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Abstract

services during the lockdown.

lyzed thematically.

telenurse to provide appropriate interventions.

Objective: Even though telemonitoring existed prior to COVID-19, the need was accelerated for patients with COPD
due to the limited medical consultations and the anxiety for being infected. To our knowledge, no qualitative study
has explored the experiences of COPD patients and the potential benefits of receiving integrated telehealth nursing

Methods: Ten participants were interviewed after receiving telehealth nursing services for 3months; data was ana-

Results: Irrespective of COPD severity, all participants expressed that the existing fragmented follow-up care was
intensified during COVID. The telenursing services provided them with the comfort and reassurance that a clini-

cian is available for support, advice, and care during the times of isolation. Despite diverse opinions regarding the
respiratory-related questions for follow-up, all were enthusiastic about the use of the oximeter in their daily lives. None
perceived sharing data as an issue, instead they encouraged the exchange across levels of care.

Conclusion: Despite an appreciation for the service, it is imperative for sustainability reasons that standardized proto-
cols are developed to balance patient preferences in terms of response frequency and the clinical data needed for a

Keywords: COVID-19 pandemic, Integrated telemonitoring, Telehealth nursing, Chronic obstructive pulmonary
disease, Chronic disease management, Self-management, Primary care, Qualitative research

Background

Chronic obstructive pulmonary disease (COPD) is a pro-
gressive, debilitating illness that affects a projected num-
ber of 594,000 people in the province of Quebec, Canada
[1]. Tt is believed that this estimate is higher as 60—-85%
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of people live with the condition without knowing. This
disease, when compared to other chronic conditions,
has the highest rate of hospital readmissions (19.4%) [2].
Unfortunately, many patients with this disease resort to
episodic emergency care to cope with poorly managed
symptoms of breathlessness [3], with an average inci-
dence rate of approximately 1-3 exacerbations annually
[4]. Yet, abundant evidence exists that self-management
interventions, including a COPD exacerbation action
plan, are associated with improved patients’ quality of
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life, knowledge of disease and self-management skills,
and lower risk of respiratory-related hospital admissions
and emergency visits [5-7]. When these self-manage-
ment strategies are combined with telemonitoring, the
effect is potentiated, allowing for the provision of better
supportive care.

Telemonitoring which uses a variety of information
and communication technologies to provide services
remotely for patients with co-morbidities has been intro-
duced more than 20years ago. Although not novel, the
intervention is complex and often difficult to evaluate as
it may consist of the transmission of patient physiologi-
cal and other non-invasive data, such as patient’s health
symptoms, to a healthcare professional only, or in combi-
nation with the telenurse’s offering of tailored responsive
services including telephone support, self-management
education, and care coordination [8]. This latter form
is often called “integrated telemonitoring” [9]. Despite
the various modalities of each telenursing intervention,
which are often designed for a specific healthcare setting
and with different generations of telemonitoring devices
and platforms [10], their efficacy may also be impacted
by the behavior of the provider delivering the interven-
tion, and the patients receiving the intervention who
might fail to comply [11]. Although a ‘one glove fits all
approach in offering telemonitoring for COPD patients
seems too simplistic for such a heterogenous popula-
tion [10], evidence exists that both interventions, telem-
onitoring (measuring physiological parameters and
symptoms) only and integrated telemonitoring, reduce
emergency room (ER) visits significantly, yet the appli-
cation of integrated telemonitoring is more effective in
reducing ER visits, and offers better health outcomes for
patients with severe to very severe COPD [9]. Moreover,
integrated telemonitoring makes patients aware of their
illness, facilitates their natural coping and acceptance of
their disease, which may enhance their overall health and
well-being [12].

Improving COPD patients’ psychological and mental
health was especially important during the COVID-19
lockdown as they experienced isolation, fear of infec-
tion due to being a high-risk population and many of
their regular medical follow-up consultations were can-
celled or replaced by a telephone consultation which
minimizes the risk of transmitting the coronavirus [13,
14]. Although limited evidence exists on the remote care
delivery for COPD during the pandemic, its expedited
implementation and adoption has provided patients with
some type of care continuity in a safe manner. However,
the predominant use of telephone-only contact with a
clinician without the provision of telemonitoring equip-
ment, such as pulse oximeters and spirometers, only
allowed for specific planned activities such as gathering
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patient health information, providing education on
smoke cessation and COPD, and developing self-manage-
ment plans; the full in-home integrated telemonitoring
experience for patients was lacking [15]. Hence, in this
study we sought to better understand the overall experi-
ences of patients with a primary diagnosis of COPD and
without coronavirus symptoms receiving integrated tele-
health nursing services during the COVID-19 lockdown.
The research questions are: 1) How did patients with
COPD perceive the follow-up care of a telehealth nurse
during the COVID-19 lockdown? 2) What are the poten-
tial benefits of an integrated telemonitoring system for
patient’s suffering from COPD?

Integrated telehealth nursing services

Once patients agreed to participate in the telemonitor-
ing project, the research assistants scheduled a one-hour
telephone appointment to install and educate patients
on how to use the telemonitoring platform on a mobile
device or desktop computer. All patients were provided
with a non-invasive pulse oximeter, and those who did
not have a mobile device, or their computer was out-
dated, received a project tablet computer. The AlayaCare
telemonitoring platform is a cloud-based application that
has the capability of secure, high-quality videoconfer-
encing and remote physiological monitoring, based on
input data from patients using peripherals. In this study,
COPD patients were asked, according to their individual-
ized care plan, to enter and submit manually to the telen-
urse, in real time, their clinical data through the platform.
More specifically, the protocol required that patients sub-
mit both their blood oxygen saturation levels and pulse
daily during a 12-months period, and to answer five spe-
cific COPD-related questions. Participants could enter
their oxygen levels multiple times during the day and
night; however, it was required to complete the questions
with different answer categories once every day. The fol-
lowing questions were: How would you describe your
level of shortness of breath (SOB) today? How many times
did you spit today? What color was your spit today? Was
your spit thicker than usual? How often did you cough
today? On a weekly basis they were asked to answer 10
questions in a nominal format regarding their level of
physical activity, fatigue, anxiety, sleeping and smoking
behavior, emotional well-being, and change in medi-
cal prescriptions during the past week. Tailored patient
education material was made available on the system to
support them and complement their knowledge regard-
ing lifestyle changes. When a measurement of clinical
data was outside of expected patient-specific parameters,
the telenurse would contact the patient, provide the nec-
essary interventions, and if needed communicate with
the interdisciplinary team at the COPD clinic of a local
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community hospital. The telenurse and members of the
COPD team, two pneumologists and one COPD clinic
nurse had access to the telemonitoring platform, how-
ever, only the clinic nurse used the system in her clini-
cal practice. After each intervention, all clinicians would
complete the interdisciplinary notes on the platform to
enhance patient information exchange and continuity of
care. The telenurse was a community health nurse who
received training on the use of the platform, the COPD
disease, and management at the clinic.

