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Abstract

Background

Telehealth shows promise for supporting patients
in managing their long-term health conditions,
such as chronic obstructive pulmonary disease
(COPD). However, it is currently unclear how
patients, and particularly older people, may
benefit from these technological interventions.

Aim

To explore patients’ expectations and
experiences of using a mobile telehealth-based
[mHealth) application and to determine how
such a system may impact on their perceived
wellbeing and ability to manage their COPD.

Design and setting

Embedded qualitative study using interviews
with patients with COPD from various
community NHS services: respiratory
community nursing service, general practice,
and pulmonary rehabilitation.

Method

An embedded qualitative study was conducted
to which patients were recruited using
purposive sampling to achieve maximum
variation. Interviews were carried out prior to
receiving the mHealth system and again after
a 6-month period. Data were analysed using a
grounded theory approach.

Results

The sample comprised 19 patients (aged
50-85 years) with varied levels of computer
skills. Patients identified no difficulties in using
the mHealth application. The main themes
encapsulating patients” experience of using the
mHealth application related to an increased
awareness of the variability of their symptoms
(onset of exacerbation and recovery time) and
reassurance through monitoring (continuity

of care).

Conclusion

Patients were able to use the mHealth
application, interpret clinical data, and use
these within their self-management approach
regardless of previous knowledge. Telehealth
interventions can complement current clinical
care pathways to support self-management
behaviour.
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INTRODUCTION
Chronic obstructive pulmonary disease
(COPD]J accounts for an increasing burden
on both the individual'? and the NHS, with
one in eight emergency admissions relating
to COPD and one in three patients with
COPD being readmitted within 28 days of
a hospital admission for an exacerbation.?
Effective self-management of COPD,
including the early recognition and
treatment of exacerbations, has the
potential to improve outcomes such as
the patient’'s quality of life and to reduce
hospital admissions.*>  Telehealth is
increasingly seen as a way to bridge the
gap between professional care and patient
self-management.® A Cochrane review of
telehealth for COPD carried out in 2011
found that such interventions have potential
for a positive impact on patients’ quality
of life and hospitalisation rates, but that
further research is needed to understand
how telehealth contributes to this because
of the complexity of the interventions.
Previous qualitative research on the patient
experience of COPD telehealthinterventions
has found mixed perceptions. Patients
perceived interventions to have both
positive [symptom awareness and early
detection of exacerbations)® and negative
aspects (anxiety of misinterpretations of
clinical data,’ and threats to self-identity,
through reminders of ageing, illness and
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dependence).”® Patients also expressed
concerns over their relationship with
healthcare professionals, which may
be threatened by the introduction of
telehealth."

The embedded qualitative study
presented here was part of a pilot study
to refine the COPD telehealth intervention,
preceding a randomised controlled trial.™?
The qualitative study aimed to explore
patients” expectations and experiences of
using a mobile [mHealth) application to
support self-management of COPD.

The mHealth application
The EDGE (sElf-management anD support
proGrammE) COPD project aims to evaluate
the efficacy of a multi-component mHealth
intervention, delivered via a tablet computer,
to improve quality of life in patients with
COPD." This mHealth intervention focused
on simplicity of use (touch screen, no
keyboard), and consisted of a symptom
diary (Figure 1),® remote self-monitoring
(pulse oximetry) (Figure 2, and multimedia
educational and  self-management
materials [videos, text, and images).
Patients were asked to complete the
symptom diary and pulse oximetry daily to
understand individual variability. These data
were reviewed at regular intervals (but not
daily) by a respiratory research nurse, but
patients were aware that they would have
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How this fits in

Telehealth has increasingly received
attention as a way to bridge the gap
between professional health care and
patient self-management. Previous
research has explored the patient
perspective of telehealth in managing
chronic obstructive pulmonary disease
(COPD) and has reported mixed results
in terms of perceived benefits and
disadvantages. The findings of this study
show that a mobile health intervention in
COPD can be used by patients regardless
of their previous computer experience,
gives a sense of continuity of care, and
promotes self-management behaviour as
perceived by patients.

