Respiratory Self-Care: Identifying Current Challenges and Future
Potentials for Digital Technology to Support People with Chronic
Respiratory Conditions

ABSTRACT

Chronic respiratory conditions (CRCs) are life-long diseases
affecting millions of people worldwide. They have a huge impact
on individuals’ everyday lives, resulting in a number of physical
and emotional challenges. Self-management interventions for
CRCs are thought to provide empowerment and improve quality of
life. However, despite the number of people living with CRCs,
most self-management tools in previous HCI work have been
designed without the insight of those affected by the conditions. In
this paper, we contribute to the literature by investigating the
experiences and everyday challenges faced by those with CRCs,
through the involvement of 156 participants via interviews and an
anonymous survey. Our findings reveal the self-care challenges of
CRCs and the reactive management approaches taken by
participants. We conclude by providing a set of design implications
that support the design of future self-management tools for CRCs.
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1 Introduction

Chronic respiratory conditions (CRCs) are long-term chronic
diseases that affect the airways and lungs [1]. Over 300 million
people worldwide are living with CRCs, with the most common
being Chronic Obstructive Pulmonary Disease (COPD) and asthma
[1]. CRCs are characterized by periods of exacerbation (i.e.
worsened symptoms) brought on by certain triggers. These triggers
make it difficult for individuals to engage in everyday activities,
such as walking to the shops, socializing, dressing or washing
oneself. Exacerbations can lead to unscheduled hospitalization,
causing distress to individuals and their families, while being a
considerable challenge for the US and UK health economy [2, 3].

It is suggested that improving self-management strategies for CRCs
could alleviate this challenge on the health economy [2, 3, 4, 39]
and improve quality of life for individuals [32, 54].

As aresult, various studies have looked at how digital tools can
enhance traditional self-management for people with CRCs [5, 6,
7,9, 45, 44], including helping them manage their symptoms (e.g.
breathlessness) [44, 5], identify triggers (e.g. air pollution) [5, 9]
and support rehabilitation classes [45, 31, 6]. Although these are all
important aspects of managing these conditions, there is a need to
gain a deeper understanding of the challenges that underpin self-
care practices involved with CRCs. This would help to understand
if, and how, technology could best support these practices.

Cicutto et al. [10] engaged individuals with COPD to outline the
different issues that can affect self-care outside of clinical settings,
resulting in implications for medical practice. Understanding self-
care challenges and individual needs can influence how self-
management tools for these conditions are designed to fit into
people’s lives. The majority of HCI literature around self-
management tools for respiratory care have not involved end users
in the early requirements gathering and design stages of the work.
Instead, working with clinicians to devise these tools and outline
requirements has been favored [44, 5, 6, 9, 45].

Whilst clinicians can provide useful insight, there is a need to
understand the intrinsic needs, values and motivations that people
with CRCs have around self-management, particularly due to the
acknowledged difficulties that have been reported around engaging
them in effective self-management [48, 28, 39]. For example, those
with COPD are known to have a low adherence to self-management
plans, including taking prescribed medication [48] and attending
rehabilitation classes [28, 39]. This provides a strong case to better
engage the CRC community in HCI research around self-
management technologies. This can help in addressing their needs
by uncovering potentials that may otherwise be overlooked when
solely working with healthcare professionals [11, 12].

This paper describes a series of engagement activities with the
CRC community to explore daily challenges living with the
condition, experiences of self-care and perceptions of using
technology for self-care. First, we conducted a survey to explore
the CRC community’s everyday use of technology and their self-
care techniques, which received 147 responses. We then conducted
in-depth interviews with 9 people, to provide a richer picture of
their self-care experiences and explore the ways in which digital
tools can support them (and have supported them) for CRC self-
care.

Our paper makes 3 main contributions to pervasive health care.
First, we provide broad insights into the everyday technologies and
specific techniques used by the CRC community to manage their



condition. Second, we highlight the everyday challenges of living
with a CRC and management approaches undertaken (both digital
and traditional) to understand where, if and how technology can
augment existing self-care practices. Finally, we provide a set of
novel design implications to inform the future design of self-
management technologies for those with CRCs.

2 Background

2.1 Managing Chronic Respiratory Conditions

Chronic Respiratory Conditions (CRCs) are conditions such as
COPD, asthma, bronchiectasis and chronic bronchitis. They can
develop due to factors such as smoking, air pollution and repeated
lower respiratory infections during youth [14]. Identifying which
condition a person has can be difficult, as characteristics of
different respiratory conditions can be similar [15]. Individuals
with these conditions experience breathlessness, frequent chest
infections, wheezing and fatigue [16, 17]. These symptoms may be
experienced in everyday life or brought on by specific triggers,
such as flus, exercise, smoke inhalation and pollen [18, 23], which
can then cause exacerbations that make it difficult for individuals
to engage in everyday life. CRCs can affect people of all ages,
however most diagnoses occur in those who are over 65 [19, 44].
Self-management’ or ‘self-care’ refers to self-initiated activities
conducted by an individual as part of daily living to conserve
physical, social and emotional wellness [20]. Self-care is crucial to
CRC management, as it can improve quality of life and physical
functioning [32]. Self-care activities typically involve taking
prescribed medication such as inhalers or oxygen therapy [21],
avoiding specific triggers [24], and taking regular readings on a
peak flow meter (a handheld mechanical device which is blown into
to provide a measure of expiration speed) [43]. Individuals may
also be provided with rescue medication to keep at home,
containing antibiotics and oral steroids to take during exacerbations
[23]. They may be advised to keep diaries of their symptoms to
discuss during periodic reviews with their care provider [24].