Methods
Design, sample and recruitment
This qualitative descriptive study was part of a larger
study that evaluated the use of a telemonitoring system
to enhance patient health-related outcomes, and reduce
ER visits and hospitalizations, and which took place from
June 2020 to November 2021. In June 2020, a sample of
140 patients who had a COPD diagnosis classified as a
risk D for severity of airflow obstruction and were fol-
lowed by the pneumologists at the local community hos-
pital, were selected by the COPD clinic nurse. Research
assistants would phone all patients to explain the project
and verify if they would be interested to participate. The
recruitment of potential participants was done progres-
sively over several months, and by September 2020 we
had a purposive sample of 10 participants enrolled, of
which 6 were female and 4 were male, and who received
telehealth nursing services for approximately 3 months.
Participants had an average age of 71.5years (ranging
from 67 to 80). All participants except two (P1, P9) were
francophones, and only one female subject (P10) was
employed. Of the 10 participants, 6 (P1, P3, P5-8) were
legally married, 2 (P9-10) divorced, 1 (P4) single and 1
person (P2) was a widow. Participants’ level of educa-
tion varied: 5 (P1, P67, P9—-10) persons had a secondary
degree and 4 (P2-5) had a tertiary degree. Using the stag-
ing system of the Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD), which considers a variety of
factors, such as exacerbations, symptom severity and
FEV,, 2 persons (P3, P7) were classified as GOLD grade
4 with ‘very severe COPD; 4 (P1-2, P6, P9-10) as GOLD
grade 3 with ‘severe COPD); and 2 (P4-5) as GOLD grade
1~2 with ‘mild to moderate COPD. In terms of the
ABCD assessment, all participants were labeled in the
GOLD group D, meaning that they experienced more
severe symptoms, such as greater dyspnea and/or exer-
cise tolerance. As shown in Table 1, only 2 participants
(P1, P3) had no co-morbidities, 8 participants except P6
had been hospitalized in the last 2years, and 3 persons
(P5, P9-10) were heavy smokers; they smoked approxi-
mately 1 pack of cigarettes per day. Participants’ level
of mobility varied; some (P2-3, P9) had no mobility
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problems while others used assistive devices (P1, P4, P7,
P10) or were limited in their mobility due to shortness
of breath or joint pain (P5, P6, P8). All participants had
Internet connectivity at home, and a tablet computer was
given to 2 persons (P1, P9). Fear of contracting the coro-
navirus was experienced by all participants, except for P4
and P5, who considered it a reality. They were nervous,
anxious, and afraid of being alone and dying.

Data collection

Semi-structured interviews in English or French, last-
ing approximately 60 to 90 minutes, were conducted by
the first and third authors at a convenient time for the
participant. A joint interview was conducted with par-
ticipants P6—7; a married couple who both are suffering
from COPD. Both authors were present for all inter-
views, which were audio-recorded and conducted over
the phone or through ZOOM videoconferencing. The
interview guide included questions such as: Prior to the
pandemic, how were you medically followed for your
COPD? What were your initial thoughts about receiving
telenursing support during the COVID lockdown? What
are your experiences so far with the platform? What are
the challenges you have encountered using the system?
How do you think this telemonitoring system may be help-
ful to you? To ensure alignment between the study aim
and the interview questions, the guide was pilot-tested
and validated with key informants, and further refine-
ments were made after the first few interviews [16]. At
the start of each interview, the purpose was re-explained,
and a sociodemographic questionnaire was completed at
the start of the larger study.

Data analysis

All interviews were transcribed in the language of the
interview and then translated in English for coding pur-
poses. Each transcript was thematically analyzed using
the inductive approach, described by Elo and Kyngis
[17], and supplemented with field notes. A process of
open coding was used to assign captions to segments of
the transcripts. Codes were organized into categories and
themes, which captured similar concepts, from which
descriptive statements were formed and supported with
quotes. This process was repeated until consensus was
reached between the first and second authors. In this
study, several strategies were used to enhance the cred-
ibility of the findings. Although the interviewers have
experience in qualitative research methods, they con-
ducted two mock interviews to refine the semi-struc-
tured interview protocol which included several prompts
that allowed the expansion of answers and the opportu-
nity for requesting more information, for improving time
management, and overall running of the interviews. Both
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Table 1 Socio-demographic data
Subject Age Gender Marital Status Employment Education Mother COPD GOLD Co-Morbid- Date of Last
Tongue ities Hospitalization
/ ER Visit
P1 71 Female Married Retired Secondary French GOLD 3D COPD 2020
P2 79  Female Widowed Retired Tertiary English GOLD 3D COPD, Hyper- 2019
tension
P3 80  Male Married Retired Tertiary English GOLD 4D COPD 2019
P4 69  Male Single Retired Tertiary English GOLD 1/2D  COPD, 2019
Hypertension,
Eczema
P5 67  Female Married Retired Tertiary English GOLD 1/2D  COPD, Arthri-  Unknown
tis, Insomnia
P6 70  Female Married Retired Secondary English GOLD 3D COPD, Cardiac 2014
Problems
p7 70 Male Married Retired Secondary English GOLD 4D COPD, Hyper- 2019
tension
P8 71 Female Married Retired Tertiary English GOLD 1D COPD, Hyper- 2020
tension, Car-
diac Problems,
Hypercho-
lesterolemia,
Anaemia,
Chronic Con-
stipation
P9 67  Male Divorced Retired Secondary French GOLD 3D COPD, 2019
Hypercholes-
terolemia
P10 71 Female Divorced Employed Secondary English GOLD 3D COPD, 2020
Hypertension,
Hypercholes-
terolemia
Subject COPD Action  Smoking Mobility Fear Con- Home Internet Mobile Device / Computer
Plan Behaviour tracting
Coronavirus
P1 Yes Quit Use walkerif — Yes afraidto  Yes Project Tablet
needed die
P2 Yes Light Walk inde- Yes, nervous Yes Personal Tablet
pendent 2 x/
week
P3 Yes Quit No mobility Yes, anxious Yes Laptop
problems
P4 Yes Light Walks with No fear Yes Intelligent Phone
cane
P5 Yes Heavy Waiting for hip  No, lam simply  Yes Intelligent Phone
replacement  more cautious
P6 Yes Moderate Limited mobil-  Yes, nervous Yes Laptop
ity due to SOB
and ankle pain
p7 Yes Quit Use walker if Yes, afraid to Yes Laptop
needed die
P8 Yes Quit Moves around  Yes, afraid of Yes Personal Tablet
with difficulty  being alone
due to pain
P9 Yes Heavy No mobility Yes, due to his  Yes Intelligent Phone, Project Tablet
problems condition
P10 Yes Heavy Uses walker, Yes Yes Desktop PC

moves around
with difficulty
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techniques, peer debriefing and member checking, were
used to avoid possible biases and preconceptions, and
to make sure that the participants’ experiences are ade-
quately represented. To address confirmability, dependa-
bility and transferability, the interviewers wrote reflective
notes immediately after each interview, documented
personal feelings, insights, and committed to a detailed
description of the research methods, participants, and
settings.

Ethical considerations

Research ethics approval was obtained from the Research
Ethics Committee of an Integrated Health and Social
Services Centre (SMH #19-11) on August 16, 2019. All
participants signed the consent form prior to the start
of the larger study, and written information was pro-
vided explaining the study purpose, participant involve-
ment, the right to withdraw at any stage, and data
confidentiality.

Results

Despite efforts in our healthcare systems for optimal
integration, the first theme Fragmented Care Further
Intensified During COVID addresses the fragmented care
and lack of standardization in terms of follow-up care
experienced by participants prior to the pandemic, which
has been exacerbated during COVID-19 lockdown.
However, this lack of continuity of care experienced by
subjects during the increased isolation due to the out-
break was to a certain extent compensated by having
access to a telenurse, who is “monitoring me” and pro-
vides personalized feedback and advice; which in return
reduced participants fear and anxiety. Those experiences
are described in the second theme Knowing Someone is
There to Help, Especially in COVID Times. Interestingly,
the importance of having access to and using an oximeter
became apparent when participants utilized it to monitor
their own progress and develop strategies to cope with
their symptoms. In essence the third theme, Unparalleled
Benefits of an Oximeter, highlighted the participants’
ability to self-manage and integrate their COPD into
their daily lives via the regular use of an oximeter. None-
theless, as discussed by the participants, communication
between different healthcare providers is imperative to
providing non-fragmented follow-up care. It was evident
that the development of an integrated telemonitoring
system would not only facilitate a clear communication
between different healthcare providers but also help inte-
grate the different domains of healthcare, as described
in the fourth theme Fragmented Levels of Care to Inte-
grated Healthcare Delivery. Overall, contrary to the com-
mon preconceptions regarding telemonitoring, in the last
and final theme Proving Misconceptions Otherwise, most
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participants reported having no problems with data shar-
ing and confidentiality, and felt confident in using the
technology for telemonitoring purposes.

