people with COPD who already
know a lot might still benefit from a virtual coach: ‘T have already
learnt to deal with my symptoms. Still, maybe he has a different
perspective from me, that there is still room for improvement, I don’t
know.” [P9]. Furthermore, the aforementioned aspects of raising
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awareness and motivation might also be useful for persons who
already live with their condition for a longer time. One participant
was unsure whether they would use it daily and suggested it was
most useful when it is not going very well.

5 DISCUSSION

This study aimed to investigate the attitude of people with COPD
towards and the usefulness of monitoring their health, receiving
risk predictions and virtual coaching within an eHealth technol-
ogy. This study showed us that overall, people with COPD have
a positive attitude towards these topics and their usefulness for
COPD healthcare, except for risk predictions participants had a
more diverse attitude. Explanations of risk predictions seemed to
be important to understand the cause and whether their behaviour
played a role in the worsening of symptoms.

Even though the participants were quite positive in general, most
did mention that having such a technology, is more useful for newly
diagnosed persons who do not have a good understanding of their
symptoms yet. This is also the reason why some participants were
less positive regarding the use of such a technology for themselves,
as they are already self-managing their COPD. When looking at
previous literature, we do not see the participants mentioning this
difference between newly diagnosed persons and persons living
with COPD for a longer time (e.g. [33, 57]). A reason for this could
be that in our study the technology was not yet ready to use and in
others participants could already use it and could already experience
the added value of using it. Furthermore, some participants in our
study were also in doubt whether such a technology would have
enough information to make decent individual risk predictions or
to make any recommendations to users.

During our study, we noticed that when discussing data collec-
tion, monitoring and risk predictions, participants focused more on
physical aspects (e.g. activity). When talking about their mood, a lot
of them mentioned they do not need that within a self-management
eHealth technology. However, when discussing virtual coaching,
participants were more positive about the psychological aspects.
They mentioned that during their patient journey, they needed
support regarding their mental well-being. Also, when talking
about positive health, they were also more positive about the whole
holistic view which shows their mindset in life. So, this shows a
discrepancy towards the need for psychological aspects. This leaves
us questioning whether there still is a taboo regarding talking about
psychological aspects. Literature shows us that there are stigmas
around psychological problems (e.g. [17, 25, 32]), with discrepan-
cies around different age groups. For example, Hafford-Letchfield
and colleagues [17] show us that for older adults, it might be more
difficult to talk about psychological struggles. As it is more com-
mon nowadays to seek support, younger adults are more used to
this than older adults [17]. On the other hand, Mackenzie and col-
leagues [32] show that this topic is still stigmatized, but less among
older adults compared to younger and middle-aged adults. Overall,
this taboo could have influenced the needs participants expressed
during this study.
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5.1 Implications for design of self-management
eHealth for COPD

Based on our findings, we propose several implications for design
of self-management eHealth technologies for people with COPD.
By incorporating these implications, the technology’s usefulness
could increase and the interaction between humans and computers
could improve. First of all, we need to include personalisation. This
personalisation needs to focus on the context (e.g. what is the pre-
ferred activity?), and on the level of detail persons want to see. For
some, too much information would be overwhelming, others prefer
to have all information to feel in control. This information needs to
differ per person and might change over time, thus they should have
the option to customize this. Furthermore, personalisation should
focus on where people with COPD are in their patient journey. This
might be related to what is asked of them in terms of data collection,
which could add workload to their existing disease burden [14]. For
example, if persons are quite experienced and in a stable phase, they
might not be interested in completing questionnaires and being
constantly reminded of their disease. Thus, during the design of
the technology, we should not only focus on novice versus expert
users, but also on novice versus expert patients. They might have
learned a lot during their time since diagnosis. So, when designing
a self-management eHealth technology, it should reflect this level
of expertise. This is also supported in previous HCI literature, in
which it is noted that the need for information differs between
persons with multiple chronic conditions based on where they are
in their patient journey [6]. Personalisation within eHealth is an
important factor which affects usefulness and behaviour change
[28, 55]. To be able to develop a technology which could transform
COPD care, the technology needs to fit a diverse group of users.

Secondly, the self-management eHealth technologies need to
support people with COPD to reflect on their behaviour and pat-
terns. During this study, we noticed the importance of this several
times. For example, when going through the virtual coaching dia-
logue, participants wanted the coach to ask them why-questions
instead of receiving general tips to change a behaviour. This shows
that these eHealth technologies should not only give off-the-shelf
advice, but also help people with COPD reflect on what may be the
cause. In particular, when patients are experts, they know what
they are doing, but the technology did not take that into account
and gave generic advice. The importance of more in-depth coach-
ing content was also shown previously within virtual coaching for
health behaviour change in general [22].