Avoiding triggers can be challenging for those with CRCs, often
leading to the adoption of a sedentary and isolated lifestyle, despite
exercise and social support being important for management [25].
Those with CRCs may have difficulty enjoying hobbies and
carrying out everyday activities [10]. This can lead to individuals
feeling depressed and pessimistic about their future [10].

Pulmonary Rehabilitation (PR) is a program for people with
respiratory conditions, which provides emotional and educational
support, followed by exercise classes designed to teach breathing
techniques and build lung strength [26]. It is considered a key
intervention for some chronic respiratory conditions [26, 27].
Despite being an important intervention, studies show that dropout
rates are considerable, due to a variety of reasons including illness,
hospitalization, tiredness and transport issues [28, 29].

These adherence difficulties and quality of life challenges faced
by those with CRCs demonstrate the requirement to better
understand self-care practices, followed by the challenges that may
affect the use of digital tools to support their needs.

2.2 Digital Tools to Support Self-Management

Self-management technologies (e.g. mHealth apps and wearables)
can support people with long-term health conditions to improve
quality of life, take control of their condition and keep their
clinicians informed from outside the clinic. There have been several
examples of self-management and intervention tools specifically
developed to support people with CRCs in the literature. Examples
include tools for helping people better understand their condition
[5], practicing rehabilitative exercises [6], improving air quality in
the home [7] and exacerbation prediction [9].

Taylor et al. [6] looked at the ways in which people with COPD
who live far from clinics can still participate in Pulmonary
Rehabilitation (PR) at home. They developed a home-based PR
program using video conferencing technology, reporting clinical
improvements for each participant compared to traditional PR
programs. Although a much-needed intervention to aid the
challenges in PR participation, the study focuses on the creation of
a therapist supported tool to make existing rehabilitation classes
more accessible; it does not widen our understanding of self-
management outside of this supervised support.

Similarly, Yun and Arriaga [5] and Pereira et al. [31] focus on
the creation and evaluation of CRC education and exercise
intervention tools. Yun and Arriaga [5] created an SMS
intervention tool for asthmatic children, looking at the extent to
which daily SMS messages improved knowledge about asthma and
symptoms. Daily messages were shown to help medication
compliance, improve the quality of interactions between children
and their healthcare providers, and resulted in them more actively
questioning aspects of their condition with their caregivers.

Pereira et al. [31] described the creation of a multi-platform
COPD exercise app designed by researchers, to create rehabilitative
exercise sessions and communicate the generated data with
caregivers and on Facebook. The app was evaluated by how well
participants could navigate, complete tasks, and their overall
experience. Participants noted the app features were useful.
However, the study collects only limited data on user experience,
which lacks detailed insights into how participants could envisage
using the app beyond the study. Moreover, it does not explore
participants’ perceptions around sharing their data on social
networking or where these design decisions arose from.

Finally, Anastasiou et al. [9] created an mHealth system for
monitoring and preventing asthma exacerbations through machine
learning. The system provides a way for clinicians to passively
monitor the patient’s status during an exacerbation period, using
parameters such as medication usage and peak flow readings.
However, their focus is on the machine learning techniques and
clinical monitoring feasibility and is directed by clinical staff.

As shown, a number of technologies exist aimed at helping those
with CRCs to better manage their condition through monitoring
symptoms, environments and improving wellbeing. Most of the
examined literature focuses on the feasibility of a pre-conceived
intervention tool or tools designed with a clinical focus. However,
there is a need to understand the wider context of CRC self-care.

Self-care is not a passive activity but an active combination of
processes that the individual will undertake to improve wellbeing



[11]. Itis rooted in social, physical and emotional difficulties faced
by the individual [10], which can affect their desire and motivations
to carry out certain practices. The notion of self-tracking to inform
self-care can be burdensome for the individual [59], and thus it is
important to understand how self-management tools may fit into
individuals’ lives. Our paper addresses these limitations in the
literature by underpinning the lived challenges of those with CRCs,
their everyday technology use and experiences with self-
management technologies. Once understood, we can design tools
which address real needs to support self-care in the community.

3 Scoping Self-Care Technologies for CRCs

We secured full University ethical approval for the study activities,
as well as prior support from participating support groups.

3.1 Methods

We report on two studies involving participants with one or more
CRC. The first study involved a survey (with 147 respondents) to
gather a broad understanding of the community’s everyday
experiences using technology and their self-management
techniques. The second study involved conducting 9 in-depth
interviews to learn about their experiences of self-care, with
particular focus on self-management technologies.

3.1.1 Survey. We employed selection lists and free-text responses
for user input and advertised the survey using a snowball sampling
approach [42]. We distributed it through email lists, online health
forums (Reddit and HealthUnlocked) and on social media. We also
posted paper versions of the survey to 4 respiratory support groups
in the UK (who then distributed these to their members and posted
responses back to us). This helped in reducing the chance of
technology literacy bias in our results, and ensure our responses
reflected both online and offline communities.

Survey responses were collated and analyzed using NVivo
software in order to better organize, manage and code the number
of survey responses [60]. We conducted content analysis of the
responses, going through each free-text response and coding the
data at sentence level, and grouped the codes into themes at higher
level nodes [33]. The coding and the nodes which described the
data were then cross-referenced between authors 1, 2 and 3.