Fragmented care further intensified during COVID

When discussing participants’ follow-up care pre-
COVID, all felt to some extent that it was impersonal
and fragmented. Four participants (P3, P5, P6, P9) indi-
cated receiving no more than two pneumologist visits per
year, often with no interim follow-up, medical or nurs-
ing, specifically for their COPD. When asked about vis-
iting a COPD specialist, participant P3 stated: “Nobody,
I have many other doctors but nobody for my COPD”
Other participants (P1-2) relied on their family doc-
tors for follow-up, saying; “When I have increased prob-
lems breathing and my oxygen levels are going down, I
am thinking it is time to start my action plan. I call the
family doctor and he usually agrees (P2)” Participant P7
added; “My family doctor and specialist have so many
people they are responsible for that they cannot get very
involved [in my follow-up]” Participants (P4—8) noted
that they were not the only patients their doctors have,
and as such, their time with them is divided. Participant
P8 further explained that there is no set protocol when
dealing with a COPD exacerbation; “If I am worried
about something, I call the secretary, or my family doctor,
or I just go to the emergency room” Not all participants
reported having fragmented follow-up care, however, a
lack of standardization was noticed by some participants.
For example, participant P7 mentioned having two lung
specialists, while participant P10 saw no other doctor
besides her general practitioner. Even when participants
were able to receive follow-up care from their specialist,
some reported having unpleasant experiences. One par-
ticipant P6 claimed that the physician did not want her as
a patient while another P1 reported having an unpleasant
altercation with her pneumologist; “She [the pneumolo-
gist] said, ‘T was always at the hospital’ I asked her what I
should do when it [shortness of breath] happened. I told
her ‘give me your phone number so that I could call you!
She got so mad, she cancelled me. I went home and pan-
icked” (P1).

Most participants (P1, P3—-4, P7, P9-10) stated cop-
ing with their COPD on a “day by day basis” as it often
severely limited their ability to perform daily activi-
ties and management at home was becoming increas-
ingly difficult. Participant P7 mentioned: “I take it day
by day and whatever happens. You might think you can
control it, but you cannot because the weather changes,
it can be hot, humid, anything. I used to golf a lot and
now I cannot, so it changes you that way” Participant P10
added: “It has gotten worse with the years. Managing it
at home is hard. I am not able to do what I used to do,
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as far as housework and such. Because of COVID, I have
stopped going out [...] did not do any exercise so that has
taken away my energy. My condition has not improved
at all since then [COVID]. Due to the COVID isolation,
three participants P4, P6 and P9 experienced a smok-
ing relapse, saying: “I went for 4 years without smok-
ing, but when COVID started, I started smoking again”
(P4). Despite some participants indicating a worsening
of their health due to COVID, participant P5 indicated:
“I find since COVID and retirement, I do not get sick as
much. I used to use my action plan three times a year,
and it has now been a year since I have had to use it. It is
probably because I stay home, I do not go out to friends’
homes, and I spend less time going to different stores. So,
in a way, COVID has helped” Overall, within the current
COVID-19 context, participants (P1-2, P4, P6, P9-10)
were more concerned and anxious about their health due
to their vulnerability for severe consequences because
of their illness. Participant P3 stated when asked about
concerns regarding COVID-19 and COPD: “Of course, 1
am concerned. I do have a weak immune system, I have
had cancer, polyps of my lungs, so I am concerned. I do
not do sleepovers or anything and I am careful when I go
out there” Despite taking all precautions, P4 said; “I am
stressed and afraid of catching it [coronavirus]” Another
participant P7 continued; “Well with COVID, you do not
know where it is safe, and we are at risk. If I were to get
the virus it would probably kill me. So, we wear masks
and face shields, and we social distance. We went to the
grocery store once; we will never do it again. I had diffi-
culty breathing with the mask. Now, we do our shopping
online”

Participants mentioned having difficulties scheduling
their appointments during the pandemic, where partici-
pant P5 stated: “Every 6 months approximately, but with
COVID, my May appointment was cancelled, and I just
spoke to him [pneumologist] on the phone last week”
She further recounted; “Before COVID I was supposed
to have a one-on-one with a [COPD clinic] nurse, who
would teach me how to cough more effectively, but with
COVID nothing is happening.” Participant P3 underlined;
“Follow-up care is rather restricted with COVID, it is not
helping us” Moreover, participants were afraid of the
risks involved with going into the clinic during COVID-
19. One participant P10 was unable to find transporta-
tion to the clinic; saying “I have had appointments that
have been cancelled because of COVID. I was supposed
to go in for a CT scan but in these times, I cannot get
anybody to take me there. No one wants to take me to
the hospital” Participants resorted to telephone consulta-
tions with their pneumologists as they did not really trust
going to the hospital. When discussing those tele-con-
sultations, participants expressed concerns regarding the
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absence of physical examination. Participant P3 stated;
“That is the thing that is useless because to get a proper
evaluation of my oxygenation and lungs, you cannot do
that over the phone. I would need to be on site and that
is the problem right now” Participant P5 added; “Well
for the lungs it is a little strange because he [physician]
cannot check anything, but it is almost a waste of time,
although I presume if I was having more difficulties, then
he would be able to deal with it [...]. Phone appointments
are a little more difficult” This led participant P2 viewing
tele-consultations as having to “self-diagnose” in lieu of
the doctor; “I feel like sometimes I am diagnosing myself
because everything is at a distance now.”

Knowing someone is there to help, especially in COVID
times

Throughout the interviews, it became clear that the tel-
enursing services offered were helping in resolving much
of the issues faced due to the conventional in-person fol-
low-up care. When discussing the attention provided by
the telenurse, participant P5 stated; “So, I see her [telen-
urse] as our monitor, just making sure that everything is
fine” Many participants (P1, P3-4, P6-7, P8, P10) were
contacting the telenurse or were being contacted by her
once or twice a week, particularly when they did not feel
well. Although two participants (P2, P4) were unaware
prior to the interview that they could contact the telen-
urse themselves, they were excited at the future prospect
after being informed. When indicating on the question-
naires that they were not feeling well or had pain, partici-
pants P2 and P4 mentioned receiving a phone call from
the telenurse promptly. In fact, the knowledge that their
clinical data was being read was reassuring to most par-
ticipants (P1-8). Participant P2 noted; “I was wondering
if this is going off into the Internet, and nobody is read-
ing it or what is happening with it. But I realized that she
[telenurse] is definitely reading it after she called me”
Participants even found the conversations with the tel-
enurse pleasurable and reassuring. Participant P3 men-
tioned; “it is a pleasure talking to her, she is very pleasant
to know. And from my end, it is comforting to know that
the data I put in is being used, somebody is looking at
it, which is good” Furthermore, the telenurse integrates
personalized follow-up care, incorporating prophylactic
nursing care tailored to participant needs, and facilitates
participant empowerment with COPD management. For
example, participants P2 and P4 were urged by the telen-
urse to take a COVID test based on their indicated symp-
toms or provided medication education. Others (P6-7)
were advised to get their regular vaccines, including their
pneumonia shot; “actually she [telenurse] was the one
that told us about the pneumonia shot. She also asked me
if I was allergic to any medication.” Others still, such as
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participant P8 were notified of possible environmental
factors involved with COPD related symptoms they were
experiencing. Participant P8 commented on the follow-
up provided by the telenurse; “I am happy to do this this
way, it is very simple [...] the nurse is very friendly too.
I talked to her a few times, she made me notice that the
humidity levels in my house were too high, and that I
needed to leave the air conditioning on more. She gave
me very good advice” Participant P1 recognized that
telemonitoring had been an emotional relief: “It’s good
to know someone is there to help, especially with the
[corona] virus”