Thirdly, when the self-management eHealth technology includes
a virtual coach, this coach can give some form of accountability
which can be motivating. However, this should be balanced, in other
words not too commanding. The technology needs to be more of
a supporting/reflecting tool instead of a paternalistic tool. People
with COPD want to draw lessons from technology to understand
why something happened. Previously, it was also suggested that
this learning from eHealth coaching needs to be step-by-step, not
overwhelming the person [40].

Drawing the lessons learned from a self-management eHealth
application for people with COPD also relates to our final implica-
tion: explainable Al Participants wanted to know the reasoning
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behind the risk predictions. HCI designers needs to incorporate ex-
plainable Al to enable the users to learn which factors contributed
to the prediction. This also raises the trustworthiness of the Al
within the eHealth technology and increases users’ understandabil-
ity [19, 35, 41]. We think that this is especially important in relation
to self-management: people with COPD then know what led to the
predicted improvement or worsening and whether they contributed
to this. This could prevent demotivating them in striving towards
a particular behaviour. For example, if a person tries to follow all
recommendations but given the progressive nature of COPD, their
symptoms still worsen, explainable AI could help them understand,
that it was not action that caused this, but for example, the current
weather or air pollution. Understanding which factors contributed
to the prediction can help them to maintain/change their health
behaviour, and to learn to accept the factors they have no influence
on. COPD is of course a progressive disease, so not everything is
preventable.

5.2 Limitations

This study also had some limitations. The first one is that we
interviewed people with COPD about their attitude towards a future
technology, which we visualised with mock-ups. Due to its low-
fidelity, participants could not try out the technology, which can
make it difficult to envision its usefulness and to form and explain
an opinion in depth. Secondly, the participants were all diagnosed
with COPD several years ago. No recently diagnosed persons were
included, who might yield different attitudes. Finally, the stigma
surrounding psychological issues could have influenced the needs
participants expressed.

6 CONCLUSION AND WHAT’S NEXT?

Based on our findings, we propose the need for personalisation in
context and level of details persons want, the need to include sup-
port for persons to reflect on their behaviour and patterns within
self-management eHealth technologies, the need for accountable,
motivating virtual coaching, and the need for explainable Al Fur-
thermore, we identified several opportunities for future HCI re-
search. More investigation is needed towards the importance of
raising awareness of their lifestyle and supporting reflection within
eHealth, and how this enables personalization of a self-management
eHealth technology for COPD. Furthermore, a more diverse group
of people with COPD (novice and expert) needs to be included
and participants need to have the opportunity to try out a self-
management eHealth technology before investigating the attitudes.
Finally, future research should focus on the mental/psychological
aspects of self-management of COPD and take potential stigmas
into account that might prevent people to openly discuss this in a
group setting.

To conclude this paper, we want to argue that self-management
eHealth technologies are promising for people with COPD. By
implementing a self-management eHealth technology, which sup-
ports reflection, people with COPD can become more aware of their
habits and symptoms and could feel more in control and empow-
ered. This can support them to take an active role in their care
process.

Marian Hurmuz et al.

ACKNOWLEDGMENTS

The authors want to thank all participants for their time, input and
support in the study. Furthermore, the authors want to thank Yfke
Dotinga for her help in conducting and transcribing interviews.
This work is supported by the RE-SAMPLE project that has received
funding from the European Union’s Horizon 2020 research and
innovation program under grant agreement No 965315.

COMPETING INTERESTS

The authors declare no conflict of interest.