3.1.2 Interviews. To better understand and familiarize ourselves
with the CRC community, we spent 12 hours embedded in 3
different respiratory support groups in blind for review to prepare
for the interviews. On some occasions, there was discussion among
group members about the difficulty they faced commuting to the
groups and more generally around their town. Having learnt this,
we decided that it would be important to plan the interviews at
places that were close to potential participants’ homes, or time them
so that they were just before or after their support group meetings
(to avoid them having to make additional travel arrangements).
Through attending the groups and advertising online, we
recruited 9 participants for 1:1 interviews. We set out to recruit
participants that varied in age, length of time since diagnosis and
experience of using self-management technology. Whilst not an

inclusion criteria, the majority of our participants were over 65,
which is reflective of the demographic that would most likely be
diagnosed with a CRC [44]. Table 1 outlines details of the interview
participants and their assigned pseudonyms.

Table 1: Interview participants. Those denoted with * had no
prior involvement in the participating respiratory support groups.

Name Age  Sex CRC Diagnosed

*Nelly 63 F COPD & asthma 14 years ago
Irma 65 F COPD 1.5 years ago
Jin 67 M  COPD 5 months ago
*Amy 80 F COPD & asthma 50 years ago
Joti 58 F Asthma 43 years ago
Hedge 69 M  COPD 20 years ago
Fred 83 M  COPD 5 years ago

Dan 82 M  COPD & asthma 5 years ago

Seb 66 M  COPD & asthma 10 years ago

Interviews were conducted using a semi-structured approach,
allowing the questions to change direction (to an extent) to explore
insights provided by participants. They lasted between 30-60
minutes. During the interviews, participants were asked to recall
their experiences of diagnosis, daily challenges, how they self-
managed and experiences using technology (for self-management
or otherwise). We also asked their thoughts on how technology
could support their self-care practices.

All interviews were audio recorded with participants’ permission
and transcribed verbatim for analysis. Each interview transcript
was coded using a bottom-up thematic analysis approach,
conducted by hand [34]. Codes were created for the data at a
sentence level, which were then compared to form groups and then
broader themes. The codes and themes were cross-referenced
between three of the authors twice to ensure there was agreement.

4 Survey Findings

We received a total of 147 responses, 114 were online (94 from the
UK, 1 from Ireland, 4 from Europe, 1 from Asia, 13 from US and
1 from Canada) and 33 were paper (all UK). The breakdown is
detailed in table 2. Note that respondents could select that they had
more than one CRC. Where free-text responses are discussed,
respondents will be referred to as Rn with n representing the
respondent’s identifier (e.g. R5 refers to respondent 5).

Table 2: Age, gender and CRCs of respondents.

Age group Gender CRC
50 or under 16 | Female 98 | COPD 93
51 to 60 20 | Male 47 | Asthma 49
61to 70 58 | Other 2 Emphysema 43
71 to 80 43 Bronchiectasis 29
81 plus 8 Bronchitis 6
Other 20

4.1 Use of Technology

4.1.1 Devices Owned by Age Group. Respondents were asked to
select all the devices which they owned from a list that included:



‘landline telephone’, ‘computer or laptop’, ‘basic mobile phone’,
‘smartphone’, ‘tablet’ and ‘smartwatches’. The aim was to
understand the types of mainstream devices that respondents
engaged with (Fig.1).
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Figure 1. Devices owned by respondents grouped by age

The device most commonly owned across all respondent age
groups was a computer or laptop, with smartwatches being the least
common. Basic mobile phones with limited capabilities were
mostly owned by those aged 71 and over, with smartphones being
owned by a majority of those aged 70 and under. Newer
technologies were owned increasingly by younger respondents,
with the inverse being true for older devices and older respondents.

4.2 Self-Management Experiences

4.2.1 Experience Using Self-Management Technology. Overall,
70% of respondents had used some form of technology for self-
management or self-monitoring either currently or in the past: 13%
had used a dedicated mHealth app, 54% had used a pulse oximeter
(a small digital device which monitors the oxygen saturation in
people’s blood), 11% had used wearable technology such as smart
watches and 12% tried other ways such as telehealth, fitness apps
and digital spirometers (a device that measures lung function.).

4.2.2 Self-Managing Through Research Online. One notable way
in which some respondents had used technology to self-manage
their condition was through research about their CRC on the
internet. Responses discussed researching their condition,
symptoms, different treatments, exercises and advancements in
medicine online. Respondents discussed seeking information and
answers online about how to best self-manage: e.g. ‘I do exercises
at home which | found online, I've never been advised what
exercises to do by any professional’ (R28); /I conduct a] detailed
study (mostly via internet) of my various conditions and symptoms
as well as best ways to manage these conditions at home’ (R46).
Some respondents discussed using condition specific websites and
forums for information and advice, for instance R64 discussed
reading online support group discussion pages but stressed ‘I
certainly don't use Dr. Google — from healthy to dead in three
clicks’ while R33 used ‘British Lung Foundation [Websites/ .