Overall, participants found that the telenurse provided
receptive and reliable feedback. So much so that par-
ticipants (P1, P7-8) were emailing copies of changing
or new prescriptions and health reports to the telenurse
to ensure that she was up to date with their condition.
Participant P1 stated: “I sent an email to her [telenurse]
regarding my medication list and my nodules in my
stomach and my throat” In fact, most participants (P1-2,
P4-5, P6-7) felt that given the current COVID context
and the increased isolation that is necessary to protect
themselves, a video phone call with the telenurse would
be a great addition to this feedback and improve the tel-
enurse’s ability to assess participant condition and body
language. Participant P4 stated; “It would be very inter-
esting. Because I do not know what Madame [telenurse]
looks like, I would love to put a face to the communica-
tion” demonstrating the openness to using videocon-
ferencing. However, two participants (P3, P9) felt that
videoconferencing was unnecessary, and a telephone
consult was sufficient for their follow-up. Participants
(P1-3, P5, P9-10) also felt additional feedback from the
telenurse was unnecessary due to the amount of contact
they already had with her, as participant P9 stated; “No,
because if I needed more things, there is a place below
where you can ask to have a videoconference with her
[telenurse]. I think that is perfectly okay”

Another component that participants felt was more
personalized in their follow-up care were the daily and
weekly questionnaires. Regarding the daily question-
naire, all participants found it to be short and quick, and
they answered the five questions roughly at the same
time, mostly to form a habit. One participant P8 used a
sticky note on the screen as a reminder to complete the
questionnaire and another P2 wrote it in her agenda. All
participants were very committed to filling out the daily
questionnaire, the couple (P6-7) even getting out of bed
once they remembered they had forgotten, to fill out the
questionnaire. Some participants found the daily ques-
tionnaires dull and repetitive (P5, P6-7) although they
understood the need to ask the questions; “I mean, it gets
too boring. ‘Oh god, same question again and again! But
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I can understand why you need to ask those questions”
(P5). Many participants (P1-2, P4, P8-9) were comfort-
able filling the questionnaire out every day for the pro-
ject period. Participant P2 stated, “My first thoughts were
‘Good God. Twelve months? I do not know if I can do
this for twelve months’ [...]. I think it is alright. It is good
to know someone is there to help, especially with the
COVID-19 virus” In terms of the weekly questionnaire,
participants’ opinions varied. Some participants (P2, P4,
P8-9) did not mind completing the weekly question-
naire, saying “it is really not long” (P8), and “It is perfect,
I have my whole life ahead of me” (P4), while partici-
pant P5 indicated; “Sometimes I feel like it is a waste of
time, especially with the weekly ones, because I answer
the same thing every week [...]. I do not think it [weekly
questionnaire] is necessary unless something came up”
Most participants (P1, P3, P5, P6-7) were eager to see
more options and nuances in the questions regarding
the weather and their symptoms to make the experience
more personalized. Two participants (P4, P9) felt they
needed more space to include comments. Although oth-
ers (P2, P3-4) felt that more space would often lead to
a timely phone call from the telenurse to follow-up on
participants expressed concerns. Participant P3 stated;
“Whenever I write it in the comment section, I know I
most likely will get a call from the nurse” Furthermore,
participants P3 and P5 used the comment section to bet-
ter identify their symptoms and include environmental
and contextual details they thought might be relevant
to their care, fostering self-management and independ-
ence. For example, participant P5 stated; “I put in that
I had my grandsons over, because I figured that could
impact my daily values” Other participants P1 used the
comment section as a space to provide a summary of the
times daily they were not feeling well. Overtime many
participants (P1-2, P4, P9) also became able to recog-
nize their exacerbation symptoms. Participant P4 stated
their primary symptom associated with an exacerbation
is “abnormal breathlessness” They were then establishing
relationships between these symptoms and the environ-
ment, using these relationships as health indicators to
better understand and gain a sense of control over their
COPD. Overall, participants felt that having a telemoni-
toring system accompanied by the constant attention of
a telenurse made them feel special, at ease, and allowed
them to be less anxious during the challenging times of
COVID-19.

Unparalleled benefits of an oximeter

Astonishingly, despite the chronic nature of COPD, most
participants (P1, P4—6, P8—10) expressed the lack of prior
education they had received on the subject and had lim-
ited understanding of their condition. Participant P5
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stated; “I have none. I am not even completely sure what
it is. I mean I realize it is because I am smoking, and still
smoking, and I get shortness of breath and have trouble
catching my breath, and cough a lot, but thankfully I have
not needed to go to the hospital. But that is about it”
Most participants (P1-2, P4, P7, P10) expressed that their
prior education on COPD took place years ago, for some
(P7) over 10years ago, often at the time of their diagno-
sis with no follow-up education provided. This education
was always by nurses, and over the years, many questions
remain unanswered. Participant P6 stated that her educa-
tion about COPD came from her husband who was also
diagnosed with the same condition; “My husband tells
me all about it” As a result, participants (P1, P6-7, P9)
began to actively seek information on the Internet. Par-
ticipants P3, P8, and P10 were not interested in any infor-
mation and felt that their knowledge was sufficient or
that they would not benefit from any further information.
Participant P4, who was directed to the COPD resources
on the telemonitoring platform, found it “wonderful’,
and stated further, “receiving education would take away
panic and fear, and I could make connections [with the
cause of the breathing problems], specialists often will
not think about giving information.” Overall, most partic-
ipants (P1-2, P4-5, P6-7) were eager to learn about their
COPD, such as breathing exercises that may better enable
them to cope with the symptoms associated with their
chronic illness, despite lacking education and resources
since their diagnosis.

Interestingly, what is more important is that despite a
lack of education and limitations faced due to the COPD,
participants (P1-2, P5, P6-7) were regularly noting down
their pulse and oxygen saturation to see trends in their
own data. Participant P5 mentioned; “I was actually start-
ing to write down what I had recorded the day before, so
I can compare my values daily” Many participants (P2,
P4, P6-7, P9) were monitoring their saturation and pulse
parameters multiple times a day. Participant P7 stated
that the oximeter was his “crutch”. “When I do the floors
and dishes. I sit down on the couch, and I put it [oxime-
ter] because it calms me down and I tell myself ‘do your
breathing and it works’ [...] it is my crutch” Another par-
ticipant P2 used their oximeter as a motivator to increase
their oxygen saturation; “It’s a fantastic tool, and it tells
me ‘Okay, you have got to bring this up’ or ‘If you are
doing this, your oxygen drops down to 857 Still, other
participants P3—4 used it multiple times only when they
did not feel well or felt shortness of breath; “I use it often
if I do not feel well. I learned how to breathe last week at
the hospital, so I always do my breathing beforehand to
make sure that I am above 90%” (P4). Participant P8 uses
the oximeter as a means of reassurance; it is reassuring,
when I do not feel as well, when I am tired. Then I take it,
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and often my oxygen is above 91% and I tell myself that
I am alright, I do not have to worry” In fact, some par-
ticipants (P1-3, P7) currently have their own oximeter
in addition to the project oximeter and two participants
(P4, P8) were interested in buying an oximeter once the
project finishes to continue to monitor their oxygenation
and pulse. When asked, most participants (P1-2, P4-5,
P6-7, P8, P10) were willing to submit these values mul-
tiple times a day (including after activities) and in mul-
tiple different positions (sitting, standing, lying down),
although currently only took it sitting, often after calm-
ing down. Participant P1 stated: “This [oximeter], I think
is marvelous, because with your project, participants take
their levels standing, sitting, and walking [...] this way,
you can compare the progression in a month.” Similarly,
participant P10 was eager to see how the temperature
would affect the trends in their pulse and saturation, and
participants P6-7 wanted to monitor pulse trends for
other conditions besides COPD.