Figure 1. mHealth interface: initial screen display on tablet computer.
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Figure 2. Pulse oximetry: pulse rate and oxygen saturation values are jcally sent via Bluetooth to the

tablet computer.

to contact their usual healthcare providers
in case of emergencies. Other information
available to patients included educational
leaflets on smoking cessation, diet, and
breathing techniques, as well as video
information on the correct use of inhalers.

Minimal training on how to use the
application was given to patients at the
outset of the study, and the application
included integrated training and advice on
how to use the pulse oximeter.

METHOD

Data collection

Patients meeting the eligibility criteria
(Box 1) were identified and recruited from
respiratory community records, pulmonary
rehabilitation  programmes, and GP
practices by a research nurse, with the aim
of recruiting a maximum variation sample
(COPD severity and length of diagnosis,
and  sociodemographic  background),
thus including a wide range of patient
experiences.

Data were collected through individual
interviews [see Appendices 1 and 2 for
a list of interview questions), which were
carried out in patients’ homes. The first
interview prior to using the mHealth
intervention focused on how COPD
impacted on the patient’s life and how they
currently managed their COPD. The second
interview was carried out after a 6-month
period and focused on how their use of
the mHealth intervention impacted on their
self-management experience. Interviews
lasted between 35 and 90 minutes.
Interview questions were revisited after
each interview to explore issues identified
through constant comparative analysis in
subsequent interviews. Field notes were
recorded immediately after the interview to
provide context of the interview and aid the
analytic process.

Although the qualitative researcher was
part of the EDGE COPD project team, data
collection and analysis for this interview
study was carried out separately from the
intervention development and quantitative
pilot study.

Analysis

The interview guide included questions
relating to participants’ expectations, views,
and experiences of using the mHealth
intervention. Interviews were audiorecorded
and transcribed verbatim, and anonymised
transcripts were imported into NVivo
10 (qualitative software data program)
to facilitate organisation and analysis of
data. Analysis followed a grounded theory
approach™™ and included a constant
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Box 1. Inclusion criteria for interview study

» Adiagnosis of chronic obstructive pulmonary disease (COPD).

e Aged >40 years.

e Aforced expiratory volume in 1 second (FEV1) post-bronchodilator <80% AND predicted ratio of FEV1
to forced vital capacity [FVC) <0.70 OR clinical decision of suitability for patients who are unable to
provide a spirometry reading (on clinical grounds) at full assessment. The patient must have prior
clinical evidence of COPD, that is, obstructive spirometry within the last 10 years; radiological evidence

of emphysema.

*  Smoking history >10 pack years.

e Medical Research Council dyspnoea scale >2.

¢ Registered with a general practice and with an exacerbation of COPD requiring home treatment or
hospital admission in the previous year, or referred for pulmonary rehabilitation.

e Absence of other significant lung disease.

e Absence of chronic heart failure defined by the New York Heart Association classification system as

severe (Grade IV).
e Able to give informed consent.

¢ Life expectancy >3 months.

e Able to adequately understand written and verbal English.

comparative method; open, axial, and
selective coding; and memo writing, to
identify theoretical links and concepts from
the data.

To ensure rigour of the coding process,
there were reviews of transcripts and
identified themes, and a random sample
of interviews (15%) were double coded by
a senior qualitative researcher external to
the project. Both of these processes aided
transparency and credibility of the findings.

RESULTS

Patient characteristics

Twenty-three patients took part in the
pilot study and, of these, 19 took part in
the interview study. Four patients were
not included in the interview study as the

Table 1. Patient baseline characteristics

Characteristic

Sex, n
Male "
Female 8
Mean age (range), years 67 (50-85)
Severity of COPD, n
GOLD stage Il 6
GOLD stage Il 10
GOLD stage IV 3
Duration of symptoms, years 1 to 220
Home oxygen use, n 4
Previous attendance of pulmonary rehabilitation programme, n 15
Living set up, n
Living with spouse/family 11
Living alone 8

GOLD = Global Initiative for Chronic Obstructive Lung Disease classification [http.//www.goldcopd.org/]."

interviewer was not able to schedule an
interview prior to receiving the mHealth
intervention. The baseline characteristics of
patients are given in Table 1. All 19 patients
were interviewed before the intervention,
but only 15 patients were interviewed after
the intervention because of drop out (n=2),
death (n= 1), and unavailability (n = 1).