4.2.3 Experience of Self-Management Techniques. Respondents

were asked to select the types of techniques and methods they had
used (either currently or in the past) to manage the symptoms of

their condition (Fig.2). Taking prescribed medication, pulse
oximeter readings and following exercise plans were the most
popular techniques tried by respondents. Keeping a diary of
symptoms and reflecting was the least popular technique.
Respondents that selected ‘other” techniques were asked to specify,
and noted techniques such as: ‘positive thinking and avoiding
conditions that may lead to infection”’ (R62); ‘being a member of
the British Lung Foundation [a respiratory support charity]’
(R109) and ‘/practicing] meditation and well-being’ (R40).

Self-Management Techniques Used By Respondents
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Figure 2. Self-management techniques used by respondents

4.3 Summary of Survey Findings

There were 3 key findings from the survey: (1) younger
respondents owned newer devices, with the inverse being true for
older respondents; (2) many respondents had used technology to
self-manage their CRC, with pulse oximeters being most common
device for this and one of the most common self-care techniques
used; (3) respondents conducted research online and engaged in
forum discussions to learn more about self-management.

5 Interview Findings

Where the survey provided a broad snapshot of technology use and
experiences with self-management technology in the CRC
community, the interviews offered a deeper understanding of the
ways in which technology could support self-care interventions and
make a meaningful difference to people’s quality of life. Emergent
findings are summarized below.

5.1 Building an Understanding of CRCs

5.1.1 Lack of Information from Healthcare Services. All
participants discussed not having enough information about their
condition at the point of diagnosis, with the exception of Fred. Six
participants described having to do their own research online to
learn more about their condition as they had unanswered
questions. For example, Nelly discussed not being aware of the
different types of COPD or how her diagnosis impacted her pre-
existing asthma, noting: “I would have liked to know where the
asthma and where the COPD came in.” While Irma felt that
COPD was only explained to her at a high level and she was left
with many questions, stating “they [clinicians] didn ’t really point
me in any directions.” Participants felt unsure how to best manage
their condition as a result of lack of information at diagnosis.
Lack of information also led to feelings of fear about
participants’ future. Participants discussed uncertainty around



their general life-span, raising questions such as “does it mean that
my lifespan will be shorter by 10 years?” (Nelly). Seb described
believing that COPD was a terminal illness when diagnosed,
emphasizing the effect that lack of information can have on a
persons’ mental state: “not one person ever told me anything about
it ... I thought it was terminal there and then.” He continued to
recall how conducting his own research online to discover more
about the condition led him to feel “depressed” as he uncovered
negative stories from other people living with COPD.

Uncertainty around potential disease progression and what this
would mean for participants’ future was also discussed. For
example, exacerbations were sometimes described as being able to
“kick off without warning” (Jin), which can be “scary” (Jin). It was
felt that this fear for the future should be better recognized by
healthcare services, and was just as important as the role of
prescribing medicine: “Sometimes you get the feeling you 're out on
your own ... they’ll [the health service] supply you with the
medicine but that’s all you're gonna get.” (Jin)

5.1.2 Building Confidence through Peer Support. Participants
believed peer support helped them in the management of their
condition. We found that peer support contributed to easing
anxieties around the future and built confidence in day to day living
with a CRC. Participants that attended support groups believed that
they were great avenues to exchange knowledge with others
directly affected by the condition. Learning from these peers
allowed participants to experiment with new techniques to help
them manage their conditions better at home. For example, Fred
recalled: “I was talking to an old lady [at the group] and she’s got
a little fan, she said to me, ‘go and buy one of these fans and it helps
you to breathe ™. This was advice that Fred otherwise felt he would
not have access to. This avenue for practical advice on self-
managing was felt to be important and limited the need for frequent
clinical visits: “I can't go to the doctor every time | get a little tweak
so, [ go to] this group” (Jin).

Moreover, peer support groups enabled participants to build
confidence around living with their condition. Participants
discussed how attending support groups made them feel more
hopeful about their condition, a contrast to how they described
their feelings when initially diagnosed. Irma discussed how seeing
others who were managing effectively at later stages of the
condition helped her to change her own outlook about the future:
“I could see there were people further along the line than | was ...
but were managing and coping. ”

We found that peer support helped participants build further
confidence in their interactions with healthcare professionals. Fred
discussed feeling more confident in asking questions to healthcare
professionals about his condition as a result of observing the
questions asked by other group members:

“We have the doctors from the hospitals coming [to the group]
... itwas a question and answer session ... you can find out things
that you wouldn’t usually ... some people asked questions which
then gave you the incentive to ask questions, so if | want to know
something now, I would ask.”

Hedge noted that he “would make a list of things that | had to ask
the consultant” and that he “had the information that | needed

because | asked the questions”, which he believed was an important
step to receive necessary information for effective self-
management. However, four participants felt that the more emotive
questions such as “why me? I'm not old enough, I've never
smoked...” (Irma) and “what’s going to happen to me in the
future?” (Nelly) can be difficult to address with healthcare
professionals. Emotive questions were eased when participants
joined support groups and met those with similar conditions. This
emphasizes the need for support networks to consist of those with
similar conditions, needs or experiences, especially for coming to
terms with more emotive aspects of living with a CRC.

Support groups also restored confidence in participants to try new
activities, which may have otherwise not been successful due to
worries about standing out with their condition. One notable
example was Irma, who felt making friends at the support group
made her feel confident to become more active:

“| found some health walks that were in the local areas and
actually some members of the group were a part of that, so I didn’t
have the feeling that | was going and | was going to be the only one
there ... | think sometimes it's not about your condition, it’s about
having fun with people who are in a similar situation to you.”