Fragmented levels of care to integrated healthcare delivery
Communication among healthcare providers plays an
important role in facilitating the continuity of care for
COPD patients, however, when asked whether partici-
pant’s general practitioner and pneumologist commu-
nicated, P10 answered: “I do not know if they have ever
been in contact with each other” Some participants (P4,
P8) did express interest in opening a line of communica-
tion between different providers and the benefits it would
bring to their follow-up care plan; “If I have a problem
with my lungs, I think it is important to start on the base
level with my family doctor, to get to the pneumologist,
but that these two people be linked so that my fam-
ily doctor is aware of what is going on with my lungs. I
really like communication systems. If they talk to each
other, my God all would go well” Most participants (P2,
P5, P6-7, P10) expressed that having their general prac-
titioner on a telemonitoring system would be valuable.
Participant P5 remarked; “If my general practitioner
could have access to my information, I think that is very
important. Back in the day the general practitioner was
your post office, it’s where all the information came
back to and nowadays, they do not get anything. They
are the hub” Another participant P10 continued; “Any
of the doctors I have to deal with should have access to
what has been going on. If I need treatment, they have
a file to look at. They do not need to go through all sorts
of unnecessary tests to find out what is wrong. They will
know what medications you are on so they will not give
you the wrong medication. I think information between
doctors should be shared” Thus, telemonitoring was
thought to be a valuable resource in facilitating the con-
tinuity of care for COPD patients. For some participants
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(P6-7, P10), it was unclear whether their physician would
be interested in, or had even heard of, the possibility of a
telemonitoring system where information can be shared.
The couple (P6-7) was concerned regarding their general
practitioner’s availability; “Our family doctor, that would
be good [...] but I do not think she got everything online
[...] her being involved would be great. But I do not
know if she would have the time” Another participant P8
mentioned the lack of digital technologies in her family
physician’s office; “There is no computer in his office. Eve-
rything is done by hand, so there is not even a machine
to measure oxygen levels. He is an old-fashioned doctor,
there are no computers, just a fax at his desk. For him, it
would be impossible to join this telemonitoring project”
She continued; “I think that it would become a bit heavy
for him [family physician], I do not know. Maybe it would
be interesting for another doctor that has the informatics
in his office. But for now, he [family physician] receives
my written reports”

Overall, once the participants became acquainted with
the telemonitoring system, they began understanding
its importance and effectiveness in providing integrated
follow-up care. Participant P5 mentioned; “Right now
this is a survey and only for research, but if this [tele-
monitoring] is available for usage, I see this is being
extremely helpful. I just see this as another possibility in
reducing people waiting in the emergency rooms [...] I
think it would be super” Participant P4 explained; “The
goal of the platform is to integrate different levels of care
and I am in full accord with that” Participant P9 even
expressed that the system provides him with support and
confidence, stating; “For me, it helps me understand and
then I can talk about it with the telenurse. At least I have
support. Before, I did not have support. If I was afraid or
anything, I had to go to the emergency” When discuss-
ing the system, participant P9 even stated the benefits of
the system for the healthcare system as a whole; “That is
what I think is important, for the community, for every-
thing, for the hospital system, for our safety”

Proving misconceptions otherwise

Although the use of telemonitoring has increased, it
can still be perceived as providing impersonal health-
care whilst being associated with a lack of privacy and
confidentiality of participant information. However,
in this study, all participants expressed feeling secure
providing their health information on the platform.
Participant P5 expressed; “I am fine with [information
exchange through the platform] as long as it remains
confidential” Participant P10 even signified; “I don’t
think many people will be interested in my heart rate”
She further elaborated; “I think you guys have thought
it out quite well before asking the public to report their

Page 9 of 13

information” Moreover, when asked about any pri-
vacy concerns sending their information, participant
P3 replied; “Oh, no way ... no, there is nothing I do not
want to share or be ashamed of ... no I have no hesi-
tation” Ultimately, participants trusted the researchers
and platform developers to have created a safe place for
their data to exist and remain confidential. One of the
participants, P4, even recognized the value of the pro-
gram and mentioned the importance of sharing their
confidential information for their own health benefit; “I
am very comfortable with everyone having access to my
information because it is better for my health” Similar
comments were made by participant P8-9, where par-
ticipant P8 stated; “My mind is very at ease with that
[sharing information]”

Another preconception regarding the implementation
of telemonitoring is the ability of participants to easily
adopt technology and navigate a digital health platform.
In this study, most participants (P1-3, P6-7, P10) were
comfortable using technology: navigating the platform,
inputting their data, sending, and receiving emails, and
handling the project equipment. Only two participants
(P2, P5) expressed some glitches at the start; “No, no. I
did not find it [using the platform] difficult at all. There
have been little hiccups but the [research assistant] got
me through [ ...]” (P2). In the beginning, participant
P5 had some challenges accessing the platform on her
mobile device and operating the platform in general
but stated; “I was having problems for a while, until I
figured out how to save the link to the portal. But since
then, nope” All participants expressed appreciation
for the training provided on how to use the platform
and felt that it was sufficient. Participant P3 elaborated;
“Went through it, repeated it so no it was clear as a
bell. It was not that complicated” Another participant
P10 stated; “No, I do not think so” when asked whether
any additional training would have been beneficial, and
that she understood “where she was supposed to go” on
the platform. Overall, participants displayed interest
in the project and demonstrated so by consistently ask-
ing questions about how they could improve their own
self-monitoring and showing interest in the project’s
success. Participants were curious about when and how
they should take their vital signs and learning more about
COPD. One participant P5 expressed genuine interest
in which factors contributed to her irregular symptoms:
“I know my breathing capacity changes, according to
the humidity and temperature. Would it not make more
sense for me to put my vital signs and the temperature
[weather]? Since the weather changes throughout the
day” Not only did participants show interest in their con-
dition, they were also committed to their role and success
of the telemonitoring project.
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Discussion

The COVID-19 pandemic has been challenging, how-
ever, for patients with a chronic condition such as COPD,
who are at a higher risk for being infected with the coro-
navirus, this period has been especially difficult due to
the lack of continuity in their follow-up care. On several
occasions, medical appointments have been cancelled,
postponed, or were conducted over the phone. The pro-
vision of integrated telehealth nursing services was for
all participants a welcome and pleasant alternative, and
many saw the telemonitoring system as a mean to con-
nect levels of care within our healthcare systems. Based
on our findings, two points warrant discussion: 1) Partic-
ipant’s attachment to their pulse oximeter as a barometer
of their health; 2) Participant’s preferred follow-up plan
for a long-term adaptation and sustainability of telemoni-
toring services.