Qualitative findings
The process of double coding by an external
researcher as well as discussions of the
coding process within the research team
did not present any discrepancies in the
findings.

The main themes emerging from the
interview data were:

e patients’ transition from being uncertain
about their ability to use the technology to
being confident to use it;

¢ the way in which the mHealth intervention
addressed patient concerns about
fragmented care by offering a sense
of continuity of care and, thereby,
reassurance;

increased patient awareness of the
variability of symptoms; and

e the way the mHealth intervention
appeared to support patients’ self-
management behaviour.

From uncertainty ofability to use technology’
to ‘ease of use. Patients had a varied
previous experience in using computers
and mobile phone technology, ranging from
none to everyday use of smart phones and
tablet computers. Unsurprisingly, those
who had little or no previous experience
in using computers were more likely to
express concerns over using the mHealth
application:

First of all when, because | kept saying, I'm
never going to cope” [ didn 't really want to do
itafter | said | would. Only because my sister
said, “Go on, you can do it”. But | am not, |'ve
never been on these things or whatever.’
(PRO34)

Interestingly, the perceived ‘inability to
cope’ with using the mHealth application did
not only relate to their lack of experience but
also to age:

1 said, “no, | wouldn't cope with something
like that. I'm too old to bother”.' (PR0O34)

But [uh] it's a job when you're old, you get,
you know the family says, “Oh, have a laptop,
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have a ... "[breathless] / get muddled up with
my television, don't, remote controls so Yes,
I am quite happy to be where [ am. | can't be
bothered with new stuff. (HAO04)

Yet despite these initial concerns, patients
in this study were able to use the mHealth
application regardless of their previous
experience. In addition, even those who
initially expressed concern over their age
reported during the second interview
that they were able to use the mHealth
application effectively:

So | know exactly what to do with that.
So I'm quite good. I'm quite pleased with
myself.’(PR0O34)

Well, | was all right ... | was all right.”
(HAD4)

It appeared that despite initial concerns
about both age and ability to use the
mHealth application effectively, none of
the patients in this study had significant
problems in using the application.

From ‘disruption of care’ to reassurance
and perceived continuity of care’. Patients
expressed satisfaction with their current
care but indicated a sense of disrupted care
in terms of their contact with healthcare
professionals. This was not necessarily
attributed to the behaviour of professionals
but more to their own reluctance in making
contact with them. These perceptions
appeared to relate to patients not wanting
to be ‘burdensome’ and ‘bothering nurses,
who were perceived to be busy, resulting in
feelings of ‘being left out there”:

1 don't like to bother them [nurses] to be
honest, you know if | can cope.’ (HAQQ7)

“Oh well come and see you such and
such.” And they never come ... | mean |
know they're busy, don't get me wrong, | do
know they're busy, but | just feel a bit like,
left out there.” (HADO)

Another reason for patients to
avoid seeking contact with healthcare
professionals was the potential of
unnecessary visits, and therefore these
were often delayed:

1'm not a great one for to-ing and fro-ing to
the doctor unnecessarily.’ (HAQ06)

During the second interview, a sense of
reassurance and continuity of care through
mHealth monitoring was identified. Patients

were aware that data were not monitored
by the research nurse on a daily basis and
were advised (both in written form and
verbally prior to taking written consent) to
contact healthcare services in the usual way
in an emergency. Yet the virtual link offered
by the mHealth intervention appeared to
reassure patients and gave a sense of
continuity of care:

It's nice to know that youve got it ... you're
being monitored you know, and it gives a
sense, you know, this is all getting back to
some central computer and it's all being
monitored. So somebody’s actually looking
at how you are, without me actually going
to the doctors, so you get that feeling that
you're being looked after.'(HAQ14)

The main aspect that underpinned this
sense of continuity appeared to relate to
the sharing of patients’ self-monitoring data
with the research nurse, even though this
was infrequent and did not replace current
care:

1 think having the system that will monitor
it and somebody Il have a record.” (HAQ15)