5.2 Challenges of Living with CRCs

5.2.1 Physical Oppression. Participants discussed difficulty with
mobility, exhaustion and breathlessness. These difficulties were a
major challenge noted by participants, and were described as
“oppressive” (Nelly), affecting participants’ ability to conduct
everyday activities such as household chores, socializing and
leaving the home. Hedge summarized this challenge by
emphasizing to the researchers that regardless of having a good or
bad day: “everything that you do is really limited by the COPD.”

Participants discussed having to take periods of rest in between
activities or stop doing them altogether. This meant that some
participants had to give up their hobbies and avoid social situations
if their triggers were present (such as smoking or pets). Amy
recalled having to give up her life-long hobby of playing sports
despite strong perseverance to continue, as it created problems for
her health: “I lost control of my breath and | couldn’t get near an
inhaler and | thought ‘why am I putting myself through this?’ |
decided then enough was enough and I finished.” \Whereas Jin had
to give up his hobby of walking due to increased breathlessness,
describing how this had led him to an inactive lifestyle: “you’re
wishing you never came out ... that doesn't do me any good, all I'm
doing is sitting around the house ”.

This physical oppression created further challenges for
participants, as they knew that keeping active was important for
their overall health but also the management of their CRC. Dan
noted that this difficulty was heightened with age: “you can’t do
much else really at my age really, when you get to this sort of
standard, you sit down and it’s no good for your health, you need
to be active, but you can’t be active.”

5.2.2 Emotional Impact. Another prominent theme was the
emotional impact associated with having a CRC. These emotional
difficulties stemmed from inability to continue life as ‘normal’ and
having to live with symptoms for the rest of their lives. Participants



described being unable to keep up with friends and family, and
maintaining their home. This transition away from what previously
seemed to be a ‘normal life’ to living with symptoms of a CRC
caused participants to feel frustrated and upset. For example, Fred
noted the difficulty in keeping up with his family members and how
his symptoms disrupted important occasions in his life: “I was
looking for was somewhere to sit down because I just couldn’t...
and that’s the biggest thing because | love going out with my
grandchildren and you can’t keep up with them”

Nelly described how the physical limitation of being unable to
maintain her home to her own standards was difficult for her.
However, it was dealing emotionally with being incapable of
doing so which was most profound for her. She stated: “I get
depressed ... it builds up and gets you down ”.

Embarrassment was another factor which discouraged
participants from leaving their homes or socializing with others
in ways which they normally would. For example, when facing
severe symptoms, such as “coughing ... people don't like people
coughing in general because they feel they are passing something
on” (Seb) or “wetting or soiling myself” (Irma). Where
participants were facing severe and unmanageable symptoms,
they began to isolate themselves or avoid social situations. For
example, Irma discussed “I didn’t want to go out because when I
had a coughing fit something would happen, you know?” This had
a negative impact on their emotional wellbeing and affected their
identity, who they felt they once were pre-condition.

5.2.3 Guilt and Stigma. The topic of guilt and stigma associated
with CRCs arose from five participants during the interviews.
Perceived social stigma often resulted in participants being less
willing to seek help when needed and feeling shame when they
did so. Some participants described their condition as being
“self-inflicted ” due to one of the possible reasons for COPD
being cigarette smoking. Participants who had never smoked
wished to emphasize this to us during the interviews, and felt
resentment towards other smokers (whose smoking they believed
they were affected by). For example, Irma described being
frustrated when asked if she was a smoker and initially resenting
other smokers:

“That’s the first question people ask ... I wanted to blame people.

If | saw people in the street smoking | wanted to go up to them
and say ‘hey! This is what you could do to yourself and this is
what you are doing to other people’ so yeah I felt resentful.”

It was also discussed that there was guilt associated with being
an older adult when needing to access health services as they felt
like a “nuisance” (Nelly). Although this made participants more
motivated to self-manage at home and in the community, this was
partly to avoid feeling like a burden to healthcare services. Nelly
described this guilt by saying: “a lot of older people have got it
[COPD] and don't wish to bother the doctors.” Nelly discussed
being reluctant to seek help as she was unsure if she was unwell
‘enough’, using the philosophy “just hang on to see if it goes”
which often lead to increased severity of illness.

5.3 Management Approaches

5.3.1 Managing Reactively. Participants described having a
reactive approach to managing their condition, describing a lesser
desire to self-manage and monitor themselves when they felt well.
This extended to being against the advice of healthcare
professionals, who may prescribe them medication to take regularly
or instruct them to record peak flow readings. Participants also
acknowledged that more consistent self-management and
monitoring practices could alleviate the severity of the bad days,
but it was not an approach that they took in practice. For example,
Nelly acknowledged that consistent monitoring of peak flow
readings could be beneficial for her health and CRC management:

“You're meant to monitor it [peak flow readings] regularly but
I've never done that because my symptoms aren't so bad that I've
needed to, when I'm OK, I don't do anything, it's just when things
go down | take action, perhaps if | monitored it then | would have
been in a better situation when I got that chest infection.”

Similarly, Dan discussed taking his prescribed oxygen more
reactively compared to instructions: “If'| need it [oxygen] I’/ take
it, if [ don’t then I don’t bother with it. That’s the way I deal with
it.” When Jin was asked if he would continually monitor his
symptoms each day for sharing with his clinician, he stated “at the
moment, things are not too bad”. This demonstrates a lack of need
for continual monitoring when feeling well, despite potential
clinical interest for the data. When Nelly was asked the same
question, she described that any potential usage of technology to
self-monitor and manage would only be used when she felt low:
“I'd like something like that [a self-monitoring tool] when I'm
feeling not so good ... not when I'm feeling well, but if | was starting
to feel unwell, then I might like to monitor.”