REFERENCES

[1] Ashraf Abdul, Jo Vermeulen, Danding Wang, Brian Y. Lim, and Mohan Kankan-
halli. 2018. Trends and trajectories for explainable, accountable and intelligible
systems: An HCI research agenda. Conference on Human Factors in Computing
Systems - Proceedings 2018-April. https://doi.org/10.1145/3173574.3174156
Deepali Aneja, Adobe Research Seattle, Washington Daniel McDuf, Microsoft Re-
search Redmond, Washington Rens Hoegen, and Mary Czerwinski. 2021. Under-
standing conversational and expressive style in a multimodal embodied conver-
sational agent. Conference on Human Factors in Computing Systems - Proceedings.
https://doi.org/10.1145/3411764.3445708
[3] Julie Barlow, Chris Wright, Janice Sheasby, Andy Turner, and Jenny Hainsworth.
2002. Self-management approaches for people with chronic conditions: a review.
Patient Education and Counseling 48, 2: 177-187. https://doi.org/10.1016/S0738-
3991(02)00032-0
Bartolome Celli, Leonardo Fabbri, Gerard Criner, Fernando J. Martinez, David
Mannino, Claus Vogelmeier, Maria Montes de Oca, Alberto Papi, Don D. Sin, Mei
Lan K. Han, and Alvar Agusti. 2022. Definition and Nomenclature of Chronic
Obstructive Pulmonary Disease: Time for Its Revision. American journal of res-
piratory and critical care medicine 206, 11: 1317-1325. https://doi.org/10.1164/
RCCM.202204-0671PP/SUPPL_FILE/DISCLOSURES.PDF
[5] Thomas Davenport and Ravi Kalakota. 2019. The potential for artificial intelli-
gence in healthcare. Future Healthcare Journal 6, 2: 94. https://doi.org/10.7861/
FUTUREHOSP.6-2-94
[6] Julie Doyle, Emma Murphy, Janneke Kuiper, Suzanne Smith, Caoimhe Hannigan,
An Jacobs, and John Dinsmore. 2019. Managing multimorbidity: Identifying
design requirements for a digital self-management tool to support older adults
with multiple chronic conditions. Conference on Human Factors in Computing
Systems - Proceedings. https://doi.org/10.1145/3290605.3300629
Yanping Duan, Borui Shang, Wei Liang, Gaohui Du, Min Yang, and Ryan E.
Rhodes. 2021. Effects of eHealth-Based Multiple Health Behavior Change In-
terventions on Physical Activity, Healthy Diet, and Weight in People With
Noncommunicable Diseases: Systematic Review and Meta-analysis. 7 Med In-
ternet Res 2021;23(2):e23786 https://www.jmir.org/2021/2/e23786 23, 2: e23786.
https://doi.org/10.2196/23786
[8] Orlaith Mairead Duff, Deirdre M.J. Walsh, Bréna A. Furlong, Noel E. O’Connor,
Kieran A. Moran, and Catherine B. Woods. 2017. Behavior Change Techniques in
Physical Activity eHealth Interventions for People With Cardiovascular Disease:
Systematic Review. J Med Internet Res 2017;19(8):e281 https://www.jmir.org/2017/
8/e281 19, 8: e7782. https://doi.org/10.2196/JMIR.7782
Tanja W. Effing, Jan H. Vercoulen, Jean Bourbeau, Jaap Trappenburg, Anke
Lenferink, Paul Cafarella, David Coultas, Paula Meek, Paul Van Der Valk, Erik
W.M.A. Bischoff, Christine Bucknall, Naresh A. Dewan, Frances Early, Vincent
Fan, Peter Frith, Daisy J.A. Janssen, Katy Mitchell, Mike Morgan, Linda Nici,
Irem Patel, Haydn Walters, Kathryn L. Rice, Sally Singh, Richard Zuwallack,
Roberto Benzo, Roger Goldstein, Martyn R. Partridge, and Job Van Der Palen.
2016. Definition of a COPD self-management intervention: International Expert
Group consensus. European Respiratory Journal 48, 1: 46-54. https://doi.org/10.
1183/13993003.00025-2016
[10] Upol Ehsan and Mark O. Riedl. 2020. Human-Centered Explainable Al: Towards a
Reflective Sociotechnical Approach. Lecture Notes in Computer Science (including
subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics)
12424 LNCS: 449-466. https://doi.org/10.1007/978-3-030-60117-1_33/TABLES/3
Miguel Angel Fernandez-Granero, Daniel Sanchez-Morillo, and Antonio Leon-
Jimenez. 2018. An artificial intelligence approach to early predict symptom-
based exacerbations of COPD. Biotechnology & Biotechnological Equipment 32, 3:
778-784. https://doi.org/10.1080/13102818.2018.1437568
Mostafa Ghanei, Jafar Aslani, Mahdi Azizabadi-Farahani, Shervin Assari, and
Seyed-Hassan Saadat. 2008. Logistic regression model to predict chronic obstruc-
tive pulmonary disease exacerbation. Archives of Medical Science 3, 4: 360-366.
Christoph Gross, Dario Kohlbrenner, Christian F. Clarenbach, Adam Ivankay,
Thomas Brunschwiler, Yves Nordmann, and Florian v. Wangenheim. 2020. A
Telemonitoring and Hybrid Virtual Coaching Solution “CAir” for Patients with

—_
5,

—_
=t

—
)