As per the clinical protocols of the study, participants
used a non-invasive pulse oximeter device as a method
to measure their blood oxygen saturation in a matter of
seconds. Normal peripheral oxygen saturation (SpO,)
levels range between 95 and 100%; however, for patients
with COPD, the target range is between 88 and 92% [18,
19]. Interestingly, the findings of this study indicated that
participants were not only following the protocol and
measuring their oxygen saturation once a day but tended
to measure their levels multiple times a day, for example
after physical activity and when they noticed changes in
the weather. The majority used a personal threshold value
for their oxygen saturation as a motivator and an indi-
cator to gauge their health status, and form patterns to
prevent COPD exacerbations. Providing our study par-
ticipants with an oximeter enabled them to control and
manage their condition, and as supported by other litera-
ture [20, 21], it improved their anxiety and provided them
with a sense of empowerment. Although widely accepted
in clinical and home settings, a pulse oximetry should
never replace an arterial blood gas analysis and should
only be used as a screening tool when low blood oxygen
levels are suspected. The literature suggests physicians
to limit the use of the pulse oximeter to acute events,
for example, patients presenting with a COPD exacerba-
tion, or for specific groups of patients only, and as a valu-
able addition to their regular clinical patient assessment
[22]. A pulse oximetry may detect SpO, deteriorations
and trigger if needed a higher level of care, yet, COPD
evidence-based guidelines suggest not to rely on a pulse
oximeter only to determine how a person should be feel-
ing [23]. It is perfectly possible that a person with COPD
has normal SpO, levels while feeling extremely short of
breath and/or experiencing other troubling symptoms,
and vice versa have unhealthy SpO, levels, without any
noticeable symptoms. Moreover, an exacerbation can
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have a very sudden and an idiopathic onset, which may
or may not be correlated with a foreseeable change in
the SpO, levels of the patient [21, 24]. Thus, a continu-
ous reliance for patients on an oximeter and a perceived
personal threshold oxygen saturation may provide them
with a false sense of security, which can be dangerous
especially for those patients lacking proper COPD educa-
tion. It is unfortunate, as according to our findings and
current evidence, patients with COPD still express a need
for more disease knowledge and self-management behav-
iors [21, 25-27].

Inadvertently, an increased popularity of wearable
finger pulse oximeters and blood oxygen sensors incor-
porated in wearable commercial health devices is pro-
moting COPD patients to increasingly purchase these
devices to self-monitor their SpO,. Oximeters in com-
mercial devices such as the Apple Watch 6 are not yet
approved by the Food and Drug Administration (FDA)
for clinical use and can overestimate the blood oxy-
gen saturation in patients with COPD [28, 29]. Further-
more, when using commercial finger pulse oximeters, it
is much more likely for black or brown skin patients to
have occult hypoxia, where the pulse oximeter readings
indicate a normal range whereas the arterial blood gases
level is hypoxic [28]. Despite patient’s increased reliance
on their oximeters for reassurance purposes, as accord-
ing to our findings, the probability of false measurements
may consequently create an increasing number of false
SpO, alerts monitored, which may result in unneces-
sary follow-up interventions by the telenurse. To provide
appropriate remote follow-up care, it is imperative that
the telenurse monitors a composite of patient’s heart rate
and SpO2 to reduce false alarms whilst distinguishing
exacerbation onset from symptom variation, and poten-
tially facilitating prompt intervention, as both param-
eters are calculated from the same photoplethysmogram
(PPQG) signal as measured by oximeters [20, 24]. In addi-
tion, proper patient education and training is needed on
the positioning of the pulse oximeter and the interpreta-
tion of a combination of SpO, and heart rate [30], as well
as reliable oximeters and standardized clinical protocols
for telemonitoring services [30].

Overall, participants were excited in participating in
this telemonitoring project and expressed an interest
to continue beyond the project duration, except for one
participant who was initially hesitant to enroll not know-
ing if she would be able to commit to submitting the
requested questionnaires for the 12-month period. Other
participants also remarked on several occasions that they
were motivated to participate to enhance the success
of the research, which raises a key question regarding
the willingness of patients with COPD to adopt a long-
term use of telehealth nursing services. Currently, little
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evidence exists regarding the compliance and adherence
of COPD patients to the usage of long-term telemonitor-
ing services. In contrast to heart failure patients, COPD
patients’ rate and duration of hospitalizations did not
improve over a 4-year period when using an integrated
at home telemonitoring service [31]. Moreover, literature
on telemonitoring services for various chronic patient
populations indicates a low adherence rate to the pro-
tocols and guidelines over a long period of time with
an average decline in response frequency to follow-up
questions of 1.4% per month [32]. In our study, partici-
pants expressed a lack of interest in answering the daily
and weekly questionnaires when their symptoms did
not defer from the prior days, and in essence they found
the questionnaires redundant. In addition, participants’
opinions regarding the use of the comment section were
divided; some would write extensively, while others hesi-
tated as it would lead to an immediate follow-up call from
the telenurse. The extensiveness of the questionnaires
and its response frequency of patients warrant discus-
sion, however, evidence exists that patients using telem-
onitoring services prefer a 2 to 3day per week response
rate [33, 34]; allowing for increased autonomy and adher-
ence to lifelong chronic disease management. Although
patient preferences must be considered when standard-
izing the clinical telemonitoring protocols, several par-
ticipants expressed no reluctance and instead encouraged
sharing their personal data with the clinical team across
levels of care. This information sharing among providers
would enhance patient coordination of care, however, it
raises the issue of interoperability among healthcare sys-
tems. If a telemonitoring system would be incorporated
into an electronic health record [35], it would promote
a more balanced approach between patient preferences
in terms of follow-up response frequency and the clini-
cal data needed for a telenurse to provide appropriate
interventions. Further research is needed on the aspect
of preferred patient follow-up plan and the sustainability
of telehealth nursing services in an integrated healthcare
system.

Limitations

This study poses the following limitations and opportu-
nity. The first limitation is geared towards the context in
which the data collection took place. Interviewing par-
ticipants 3-months after the project initiation during the
initial lockdown phases of the pandemic might have shed
a different light on aspects of long-term adherence to
the telemonitoring service and further details regarding
patients’ preferences, in comparison to the completion of
the project. Second, our study participants suffered from
varying levels of COPD severity and other comorbidities,
which may have impacted their views and willingness
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to adhere to the clinical protocol in terms of using their
oximeter and answering the daily and weekly question-
naires. Finally, despite the study receiving ethics approval
in 2019, the project was postponed due to platform-
related technical challenges and as such happened to take
place during the COVID-19 pandemic. Although not a
limitation, this change in implementation date created
an opportunity to explore the clinical protocol and set-
up of the telehealth nursing services during extraordinary
circumstances.

Conclusion

Although telemonitoring is effective for patients with
COPD, this study demonstrated that the provision of
integrated telehealth nursing services during a pan-
demic is a promising strategy to provide continuous and
responsive follow-up care in our existing fragmented
healthcare delivery system. In general, due to the sup-
port from the telenurse, participants expressed feeling
empowered, having improved anxiety, and the ability to
self-manage their condition on a day-to-day basis. How-
ever, the overreliance on the use of the project provided
oximeter and the diffuse opinions of participants regard-
ing the questionnaires, triggered the need to conduct fur-
ther research on patient preferences, the standardization
of protocols, and the integration of telehealth nursing
services within the healthcare system. Further explora-
tion of these aspects would be imperative for a sustain-
able long-term adaptation of integrated telemonitoring
services.