However, Hedge stated that it was important to take a constant
approach to self-management and monitoring rather than a reactive
approach: “you might be too poorly, by the time you do something,
you might have missed the chance [to avoid an exacerbation]. ”

5.3.2 ‘Knowing’ Yourself. The notion of ‘knowing yourself” was
uncovered in the interviews. This related to understanding
symptoms and capabilities over time and eventually reaching a
point where additional support is no longer required. We saw how
Jin, who had only been diagnosed 5 months prior to the study, felt
his triggers were “unpredictable” and had not yet fully adapted to
life with a CRC. Whereas Hedge, who was diagnosed 20 years prior
to the study, described being able to “forecast” exacerbations as he
was “so well aware” of his condition.

For our participants, the effect of ‘knowing yourself’ over time
caused them to outgrow certain self-monitoring practices. For
example, Dan abandoned use of his activity tracker as “you know
how far you can go, you know when to stop” and Irma noted “the
walks | do are the same walks | did then ... so | feel like I've been
managing without having to use that [an activity tracker].” This
demonstrates how technology enabled support helped participants
to ‘learn themselves’ but over time they felt the value obtained from
these tools was outgrown.



5.4 Experience of Self-Monitoring Technologies
5.4.1 Engaging Symptom Monitoring Apps. Participants who had
experience using self-monitoring technology for their CRCs were
asked about their experiences. Amy, Dan, Hedge and Seb had all
engaged self-management technologies for their CRC either
currently or in the past. They all had experience using the same
diary-based smartphone app?, which required them to record data
about their symptoms daily for self-reflection, while also providing
a set of recommendations for the day (such as ‘consider contacting
a healthcare professional ). Amy was still an avid user of the app,
and had been using it 2 years consistently before the study. At the
time of the interview, Seb was currently using a new symptom
monitoring diary app as part of a clinical trial.

Participants were asked how they engaged with the diary app
throughout their time using it. Amy, Seb and Hedge had all used
their personal smartphones to engage with the diary app each day.
Dan did not have a smartphone or internet connection, so phoned a
relative each night who input the answers for him on their phone.
However, Dan felt the approach he had to take was ineffective as
he could not always reach his relative which meant the advice
provided by the app became outdated. For Dan, smartphones “cost
too much money” and he preferred using his computer for tasks.

Amy noted that although she uses the diary app each day as part
of her daily “routine”, when her symptoms become worse, the
worsened symptoms serve as a strong ‘reminder’ to write her
entries. When queried, she stated: “because [being unwell] it
reminds me. Because | am wheezing a bit, | am a bit puffy, | better
fill [the app] in”. This demonstrates the ways in which heightened
symptoms can influence self-monitoring behaviors.

5.4.2 Linking App Data to Support Networks. Participants
discussed the importance of self-monitoring data linking with
specific support networks. Having somebody ‘check in’ with
participants was seen as positive and motivated participants to
better engage with the app. Amy shared her diary app data with her
daughter, which she believed was positive for her overall
management as her daughter could oversee her entries. Seb felt
motivated to use his new app each day as the data was accessed by
respiratory nurses: “it’s proactive so, whenever I'm putting
something on there, someone’s reading and taking notice ”. Hedge
strongly believed that self-monitoring data should be sent to
clinicians who should act on potentially concerning entries:
“Something that would just flag up or even send a signal to — it may
be a GP or respiratory clinic — that Mrs X’ sats [oxygen
saturation levels] and observations are poor, it might be a good
idea to pay her a call.” He further described the importance of
having support networks (such as designated carers) involved in the
network of self-monitoring and believed alerts to support networks
of concerning entries would be “the epitome of success”.

5.4.3 Keeping Up With Evolving Needs. It was clear from
participants who stopped using the diary based app that it did not
keep up with the evolving needs of their condition. Participants felt
that the diary based app was not able to provide them with new

1 How Are You Today? COPD app
https://play.google.com/store/apps/details?id=com.intelesant.copd&hl=en

knowledge about their condition, which led to a lack of value
obtained from its use. Participants raised the point that self-
monitoring technology should provide value to the user beyond
generating data, something more than what can be achieved with
just a “piece of paper” (Hedge). The potentials around future self-
monitoring technologies for CRCs were said to be providing novel
insights into a person’s condition and preventing exacerbations.
For example, Hedge felt that he was at a stage in his condition
where he knew himself when he should seek help. Therefore, he
felt the feedback from the diary app was not valuable when he was
being told to seek professional help: “I don 't need an app to tell me
that [that I should go and see my doctor].” Similarly, Seb felt that
the questions asked by the diary app were out of sync with his
current condition stage, noting: “I have emphysema so I'm going to
be breathless [commenting on the alerts raised when he input that
he was breathless] ”. He eventually abandoned the diary app when
it was clear that it could not learn that being breathless was normal
for him, and not the basis of which to seek help. He felt that the app
would be useful for somebody adjusting to life with a CRC, but he
was “too far on this journey for this app to be of any use.” This
demonstrates how participants have different needs according to
their condition stage and length of time having had the condition.