—_
L

[11

[12

=
&


https://doi.org/10.1145/3173574.3174156
https://doi.org/10.1145/3411764.3445708
https://doi.org/10.1016/S0738-3991(02)00032-0
https://doi.org/10.1016/S0738-3991(02)00032-0
https://doi.org/10.1164/RCCM.202204-0671PP/SUPPL_FILE/DISCLOSURES.PDF
https://doi.org/10.1164/RCCM.202204-0671PP/SUPPL_FILE/DISCLOSURES.PDF
https://doi.org/10.7861/FUTUREHOSP.6-2-94
https://doi.org/10.7861/FUTUREHOSP.6-2-94
https://doi.org/10.1145/3290605.3300629
https://www.jmir.org/2021/2/e23786
https://doi.org/10.2196/23786
https://www.jmir.org/2017/8/e281
https://www.jmir.org/2017/8/e281
https://doi.org/10.2196/JMIR.7782
https://doi.org/10.1183/13993003.00025-2016
https://doi.org/10.1183/13993003.00025-2016
https://doi.org/10.1007/978-3-030-60117-1_33/TABLES/3
https://doi.org/10.1080/13102818.2018.1437568

Self-management of COPD supported by eHealth

[14

[15]

[16]

(17

(18

[19

[20]

[21]

[22

~
&

[24]

[25]

[26

[27

[28

[29]

[32]

Chronic Obstructive Pulmonary Disease: Protocol for a Randomized Controlled
Trial. JMIR Res Protoc 2020;9(10):e20412 https://www.researchprotocols.org/2020/
10/€20412 9, 10: €20412. https://doi.org/10.2196/20412

Christiane Griinloh, Eline te Braake, Marian Hurmuz, and Stephanie Jansen-
Kosterink. 2022. Balancing data-hungriness of Al and the workload of manual
data collection. In: Exploring Human-Centered Al in Healthcare: A Workshop
Report. International Reports on Socio-Informatics 19, 2: 28-32. Retrieved January
24, 2023 from http://www.iisi.de

G. Guder and S. Stork. 2019. COPD and heart failure: differential diagnosis
and comorbidity. Herz 44, 6: 502-508. https://doi.org/10.1007/S00059-019-4814-
7/TABLES/2

Giilgin Avsar and Magfiret Kasikei. Living with chronic obstructive pulmonary
disease: a qualitative study. AUSTRALIAN JOURNAL OF ADVANCED NURSING
28, 2. Retrieved February 7, 2024 from http://www.goldcopd.org/

Trish Hafford-Letchfield, Jeffrey R. Hanna, Toby J. Ellmers, Susan Rasmussen,
Nicola Cogan, Helen Gleeson, Jolie Goodman, Sophie Martin, Patrick Walker,
and Matthew Quaife. 2022. Talking really does matter: Lay perspectives from
older people on talking about suicide in later life. Frontiers in Psychology 13.
https://doi.org/10.3389/FPSYG.2022.1009503/FULL

Jianxing He, Sally L. Baxter, Jie Xu, Jiming Xu, Xingtao Zhou, and Kang Zhang.
2019. The practical implementation of artificial intelligence technologies in
medicine. Nature Medicine 2019 25:1 25, 1: 30-36. https://doi.org/10.1038/s41591-
018-0307-0

Andreas Holzinger, Chris Biemann, Constantinos S. Pattichis, and Douglas B.
Kell. 2017. What do we need to build explainable AI systems for the medical
domain? Preprint arXiv. https://doi.org/10.48550/arxiv.1712.09923

Beatrice Huang, Rachel Willard-Grace, Denise De Vore, Jessica Wolf, Chris
Chirinos, Stephanie Tsao, Danielle Hessler, George Su, and David H Thom. 2017.
Health coaching to improve self-management and quality of life for low income
patients with chronic obstructive pulmonary disease (COPD): protocol for a
randomized controlled trial. BMC Pulmonary Medicine 17, 90. https://doi.org/10.
1186/s12890-017-0433-3

M Huber, M van Vliet, M Giezenberg, B Winkens, Y Heerkens, P C Dagnelie,
and J A Knottnerus. 2016. Towards a “patient-centred” operationalisation of the
new dynamic concept of health: a mixed methods study. BMJ open 6, 1: €010091.
https://doi.org/10.1136/bmjopen-2015-010091

Marian Z.M. Hurmuz, Stephanie M. Jansen-Kosterink, Tessa Beinema, Katrien
Fischer, Harm op den Akker, and Hermie J. Hermens. 2022. Evaluation of a virtual
coaching system eHealth intervention: A mixed methods observational cohort
study in the Netherlands. Internet Interventions 27: 100501. https://doi.org/10.
1016/J.INVENT.2022.100501