Acknowledgements

The authors would like to thank the participants, the clinical staff and manage-
ment at the Montreal West Island Integrated University Health and Social
Service Centre, the telenurse Francine Rondeau, the nursing students Deborah
Su, Alexa Nunziato, and Laura Girard, and the industrial partner AlayaCare for
their support in realizing this study.

Authors’ contributions

All authors have contributed to the development and implementation of the
telenursing service, and the preparation of this manuscript. More specifically,
EH., S.C,and AG. were engaged in the recruitment and training of COPD
patients using the telemonitoring system. AA and SM conducted all patient
interviews. AA, HA, and SM were involved in the analysis of the qualitative data
and documentation of the results. AA, GC-L, ZD, and JLD developed the origi-
nal project idea and the research protocol. CD and the clinical team supported
the development of the COPD related clinical protocols. AA and AH prepared
the final manuscript for publication. All authors approved the final manuscript.

Funding

We would like to thank the funding agency MEDTEQ Innovation for Health,
Fonds de soutien a l'innovation en santé et services sociaux (FSISS), and the
industrial partner AlayaCare, as well as the McGill Ingram School of Nursing for
the Summer Bursary 2020 offered to Mrs. Shameera Mohamed.

Availability of data and materials

The datasets generated and/or analysed during the current study are not
publicly available due to the explicit assurances of the authors to participants
that their confidentiality would be respected, but are available from the cor-
responding author on reasonable request.



Arnaert et al. BMC Nursing (2022) 21:205

Declarations

Ethics approval and consent to participate

All methods used in this study involving the participants and the qualitative
data analysis were conducted in accordance with the Declaration of Helsiniki.
On June 25th, 2019, this study obtained ethical approval from the Research
Ethics Board at St. Mary’s Hospital (Reference number: SMH-19-11). Participa-
tion was voluntary, and informed and written consent was obtained.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

‘\ngram School of Nursing, McGill University, 680 Sherbrooke West, Montreal,
Quebec H3A 2M7, Canada. *Montreal West Island Integrated University Health
and Social Service Centre, Montreal, Canada.

Received: 13 September 2021 Accepted: 27 June 2022
Published online: 01 August 2022

References

1. Association Pulmonaire du Québec. COPD, emphysema and bronchitis.
2021. https://poumonquebec.ca/en/maladies/copd/. Accessed 23 June
2021.

2. Gershon AS, Thiruchelvam D, Aaron S, et al. Socioeconomic status (SES)
and 30-day hospital readmissions for chronic obstructive pulmo-
nary (COPD) disease: a population-based cohort study. PLoS One.
2019;14(5):021674. https://doi.org/10.1371/journal.pone.0216741.

3. CFHI-CFCASS (Canadian Foundation for Healthcare Improvement —
Fondation Canadienne pour I'amélioration des services de santé) (n.s.).
Quebec backgrounder: Supporting COPD patients at home saves hos-
pital resources and healthcare dollars. 2021. www.cfhi-fcass.ca/sf-docs/
default-source/documents/inspired/inspired-backgrounder-quebec-e.
pdf?sfvrsn=30d3d244_2. Accessed June 23, 2021.

4. Dang-TanT, Zhang S, Tavares RV, et al. The burden of illness related
chronic obstructive pulmonary disease exacerbations in Quebec, Canada.
Can Respir J. 2017;2017:8184915. https://doi.org/10.1155/2017/8184915.

5. Bourbeau J, Farias R, Li P, et al. The Quebec respiratory health education
network: integrating a model of self-management education in COPD
primary care. Chronic Respir Dis. 2018;15(2):103-13. https://doi.org/10.
1177/1479972317723237.

6. Lenferink A, Brusse-Keizer M, van der Valk PD, et al. Self-management
interventions including action plans for exacerbations versus usual
care in patients with chronic obstructive pulmonary disease. Cochrane
Dababase Syst Rev. 2017;4(8):CD011682. https://doi.org/10.1002/14651
858.CD011682.pub2.

7. Bourbeau J, Julien M, Maltais F, et al. Reduction of hospital utilization in
patients with chronic obstructive pulmonary disease: a disease-specific
self-management intervention. Arch Intern Med. 2003;163(5):585-91.
https://doi.org/10.1001/archinte.163.5.585.

8. Sul AR, Lyu DH, Park DA. Effectiveness of telemonitoring versus usual
care for chronic obstructive pulmonary disease: a systematic review and
meta-analysis. J Telemed Telecare. 2020;26(4):189-99. https://doi.org/10.
1177/1357633X18811757.

9. HongY, Lee SH. Effectiveness of telemonitoring by patient severity and
intervention type in chronic obstructive pulmonary disease patients: a
systematic review and meta-analysis. Int J Nurs Stud. 2019,92(2019):1-15.
https://doi.org/10.1016/jijnurstu.2018.12.006.

10. Vitacca M, Montini A, Comini L. How will telemedicine change clinical
practice in chronic obstructive pulmonary disease? Ther Adv Respir Dis.
2018;12:1-19. https://doi.org/10.1177/1753465818754778.

11. Gaveikaite V, Fischer C, Schonenberg H, et al. Telehealth for patients with
chronic obstructive pulmonary disease (COPD): a systematic review and
meta-analysis protocol. BMJ Open. 2018;8:2021865. https://doi.org/10.
1136/bmjopen-2018-021865.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Page 12 of 13

Kruse C, Pesek B, Anderson M, et al. Telemonitoring to manage chronic
obstructive pulmonary disease: systematic literature review. JMIR Med Inf.
2019;7(1):11496. https://doi.org/10.2196/11496.

Pleguezuelos E, Carmen AL, Moreno E, et al. The experience of COPD
patients in lockdown due to the COVID-19 pandemic. Int J Chron
Obstruct Pulmon Dis. 2020;15:2621-7. https://doi.org/10.2147/COPD.
$268421.

Rutkowski S. Management challenges in chronic obstructive pulmonary
disease in the COVID-19 pandemic: telehealth and virtual reality. J Clin
Med. 2021;10:1261. https://doi.org/10.3390/jcm10061261.

Wu F, Burt J, Chowdhury T, et al. Specialty COPD care during COVID-19:
patient and clinician perspectives on remote delivery. BMJ Open Resp
Res. 2021;8:2000817. https://doi.org/10.1136/bmjresp-2020-00817.
Yeong ML, Ismail R, Ismail NH, et al. Interview protocol refinement:
Fine-tuning qualitative research interview questions for multi-racial
populations in Malaysia. Qual Report. 2018;23(11):2700-13 https://nsuwo
rks.nova.edu/tqr/vol23/iss11/7/. Accessed 10 August 2020).

Elo S, Kyngés H. The qualitative content analysis process. J Adv Nurs.
2008;62:107-15. https://doi.org/10.1111/j.1365-2648.2007.04569.x.

. Cosgriff CV. Oxygen saturation target of 88-92% in COPD: evidence-

based medicine? 2017. https://www.clinicalcorrelations.org/2017/04/12/
oxygen-saturation-target-of-88-92-in-copd-evidence-based-medicine/.
Accessed 30 June 2021.

Nguyen H, Jang S, Ivanov R, et al. Reducing pulse oximetry false alarms
without missing life-threatening events. Smart Health (Amst). 2018;9-
10:287-96. https://doi.org/10.1016/j.smhl.2018.07.002.

MacNab M, Lee SH, McCloughan L, et al. Oximetry-supported self-
management for chronic obstructive pulmonary disease: mixed method
feasibility pilot project. BMC Health Serv Res. 2015;15(1):485. https://doi.
0rg/10.1186/512913-015-1135-2.