5.5 Summary of Interview Findings

Overall, there were 5 key findings from the interviews: (1)
participants lacked information about CRCs, both at diagnosis and
more long-term; (2) participants experienced stigmatization and
can be reluctant to seeking help; (3) participants adopt a reactive
approach to self-managing; (4) self-monitoring technologies
should link to support networks; (5) those at different stages of
their condition will find value in different self-management tools.

6 Discussion

The following sections synthesize the findings from both studies,
outlining design implications for CRC self-management tools.

6.1 Designing for Reactive Management

Our interviews revealed that participants took a reactive approach
to managing their care. Participants felt a heightened need to self-
monitor and take medication when they felt unwell, compared to a
consistent approach that, in some cases, was advised by healthcare
professionals. Some participants discussed that this reactive
approach would extend to their use of self-monitoring technologies.
This highlights how current models of self-tracking, which stress
the importance of long-term consistent data points generated by the
user [50], may not align with the symptom transience evident with
CRCs. The notion of designing for symptom transience has been
explored in HCI research around Parkinson’s disease by McNaney
et al. [29] and Nunes and Fitzpatrick [11], describing the need for
self-care tools to support variability in condition state. We place
importance on self-monitoring tools for CRCs to be capable of
adapting to reactive styles in management.



Reactive management approaches are not unusual, as consistent
self-observation of one’s CRC can be detrimental to their wellbeing
[36, 40, 46]. Particularly, Lupton [46] discussed that the emphasis
placed on self-monitoring and self-surveillance of a person’s
condition can be overwhelming. Craven et al. [36] found that daily
self-monitoring of asthma symptoms on an app were intrusive for
the user and made them more conscious of their asthma. Similarly,
Pols [40] found that daily peak flow readings were seen as
counterproductive as they could only be interpreted in unhelpful
ways, which did not improve the situation for the individual. This
contrasts with the emphasis placed on ensuring patient generated
data is being regularly collected to be useful for clinical care
planning [50]. What can be deemed clinically relevant to a patient
versus a healthcare professional can differ, as Pols [41] described
how physiological readings can depict the condition of one’s body
in a way that may not be experienced directly by the patient
themselves. Therefore even when an individual may not find value
in self-monitoring, there may be clinical relevance in doing so. This
highlights a tension which exists between clinician’s desire for self-
reported data and patients’ desire to self-report.

Our findings demonstrated that there were instances where
participants took control in deciding for themselves when they
needed medication, opposed to consistently following instructions
from their healthcare professionals. This identified reactive
management approach, combined with prior work by Pols [40, 41]
and Craven [36], suggests that long-term, consistent daily self-
monitoring is a practice that can lack value for individuals with
CRCs. Expecting consistent, long term self-monitoring practices
from the individual can negatively affect their quality of life [36,
40], but also interfere with how they organically routinize, organize
and manage their everyday life to accommodate living with a CRC.
This further emphasizes the tension in being able to generate
clinically useable patient-generated data for CRC care planning.

Even within the sphere of 0T solutions, which can reduce the
need for explicit user input, this tension can still exist. Through
revisiting work by Anastasiou et al.’s [9] on an asthma exacerbation
prediction system, we can see how this tension may arise: the
system had demonstrated promise in predicting COPD
exacerbations, however it relies on input variables from the
individual to be entered each day. This may suit periods when
individuals with CRCs are feeling unwell over longer periods of
time, such those that are acutely unwell or after a recent
hospitalization (and may be more motivated to self-monitor until
reaching a certain level of wellness). However, outside of these
scenarios when (or if) an individual feels well, they may disengage
with the technology which compromises its long term usefulness.
Moreover, passive approaches that do not incorporate any active
involvement from the user can lead to feeling a lack of agency [51,
47]. Ways to identify potential exacerbations that do not require
consistent daily variables to be input by the user could be
promising, such as smart inhalers and peak flow meters which
record increased use [9]. Heightened use of artefacts designed to
help with CRC management could be an indication of struggle or
decline in health, which could prompt user engagement to monitor
where necessary, returning agency. For example, our survey
demonstrated that medication and pulse oximeters were most

commonly used by the community to self-manage. Therefore,
increased contact with these objects could suggest a change in
health condition, which could be used to generate data points
without overburdening patients for day to day additional data input.

6.2 Designing for Evolving Needs

We uncovered the concept of outgrowing certain self-care practices
as participants learned more about their condition and capabilities.
This particularly related to ‘knowing yourself’, in which
participants abandoned activity tracking devices that supported
knowledge building around their capabilities once this knowledge
had formed. This was also evident with participants that had lived
with the condition for many years, who expressed that their
developing experiential knowledge of their condition introduced
them to different needs. Evolving needs also surfaced from our
survey respondents, who turned to the internet to research their
CRC and move forward with managing. For example, the
respondent who carried out exercises that they had self-researched
to better manage, and the respondent who conducted their own
online ‘study’ of their symptoms and conditions to find the best
ways in managing at home.

The concept of self-monitoring technology being consistent with
the progression of health conditions has been previously explored
in HCI literature. Kelley et al. [53] describe how self-monitoring
tools for mental wellbeing in young adults should be designed for
their different life stages. We argue it is necessary for CRC self-
management tools to be designed with not only the different stages
of condition in mind, but also the length of time having lived with
the condition, as needs change over time. If self-monitoring
technology evolves with the progression of the CRC and
experiences of the individual, it can retain more value. As CRCs
progress over time, the experience of living with the condition also
matures, thus progression of the condition and progression of the
experience changes an individual’s needs over time. For instance,
we saw how one participant felt the value provided by a symptom
monitoring app did not align with the stage of his condition. This
finding further echoes work by Pollack et al. [52], who noted that
technology should support hospitalized patients to self-manage in
a gradual way as to not overwhelm them with information, while
also accounting for how their needs change and vary over time.