Jinglu Jiang and Ann Frances Cameron. 2020. IT-Enabled Self-Monitoring for
Chronic Disease Self-Management: An Interdisciplinary Review. MIS Quarterly
44, 1b: 451-508. https://doi.org/10.25300/MISQ/2020/15108

Marjan Kerkhof, Daryl Freeman, Rupert Jones, Alison Chisholm, and David B.
Price. 2015. Predicting frequent COPD exacerbations using primary care data.
International Journal of Chronic Obstructive Pulmonary Disease 10, 1: 2439-2450.
https://doi.org/10.2147/COPD.S94259

Eva Marie Kessler, Sabrina Agines, and Catherine E. Bowen. 2014. Attitudes
towards seeking mental health services among older adults: personal and con-
textual correlates. Aging & Mental Health 19, 2: 182-191. https://doi.org/10.1080/
13607863.2014.920300

Kirsi Kiveld, Satu Elo, Helvi Kyngés, and Maria Kaéridinen. 2014. The effects of
health coaching on adult patients with chronic diseases: A systematic review.
Patient Education and Counseling 97, 2: 147-157. https://doi.org/10.1016/J.PEC.
2014.07.026

Keegan Knittle, Johanna Nurmi, Rik Crutzen, Nelli Hankonen, Marguerite Beattie,
and Stephan U. Dombrowski. 2018. How can interventions increase motivation
for physical activity? A systematic review and meta-analysis. Health Psychology
Review 12, 3: 211-230. https://doi.org/10.1080/17437199.2018.1435299

Paul Krebs, James O. Prochaska, and Joseph S. Rossi. 2010. A meta-analysis of
computer-tailored interventions for health behavior change. Preventive Medicine
51, 3—-4: 214-221. https://doi.org/10.1016/].YPMED.2010.06.004

Tianshuo Li, Mason Haynes, Josephine Juhring, Bradley Rucker, Ashwin Prab-
hakar, and Tom Ongwere. 2022. Designing a Mobile App with Patients with
Discordant Chronic Comorbidities (DCCs): a Usability Study. ACM International
Conference Proceeding Series. https://doi.org/10.1145/3546155.3546648

Kate R. Lorig and Halsted R. Holman. 2003. Self-management education: History,
definition, outcomes, and mechanisms. Annals of Behavioral Medicine 26, 1: 1-7.
https://doi.org/10.1207/S15324796 ABM2601_01

Deborah Lupton. 2014. Self-tracking cultures: Towards a sociology of personal
informatics. Proceedings of the 26th Australian Computer-Human Interaction Con-
ference, OzCHI 2014: 77-86. https://doi.org/10.1145/2686612.2686623

Corey S. Mackenzie, Patrick J. Heath, David L. Vogel, and Richelle Chekay. 2019.
Age differences in public stigma, self-stigma, and attitudes toward seeking help:
A moderated mediation model. Journal of Clinical Psychology 75, 12: 2259-2272.
https://doi.org/10.1002/JCLP.22845

(33]

[34

[35

&
2

[37

[38

@
20,

[40

[41

[42

[43

[44

[45

[46

[47

[50

[51

NordiCHI 2024, October 13-16, 2024, Uppsala, Sweden

Sarah Marklund, Malin Tistad, Sara Lundell, Lina Ostrand, Ann Soérlin, Ca-
rina Bostrom, Karin Wadell, and Andre Nyberg. 2021. Experiences and Fac-
tors Affecting Usage of an eHealth Tool for Self-Management Among People
With Chronic Obstructive Pulmonary Disease: Qualitative Study. 7 Med In-
ternet Res 2021;23(4):e25672 https://www .jmir.org/2021/4/e25672 23, 4: €25672.
https://doi.org/10.2196/25672

Carlos H. Martinez, David M. Mannino, and Miguel J. Divo. 2014. Defining COPD-
Related Comorbidities, 2004-2014. Chronic Obstructive Pulmonary Diseases 1, 1:
51-63. https://doi.org/10.15326/JCOPDF.1.1.2014.0119

Flavio Di Martino and Franca Delmastro. 2022. Explainable AI for clinical and
remote health applications: a survey on tabular and time series data. Artificial
Intelligence Review. https://doi.org/10.1007/s10462-022-10304-3

Mas S. Mohktar, Stephen J. Redmond, Nick C. Antoniades, Peter D. Rochford,
Jeffrey J. Pretto, Jim Basilakis, Nigel H. Lovell, and Christine F. McDonald. 2015.
Predicting the risk of exacerbation in patients with chronic obstructive pulmonary
disease using home telehealth measurement data. Artificial Intelligence in Medicine
63, 1: 51-59. https://doi.org/10.1016/]. ARTMED.2014.12.003