‘You're being looked after really, looked over
and there is someone who is looking at your
condition ... | did like the idea that someone
would be looking over me. (HA002)

Increased awareness of variability of
symptoms. Patients also indicated an
increased awareness of the variability of their
symptoms. Although they acknowledged
the often unpredictable nature of their
COPD-related symptoms during the first
interview, during the second interview
they emphasised a much more structured
approach to reviewing their condition and
how they felt not just over a number of
days but also within a 24-hour period. As
patients were answering questions about
their symptoms as well as monitoring their
oxygen saturation on a daily basis, they felt
encouraged to think more about how they
were feeling each day and throughout the
day:

Tt makes me think about the problem more
during the day ... you know you're sort
of analysing yourself how you're feeling.’
(HAGQ7)

It makes you stop and think about ... how
things are. (HA002)

This appeared particularly beneficial as
patients reported they would often ignore
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their symptoms or be less aware of a
symptom change, as explained during the
second interview:

1 think it's, it's probably just a good thing to
be aware because | might start not bothering
to become aware, if | wasn't now that I'm not
using it [mHealth intervention].” (HAQ02)

1 am the sort of person who ignores my
own, whatever it is |'ve had that are too
nasty things. I tend to ignore it. [um] And |
don't think, "How am | feeling today?". The
only time | thought about how I'm feeling
today was when | filled it in. "How have | felt
today?” And then | would assess how | felt
today. (HAOD6)

As part of the mHealth application,
patients were asked to monitor their oxygen
saturations on a daily basis, and initially
patients were uncertain how to interpret
oxygen levels:

I'm not quite sure what it should be. [er]
Yes, | don't know what's bad. Say it went
down to 80 ... | mean I'd probably be dead
by then, but | don't know. You see I've no
idea.’ (HAQ13)

However, after having used the application
for 6 months, they appeared to develop an
understanding of their individual normal’
levels, despite not receiving any additional
information or training about oximetry and
normal oxygen saturation levels:

‘When | am feeling alright it's [oxygen
saturation] about 90."(PR034)

Tt seemns to vary between 94 and 97."(HA011)

Although not all patients paid the
same amount of attention to their oxygen
saturation levels, there was a sense of
‘wanting to know' oxygen saturation levels
as this would aid their decision-making
process when feeling unwell:

Definitely I'd want to know because then
| might be able to do something about it.’
(HA012)

The patients in this interview study
welcomed the self-monitoring of oxygen
saturation levels and perceived this as
beneficial in managing their COPD.

Supporting self-management behaviour.
As well as using the oxygen saturation data
provided by the mHealth application as an
aid to self-manage COPD, patients also

perceived the tablet computer, as a whole,
as supporting their self-management
behaviour. It reminded patients of the need
to engage in self-management:

It's a presence in the home, it encourages
me to do what | call breathing exercises.”
(HAQD4)

It also reinforced routines that included
adherence to regular medication:

‘Because, | knew I'd got to do that ... do my
puffers and then | go and have my shower
and then | do my thing. I'd got it all in, and
| think it was because of that that I'd got to
do, that | done it so regular. And took my
tablets as well.'(PR034)

Patients expressed the view that using
the mHealth application was beneficial to
their self-management, not just in terms of
monitoring and adherence to medication,
but also engaging with mood issues.
Patients expressed feelings of low mood
but explained that using the symptom
diary (which included a general question
of wellbeing) made them realise they were
in a better frame of mind than they initially
thought:

It's a good thing to be aware [of COPD
changes] and become aware ... and also if
you're feeling a bit down ... and you got to
say how you feel, you stop and think and
think | don't have to feel down and then you
think ‘I feel good”. (HAD02)

Yet some patients perceived the mHealth
application as less useful. It is interesting to
note that those who Tfelt it was a waste of
time, (PR032) appeared to be less engaged
with managing their COPD, and stated that:

‘They [respiratory nurses] tell me to do this
when I'm not well and they [respiratory
nurses] come and see me,” (HAQO1).

Thus they appeared to rely more on
healthcare professionals to make decisions
about treating exacerbations and often
suffered from comorbidities that impacted
equally if not more on their health. Other
characteristics, such as COPD severity,
length of diagnosis or familiarity with
communication technologies appeared
to be less strongly linked to level of
engagement with the mHealth intervention.