Wu RC, Ginsburg S, Son T, et al. Using wearables and self-manage-

ment apps in patients with COPD: a qualitative study. ERJ Open Res.
2019;5(3):00036-2019. https://doi.org/10.1183/23120541.00036-2019.
Sherman T, Leenders J, In't Veen H, et al. Pulse oximetry in family practice:
indications and clinical observations in patients with COPD. Fam Pract.
2009;26(6):524-31. https://doi.org/10.1093/fampra/cmp063.

Amalakanti S, Pentakota MR. Pulse oximetry overestimates oxygen satura-
tion in COPD. Resp Care. 2016,61(4):423-7. https://doi.org/10.4187/respc
are.04435.

Hurst JR, Donaldson GC, Quint JK, et al. Domiciliary pulse-oximetry at
exacerbation of chronic obstructive pulmonary disease: prospective
pilot study. BMC Pulm Med. 2010;10(1):52. https://doi.org/10.1186/
1471-2466-10-52.

Yang H, Wang H, Du L, et al. Disease knowledge and self-manage-

ment behavior of COPD patients in China. Medicine (Baltimore).
2019;98(8):214460. https://doi.org/10.1097/MD.0000000000014460.
Gupta A, Ravaliya V, Mishra D, et al. Assessment of knowledge, attitude,
and behavior about the disease process and physiotherapy in patients
with chronic obstructive pulmonary disease: a qualitative study. J Educ
Health Pomot. 2019;8:15. https://doi.org/10.4103/jehp.jehp_209_18.
Sandelowsky H, Krakau I, Modin S, et al. COPD patients need more
information about self-management: a cross-sectional study in Swedish
primary care. Scand J Prim Health Care. 2019;37(4):459-67. https://doi.
0rg/10.1080/02813432.2019.1684015.

Greenhalgh T, Knight M, Inada-Kim M, et al. Remote management of
covid-19 using home pulse oximetry and virtual ward support. BMJ.
2021;372:n677. https://doi.org/10.1136/bmj.n677.

Amalakanti S, Pentakota MR. Pulse oximetry overestimates oxygen satura-
tion in COPD. Respir Care. 2015;61(4):423-7. https://doi.org/10.4187/respc
are.04435.

Buekers J, Theunis J, De Boever P, et al. Wearable finger pulse oximetry for
continuous oxygen saturation measurements during daily home routines
of patients with chronic obstructive pulmonary disease (COPD) over

one week: observational study. JMIR mHealth uHealth. 2019;7(6):e12866.
https://doi.org/10.2196/12866.

van der Burg JMM, Aziz NA, Kaptein MC, et al. Long-term effects of telem-
onitoring on healthcare usage in patients with heart failure or COPD. Clin
eHealth. 2020;3:40-8. https://doi.org/10.1016/j.ceh.2020.05.001.

Ware P, Dorai M, Ross HJ, et al. Patient Adherence to a Mobile
Phone-Based Heart Failure Telemonitoring Program: A Longitudinal


https://www.poumonquebec.ca/en/maladies/copd/
https://doi.org/10.1371/journal.pone.0216741
http://www.cfhi-fcass.ca/sf-docs/default-source/documents/inspired/inspired-backgrounder-quebec-e.pdf?sfvrsn=30d3d244_2
http://www.cfhi-fcass.ca/sf-docs/default-source/documents/inspired/inspired-backgrounder-quebec-e.pdf?sfvrsn=30d3d244_2
http://www.cfhi-fcass.ca/sf-docs/default-source/documents/inspired/inspired-backgrounder-quebec-e.pdf?sfvrsn=30d3d244_2
https://doi.org/10.1155/2017/8184915
https://doi.org/10.1177/1479972317723237
https://doi.org/10.1177/1479972317723237
https://doi.org/10.1002/14651858.CD011682.pub2
https://doi.org/10.1002/14651858.CD011682.pub2
https://doi.org/10.1001/archinte.163.5.585
https://doi.org/10.1177/1357633X18811757
https://doi.org/10.1177/1357633X18811757
https://doi.org/10.1016/j.ijnurstu.2018.12.006
https://doi.org/10.1177/1753465818754778
https://doi.org/10.1136/bmjopen-2018-021865
https://doi.org/10.1136/bmjopen-2018-021865
https://doi.org/10.2196/11496
https://doi.org/10.2147/COPD.S268421
https://doi.org/10.2147/COPD.S268421
https://doi.org/10.3390/jcm10061261
https://doi.org/10.1136/bmjresp-2020-00817
https://nsuworks.nova.edu/tqr/vol23/iss11/7/
https://nsuworks.nova.edu/tqr/vol23/iss11/7/
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://www.clinicalcorrelations.org/2017/04/12/oxygen-saturation-target-of-88-92-in-copd-evidence-based-medicine/
https://www.clinicalcorrelations.org/2017/04/12/oxygen-saturation-target-of-88-92-in-copd-evidence-based-medicine/
https://doi.org/10.1016/j.smhl.2018.07.002
https://doi.org/10.1186/s12913-015-1135-2
https://doi.org/10.1186/s12913-015-1135-2
https://doi.org/10.1183/23120541.00036-2019
https://doi.org/10.1093/fampra/cmp063
https://doi.org/10.4187/respcare.04435
https://doi.org/10.4187/respcare.04435
https://doi.org/10.1186/1471-2466-10-52
https://doi.org/10.1186/1471-2466-10-52
https://doi.org/10.1097/MD.0000000000014460
https://doi.org/10.4103/jehp.jehp_209_18
https://doi.org/10.1080/02813432.2019.1684015
https://doi.org/10.1080/02813432.2019.1684015
https://doi.org/10.1136/bmj.n677
https://doi.org/10.4187/respcare.04435
https://doi.org/10.4187/respcare.04435
https://doi.org/10.2196/12866
https://doi.org/10.1016/j.ceh.2020.05.001

Arnaert et al. BMC Nursing (2022) 21:205 Page 13 of 13

Mixed-Methods Study. JMIR mHealth uHealth. 2019;7(2):13259. https://
doi.org/10.2196/13259.

33. Celler B, Argha A, Varnfield M, et al. Patient adherence to scheduled vital
sign measurements during home Telemonitoring: analysis of the inter-
vention arm in a before and after trial. IMIR Med Inform. 2018;6(2):e15.
https://doi.org/10.2196/preprints.9200.

34. Cruz J, Brooks D, Marques A. Home telemonitoring in COPD: a systematic
review of methodologies and patients’adherence. Int J Med Inform.
2014;83(4):249-63. https://doi.org/10.1016/j.ijmedinf.2014.01.008.

35. Gandrup J, Ali SM, McBeth J, et al. Remote symptom monitoring
integrated into electronic health records: a systematic review. J Am Med
Inform Assoc. 2020;27(11):1752-63. https://doi.org/10.1093/jamia/ocaal
77.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.2196/13259
https://doi.org/10.2196/13259
https://doi.org/10.2196/preprints.9200
https://doi.org/10.1016/j.ijmedinf.2014.01.008
https://doi.org/10.1093/jamia/ocaa177
https://doi.org/10.1093/jamia/ocaa177

	Experiences of patients with chronic obstructive pulmonary disease receiving integrated telehealth nursing services during COVID-19 lockdown
	Abstract 
	Objective: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Integrated telehealth nursing services

	Methods
	Design, sample and recruitment
	Data collection
	Data analysis
	Ethical considerations

	Results
	Fragmented care further intensified during COVID
	Knowing someone is there to help, especially in COVID times
	Unparalleled benefits of an oximeter
	Fragmented levels of care to integrated healthcare delivery
	Proving misconceptions otherwise

	Discussion
	Limitations
	Conclusion
	Acknowledgements
	References