Fariba Mostajeran, Frank Steinicke, Oscar Javier Ariza Nunez, Dimitrios Gatsios,
and Dimitrios Fotiadis. 2020. Augmented Reality for Older Adults: Exploring
Acceptability of Virtual Coaches for Home-based Balance Training in an Aging
Population. Conference on Human Factors in Computing Systems - Proceedings.
https://doi.org/10.1145/3313831.3376565

Harm op den Akker, Miriam Cabrita, and Aristodemos Pnevmatikakis. 2021.
Digital Therapeutics: Virtual Coaching Powered by Artificial Intelligence on
Real-World Data. Frontiers in Computer Science 3: 117. https://doi.org/10.3389/
FCOMP.2021.750428/BIBTEX

Ryan E. Rhodes, Desmond McEwan, and Amanda L. Rebar. 2019. Theories of
physical activity behaviour change: A history and synthesis of approaches. Psy-
chology of Sport and Exercise 42: 100-109. https://doi.org/10.1016/].PSYCHSPORT.
2018.11.010

Kathleen Ryan, Samantha Dockray, and Conor Linehan. 2022. Understanding
How eHealth Coaches Tailor Support For Weight Loss: Towards the Design of
Person-Centered Coaching Systems. Conference on Human Factors in Computing
Systems - Proceedings. https://doi.org/10.1145/3491102.3501864

Deepti Saraswat, Pronaya Bhattacharya, Ashwin Verma, Vivek Kumar Prasad,
Sudeep Tanwar, Gulshan Sharma, Pitshou N. Bokoro, and Ravi Sharma. 2022.
Explainable AT for Healthcare 5.0: Opportunities and Challenges. IEEE Access 10:
84486-84517. https://doi.org/10.1109/ACCESS.2022.3197671

Jade Schrijver, Anke Lenferink, Marjolein Brusse-Keizer, Marlies Zwerink,
Paul D.LP.M. van der Valk, Job van der Palen, and Tanja W. Effing. 2022.
Self-management for people with chronic obstructive pulmonary disease.
Cochrane Database of Systematic Reviews 2022, 1. https://doi.org/10.1002/14651858.
CD002990.PUB4

Dionne E. Smid, Martijn A. Spruit, Sarah Houben-Wilke, Jean W.M. Muris, Gernot
G.U. Rohde, Emiel F.M. Wouters, and Frits M.E. Franssen. 2016. Burden of COPD in
patients treated in different care settings in the Netherlands. Respiratory Medicine
118: 76-83. https://doi.org/10.1016/J.RMED.2016.07.015

Alison Smith-Renner, Ron Fan, Melissa Birchfield, Tongshuang Wu, Jordan Boyd-
Graber, Daniel S. Weld, and Leah Findlater. 2020. No Explainability without
Accountability: An Empirical Study of Explanations and Feedback in Interactive
ML. Conference on Human Factors in Computing Systems - Proceedings. https:
//doi.org/10.1145/3313831.3376624

Sajitha Sophia Sritharan, Elisabeth Bomholt @stergaard, Jacob Callesen, Maria
Elkjaer, Louise Sand, Ole Hilberg, Seren Helbo Skaarup, and Anders Lokke. 2021.
Barriers toward Physical Activity in COPD: A Quantitative Cross-Sectional,
Questionnaire-Based Study. COPD: Journal of Chronic Obstructive Pulmonary
Disease 18, 3: 272-280. https://doi.org/10.1080/15412555.2021.1922371

Silke Ter Stal, Joanne Sloots, Aniel Ramlal, Harm Op Den Akker, Anke Lenferink,
and Monique Tabak. 2021. An Embodied Conversational Agent in an eHealth
Self-management Intervention for Chronic Obstructive Pulmonary Disease and
Chronic Heart Failure: Exploratory Study in a Real-life Setting. JMIR Hum Factors
2021;8(4):24110 https://humanfactors.jmir.org/2021/4/e24110 8, 4: e24110. https:
//doi.org/10.2196/24110

Daiana Stolz, Anja Meyer, Janko Rakic, Lucas Boeck, Andreas Scherr, and Michael
Tamm. 2014. Mortality risk prediction in COPD by a prognostic biomarker panel.
European Respiratory Journal 44: 1557-1570. https://doi.org/10.1183/09031936.
00043814