DISCUSSION

Summary
The mHealth intervention overall was
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viewed positively by patients. After a period
of use, it was seen to be easy to use,
providing reassurance and a sense of
continuity of care, and supporting patients’
self-management behaviour. A small
number of patients (n = 2) questioned these
benefits, although this group appeared less
engaged in self-management behaviour
from the outset than those who felt positive
about the mHealth application. Patients had
been made aware that their symptom and
pulse oximetry data were not reviewed on a
daily basis. Yet despite this, patients found
the application easy to use and the virtual
link created by sending self-monitoring
data to a research nurse provided patients
with a sense of continuity of care, as well as
reassurance of ‘being looked after’. Having
used the mHealth application regularly for
6 months, patients felt more aware of the
variability of their symptoms and more
encouraged to engage in self-management
behaviour.

Strengths and limitations

Published research shows that the benefits
of telehealth, as assessed by randomised
controlled trials, are still inconclusive.”
Qualitative studies have been carried out
to explore the patient experience of using
telehealth but these seem to have included
patients with a variety of comorbidities,
static telehealth equipment,’® and limited
data collection to a one-off interview
post-intervention or mid-intervention."
This current study explored the patient
experience within one condition (COPD],
using a mobile telehealth application. A
mobile device may offer advantages over
static equipment, such as the ability to
move the equipment to fit with everyday
life, take it outside the home, and accept it
as an everyday technological device rather
than merely equipment associated with ill-
health. In addition, a longitudinal approach
was used, interviewing patients pre- and
post-intervention.

Since this study used a qualitative
methodology, the aim was not to seek
statistical generalisability but rather
theoretical transferability by using
purposive sampling to capture a wide
range of patient characteristics and their
experience.!” A qualitative enquiry as part
of a larger telehealth trial can enrich the
sometimes limited picture provided by
quantitative data and thus provide valuable
insight into how patients engage with
the technology.” The use of longitudinal,
individual in-depth interviews pre- and
post-intervention allowed patients to voice
their perceptions and experience of current

care and perceived impact of a mHealth
application. The findings presented
here add to our understanding of how
a telehealth application can support self-
management for patients with COPD.
There were some limitations of this study.
The patient sample was recruited within
two NHS trusts within the same region and
the care provided for patients with COPD
may differ in other NHS regions. Patients
were also recruited during early winter
and data collection was completed by
early summer thus limiting the exploration
of factors related to seasonal variance.
The views and perceptions of healthcare
professionals involved in the care of patients
with COPD in the community were not
sought, an aspect which the authors aim
to address in subsequent research. The
qualitative researcher was part of the EDGE
COPD team, and therefore it is possible
that preconceptions of the intervention
may have influenced data collection and
analysis. However, as with this study,
an experienced researcher uses well-
established methodological approaches
(reflexivity, double-coding, and discussion
of analytic process with the principal
investigator) to minimise such bias.

Comparison with existing literature
Findings from this study strongly suggest
that patients found the application easy
to use regardless of their age or previous
computer experience. This is an important
finding since some authors suggest that the
use of tablet computers may be problematic
for older people,” and patients in other
qualitative studies have voiced concern
over the need for technical competence to
use telehealth applications.”® The lack of
elicited negative comments about usability
in this study may therefore reflect the
success of an intervention development
process in which the focus was to provide
a simple, intuitive application that could be
used by people regardless of their previous
computer experience.

The findings of this study show that
patients perceived the telehealth application
as providing reassurance and a sense
of continuity of care, which is supported
by other qualitative studies exploring
telehealth/care for patients with COPD."#
One study reported patient perceptions of
threats to identity, independence, and self-
care.”® Yet this study related to the Whole
System Demonstrator trial, with interview
findings from a patient sample with highly
varied care contexts, ranging from young
disabled people to older patients requiring
palliative care. Thus their care needs
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and the way these patients engaged with
the care provided differed and may have
had an impact on how they engaged with
the telehealth intervention. In addition,
the telehealth equipment described in
the Whole System Demonstrator trial
was static, which led to some patients
associating the equipment with being ‘stuck
indoors’, whereas the telehealth application
used in this study was mobile and could be
taken anywhere.