We found that many participants lacked enough information
about what their CRC was and meant for their life at diagnosis. This
seemingly common starting point in the CRC journey presents an
opportunity for technology to aid in providing positive sources of
information on starting the CRC self-care journey. Sillence et al.
[56] discussed how those with asthma benefit from reading patient
stories online, which can enhance and strengthen knowledge of the
condition, expanding on ‘basic’ information provided by healthcare
professionals. Likewise, Wadley et al. [30] discussed how a ‘Stop
Smoking’ forum on Reddit provided value to the quitter community
through anonymously sharing personal stories. Anonymity was
observed to be of central importance, reducing embarrassment if
users failed to quit. Moreover, users valued being connected for a
shared interest, rather than being connected socially on platforms
such as Facebook. Our participants discussed feeling embarrassed



about their symptoms, while experiencing stigma and guilt.
Anonymous forms of communication for a shared interest, such as
CRC self-care, could benefit individuals who feel reluctant to voice
their struggles due to these negative feelings. Revisiting Pereira et
al.’s [31] COPD exercise app, we believe providing users the option
to share their data onto CRC shared interest platforms that allow
anonymity may be more valuable than sharing data onto Facebook.
This could further benefit those who require this support but are too
unwell to physically travel to respiratory support groups.

6.3 Designing to Reach Everyone

Facing guilt and stigma for having a CRC has been reported in
previous work, particularly relating to smoking and wider societal
blame [13, 44]. This guilt and self-blame can lead those with COPD
to withdraw and become isolated from support networks [13]. We
found that guilt and stigma can affect how willing individuals are
to access healthcare services and seek help. The feeling that older
adults may not want to ‘bother’ doctors might also be heightened
by the stigmatization of some CRCs. Lack of social support can
have a negative effect on chronic illness self-management
behaviors [22], and the reluctance to seek help could impact how
an individual can practice self-care.

The prospect of linking self-monitoring data to peer support
networks (such as those who are already collaboratively supporting
a person’s self-care processes) was seen as a promising step to
alleviate challenges in seeking help. The importance of viewing
self-care as a collaborative process patients and carers has been
discussed by Nunes and Fitzpatrick [55]. Here, we highlight the
potentials that technology can have in connecting these supporting
networks to help reach those who may be reluctant to seek help. For
example, if mHealth data entries indicated that a person was
becoming unwell, selected carers could be encouraged to check in
on the individual. This approach can help reluctant individuals in
the CRC community to obtain help when needed, and over time
may build confidence in them actively seeking help themselves.

It has been argued that some researchers may be more focused on
concept novelty than patient empowerment in their development of
technical solutions [49]. Pols [40] stresses the redundancy of
handing patients technology that they cannot find ways to
conveniently fit into their lives. Evidence suggests that respiratory
conditions such as COPD are linked to social deprivation [35] and
that older adults may ‘always’ have a resistance to newer
technology (despite generations growing to be more technology
proficient) [37, 38]. This shows there is a clear disconnect in
assuming those within this community can acquire newer and more
costly technology for support [64], even when taking into
consideration the potentials of wider prevalence of technology use
as generations age [37].

For example, Pereira et al. [31] suggested future work to include
expanding their COPD exercise app onto newer devices to increase
the number of users. However, our survey findings showed that
most commonly owned device across all age groups were
computers and laptops, with newer technology such as
smartwatches being less commonly owned overall (but most likely
owned by younger respondents). Therefore, our findings highlight

that designing for newer devices can exclude a large and older
proportion of the current CRC community. This is not to say that
those with CRCs will not own newer gadgets, but raises the
importance of considering the community inclusivity of the
platforms in which we design. Pols [18] discussed how the
materiality of self-care devices are important, and asking users to
engage with a device which is not part of their existing lives and
routines can be burdensome. For instance, Pereira et al.’s [31]
exercise app also runs on web platforms, allowing users to access
the tool on personal computers, which our findings suggest would
be more community inclusive.

Revisiting Yun and Arriaga’s [5] SMS education tool for children
with asthma, we can see how utilizing SMS based communication
improved the response rate for their study, which looked at
improving asthma health outcomes. Moreover, this decision was
conscious: they note that SMS-based communication is prevalent
among youths, which motivated their decision for its use. This
demonstrates the impact of taking community inclusive approaches
to designing technology for CRC self-management.

7 Conclusion

This paper reports on the challenges and opportunities for
designing future CRC self-management technologies. We do so by
analyzing and reflecting on the findings of a scoping survey and
series of in-depth interviews. By engaging with adults diagnosed
with CRCs, we were able to uncover novel insights regarding their
personal self-care approaches and experiences around self-
management technologies. These insights allowed us to deliver a
set of design considerations for future CRC self-management
technologies. In particular, future work should focus on the design
of community inclusive platforms that can support reactive
management approaches and evolving needs, while striving to
reach those who may need extra support. It is important to note that
our participants were largely older adults, and design implications
for CRC self-management technologies may differ for children or
young adults.
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