Sean D. Sullivan, Scott D. Ramsey, and Todd A. Lee. 2000. The Economic Burden
of COPD. Chest journal 117, 2: 55-9S. https://doi.org/10.1378/chest.117.2_suppl.5S
Ann Sylvia Louise Wingérdh, Carina Géransson Sven Larsson Frode Slinde Lowie
EGW Vanfleteren, and Lowie EGW Vanfleteren. 2020. Effectiveness of Energy
Conservation Techniques in Patients with COPD. Interventional Pulmonology
Respiration 99: 409-416. https://doi.org/10.1159/000506816

Helena Tendedez, Maria Angela Ferrario, and Roisin McNaney. 2019. “The issue
with that sort of data?”: Clinicians’ accountability concerns around COPD self-
monitoring tools. Proceedings of the ACM Conference on Computer Supported
Cooperative Work, CSCW': 382-386. https://doi.org/10.1145/3311957.3359464
Olivia Thorpe, Saravana Kumar, Kylie Johnston, and Olivia Thorpe Saravana
Kumar. 2014. Barriers to and enablers of physical activity in patients with COPD


https://www.researchprotocols.org/2020/10/e20412
https://www.researchprotocols.org/2020/10/e20412
https://doi.org/10.2196/20412
http://www.iisi.de
https://doi.org/10.1007/S00059-019-4814-7/TABLES/2
https://doi.org/10.1007/S00059-019-4814-7/TABLES/2
http://www.goldcopd.org/
https://doi.org/10.3389/FPSYG.2022.1009503/FULL
https://doi.org/10.1038/s41591-018-0307-0
https://doi.org/10.1038/s41591-018-0307-0
https://doi.org/10.48550/arxiv.1712.09923
https://doi.org/10.1186/s12890-017-0433-3
https://doi.org/10.1186/s12890-017-0433-3
https://doi.org/10.1136/bmjopen-2015-010091
https://doi.org/10.1016/J.INVENT.2022.100501
https://doi.org/10.1016/J.INVENT.2022.100501
https://doi.org/10.25300/MISQ/2020/15108
https://doi.org/10.2147/COPD.S94259
https://doi.org/10.1080/13607863.2014.920300
https://doi.org/10.1080/13607863.2014.920300
https://doi.org/10.1016/J.PEC.2014.07.026
https://doi.org/10.1016/J.PEC.2014.07.026
https://doi.org/10.1080/17437199.2018.1435299
https://doi.org/10.1016/J.YPMED.2010.06.004
https://doi.org/10.1145/3546155.3546648
https://doi.org/10.1207/S15324796ABM2601_01
https://doi.org/10.1145/2686612.2686623
https://doi.org/10.1002/JCLP.22845
https://www.jmir.org/2021/4/e25672
https://doi.org/10.2196/25672
https://doi.org/10.15326/JCOPDF.1.1.2014.0119
https://doi.org/10.1007/s10462-022-10304-3
https://doi.org/10.1016/J.ARTMED.2014.12.003
https://doi.org/10.1145/3313831.3376565
https://doi.org/10.3389/FCOMP.2021.750428/BIBTEX
https://doi.org/10.3389/FCOMP.2021.750428/BIBTEX
https://doi.org/10.1016/J.PSYCHSPORT.2018.11.010
https://doi.org/10.1016/J.PSYCHSPORT.2018.11.010
https://doi.org/10.1145/3491102.3501864
https://doi.org/10.1109/ACCESS.2022.3197671
https://doi.org/10.1002/14651858.CD002990.PUB4
https://doi.org/10.1002/14651858.CD002990.PUB4
https://doi.org/10.1016/J.RMED.2016.07.015
https://doi.org/10.1145/3313831.3376624
https://doi.org/10.1145/3313831.3376624
https://doi.org/10.1080/15412555.2021.1922371
https://humanfactors.jmir.org/2021/4/e24110
https://doi.org/10.2196/24110
https://doi.org/10.2196/24110
https://doi.org/10.1183/09031936.00043814
https://doi.org/10.1183/09031936.00043814
https://doi.org/10.1378/chest.117.2_suppl.5S
https://doi.org/10.1159/000506816
https://doi.org/10.1145/3311957.3359464

NordiCHI 2024, October 13-16, 2024, Uppsala, Sweden

[52

[53

[55

(56

]

following a hospital admission: a qualitative study International Journal of COPD
Dovepress Barriers to and enablers of physical activity in patients with COPD
following a hospital admission: a qualitative study. International Journal of COPD
2014: 9-115. https://doi.org/10.2147/COPD.S54457