The findings presented here showed
an increased awareness of variability of
symptoms, particularly in relation to onset
of exacerbations and recovery. This allowed
patients to make a more informed decision
about their self-management, when to
contact healthcare professionals, and
to monitor periods of deterioration and
recovery, a finding that is also supported
by previous research.?? Yet other research
has shown that self-monitoring posed
additional stress for patients who felt that
monitoring of clinical parameters, such as
oxygen saturation, was the role of a nurse
and they did not want to be burdened with
this task.® Some authors have found that
telemonitoring worried some patients if they
felt unprepared to interpret clinical data,’
an issue that was not identified in this study.
Yet some participants found the use of the
mHealth application less beneficial than
others, and these participants appeared to
also be less engaged in self-management
behaviour. This suggests that the extent to
which patients engage successfully in self-
management as supported by telehealth
applications, in particular the self-
monitoring of symptoms and clinical signs,
may be related to other health behaviours.
This emphasises that telehealth appears to
have a supporting role in self-management
rather than replacing current care, and that
patients’ engagement in self-management

is necessary to achieve successful
engagement with a telehealth application.

Implications for practice and research
This study suggests that mHealth
applications can be developed so they are
easy to use, even for those with little or
no previous computer experience, and
such telehealth interventions have the
potential to benefit patients in terms of
perceived continuity of care and supporting
self-management behaviour. However,
it appears crucial that any telehealth
application complements rather than
replaces current care, and thus supports
and  encourages  self-management
behaviour. Yet, telehealth applications
that require patients to engage in self-
management behaviour rather than merely
provide self-monitoring data may not be
perceived as beneficial by all patients,
as these interventions require patients
to actively engage with managing their
long-term condition. Findings from this
study suggest that patients are able to
recognise norms and patterns of their
oxygen saturation data with minimal
training. However, the perceived benefits
of mHealth monitoring to support self-
management could be further improved
by assessing patients’ knowledge about
clinical parameters, health behaviours,
and self-management approach when
implementing such interventions.

Future research is needed to explore
how this mHealth intervention is used over
a longer period that includes seasonal
variation. In addition, it will be important to
explore how patients perceive the individual
components of this mHealth intervention,
such as monitoring of clinical data,
multimedia content of the patient education
module, and symptom diaries.
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Appendix 1. Interview 1 questions

As you know we are currently developing a mobile health system to support people living with COPD to
manage their own condition. We would like to find out a bit more about how you currently experience your
condition, and how you manage COPD at home at the moment.
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1.
12.
13.
14.

15.
16.

. First of all, could you tell me about how your condition affects you on a daily basis?
. How do you currently manage your disease on a good day (self, carer, healthcare professional input]?
. Tell me a bit more about what a bad day is like.

. Do you know what an exacerbation is?

How do your symptoms change when you feel an exacerbation coming on? How does it start?

How do you manage your condition when you have a bad day?

. What are the main issues that you face in managing your condition?
. How well do you feel you understand your condition?
. How confident do you feel in managing your COPD at home?

. What is your experience of the current care provided to you by the respiratory team (nurses/GPs/

pulmonary rehabilitation/clinic)?

Is there anything you can think of that might facilitate the management of your condition?

How do you feel about using IT in your daily life ([mobile phones, computer, internet, smart phones)?
How do you feel about using technology to help manage your condition?

How do you think a system, such as the handheld computer which you will receive, might be beneficial to
you in managing your COPD on a daily basis?

Can you think of any difficulties/challenges such a system might bring?

What do you expect from this application in terms of managing your condition?

Many thanks for taking part in this research.

Appendix 2. Interview 2 questions

© N o g kW~

How have you got on in using the handheld computer over the last 6 months?
How has using the mHealth system affected the way you manage your disease?
In what ways has the mHealth system affected your everyday life?

What were the main benefits in using the system?

What were the main issues/difficulties you were facing when using the system?
What would you like to see changed about how you use the system?

How could we improve the system?

Anything else?

Many thanks for taking part in this research.
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