Kostas M. Tsiouris, Vassilios D. Tsakanikas, Dimitrios Gatsios, and Dimitrios 1.
Fotiadis. 2020. A Review of Virtual Coaching Systems in Healthcare: Closing
the Loop With Real-Time Feedback. Frontiers in Digital Health 2: 567502. https:
//doi.org/10.3389/FDGTH.2020.567502/BIBTEX

Derya Tiliice and Seving Kutlutiirkan. 2018. The effect of health coaching on
treatment adherence, self-efficacy, and quality of life in patients with chronic
obstructive pulmonary disease. International Journal of Nursing Practice 24, 4:
€12661. https://doi.org/10.1111/IJN.12661

Marcelo Velloso and José R. Jardim. 2006. Study of Energy Expenditure During
Activities of Daily Living Using and Not Using Body Position Recommended by
Energy Conservation Techniques in Patients With COPD. Chest 130, 1: 126-132.
https://doi.org/10.1378/CHEST.130.1.126

Lex Van Velsen, Nienke Nijhof, and Olga Kulyk. 2013. Health 2.0: new tech-
nologies. In Improving eHealth, ] EW.C. van Gemert-Pijnen, O Peters and H.C.
Ossebaard (eds.). Eleven International Publishing, The Hague, 111-126.

Jorgen Vestbo, Suzanne S Hurd, Alvar G Agusti, Paul W Jones, Claus Vogelmeier,
Antonio Anzueto, Peter ] Barnes, Leonardo M Fabbri, Fernando ] Martinez, Masa-
haru Nishimura, Robert A Stockley, Don D Sin, and Roberto Rodriguez-Roisin.

[57

[58

[60

[61

Marian Hurmuz et al.

2013. Pulmonary Perspective Global Strategy for the Diagnosis, Management,
and Prevention of Chronic Obstructive Pulmonary Disease GOLD Executive
Summary. American Journal of Respiratory and Critical Care Medicine 187, 4:
347-365. https://doi.org/10.1164/rccm.201204-0596PP

Sigrid Vorrink, Chantal Huisman, Helianthe Kort, Thierry Troosters, and Jan
Willem Lammers. 2017. Perceptions of Patients With Chronic Obstructive Pul-
monary Disease and Their Physiotherapists Regarding the Use of an eHealth Inter-
vention. JMIR Hum Factors 2017;4(3):e20 https://humanfactors.jmir.org/2017/3/e20
4, 3: €7196. https://doi.org/10.2196/HUMANFACTORS.7196

VZinfo. 2022. COPD | Leeftijd en geslacht | Volksgezondheid en Zorg. Retrieved
February 7, 2024 from https://www.vzinfo.nl/copd/leeftijd-en-geslacht

Julia Walters, Helen Cameron-Tucker, Karen Wills, Natalie Schiiz, Jenn Scott,
Andrew Robinson, Mark Nelson, Paul Turner, Richard Wood-Baker, E Haydn
Walters, and al Bmj. 2013. Effects of telephone health mentoring in community-
recruited chronic obstructive pulmonary disease on self-management capacity,
quality of life and psychological morbidity: a randomised controlled trial. BMF
Open 3, 9: €003097. https://doi.org/10.1136/bmjopen-2013-003097

World Health Organization. 2015. World report on ageing and health. Geneva.
Retrieved from http://apps.who.int/iris/handle/10665/186463

World Health Organization. 2020. Decade of healthy ageing: baseline report.
Geneva. Retrieved from https://www.who.int/publications/i/item/9789240017900


https://doi.org/10.2147/COPD.S54457
https://doi.org/10.3389/FDGTH.2020.567502/BIBTEX
https://doi.org/10.3389/FDGTH.2020.567502/BIBTEX
https://doi.org/10.1111/IJN.12661
https://doi.org/10.1378/CHEST.130.1.126
https://doi.org/10.1164/rccm.201204-0596PP
https://humanfactors.jmir.org/2017/3/e20
https://doi.org/10.2196/HUMANFACTORS.7196
https://www.vzinfo.nl/copd/leeftijd-en-geslacht
https://doi.org/10.1136/bmjopen-2013-003097
http://apps.who.int/iris/handle/10665/186463
https://www.who.int/publications/i/item/9789240017900

Self-management of COPD supported by eHealth

APPENDIX A - MOCK-UPS OF EXAMPLE TECHNOLOGY
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Figure 1: Mock-ups of example technology — part health data collection for health monitoring.
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Figure 2: Mock-ups of example technology — part risk predictions.
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Virtual Coach
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Figure 3: Mock-ups of example technology — part virtual coach.
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