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Abstract
Objective: This study describes nurses’ experiences of using eHealth for assessment in the healthcare of patients with
asthma.

Methods: Five nurses with experience of using AsthmaTuner in the healthcare of patients with asthma participated in the
study. Individual semi-structured interviews were conducted with the nurses to understand their experiences of using the
eHealth system. The transcribed interviews were analyzed using qualitative content analysis.

Results: The results show that nurses as well as patients find the tool useful and easy-to-handle. AsthmaTuner gives the
nurses access to more and better information about the patients, which facilitates assessments and makes their work
more efficient. The patients become more involved in their care, gain increased control and take more responsibility for
their illness and treatment.

Conclusions: The nurses appreciate eHealth in asthma care. Using AsthmaTuner makes the nurses’ work more efficient and
the patients become more involved in their care.
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Introduction and digital exchange of information to achieve and maintain
health.® eHealth tools could be useful for strengthening
people through self-management’ and can contribute to
equal, efficient,® accessible and safe care.”'® eHealth can
also increase welfare, good and equal health and strengthen
the independence of individuals.'' Furthermore, eHealth
can form a basis for decision-making among healthcare pro-
fessionals and provide patients with direct feedback.'®'?
However, it is important that information and support of

Health services that can be used to support patients’ self-
management are rapidly increasing. Self-management is
defined as an individual living with a chronic condition to
manage the symptoms, treatment, physical and psycho-
social consequences and life changes by themselves, on
an interactive and daily basis.'*? However, self-
management can be considered to be a person’s capability
to monitor their asthma and affect the cognitive, behav-
ioural and emotional reactions needed to preserve an
adequate quality of life.> Self-management systems are
used for management of asthma, among other chronic ill-
nesses. Asthma self-management consists of monitoring i
the symptoms, measuring peak expiratory flow (PEF) and Corresponding author: . R

: ’ . 5 Katarina Schoultz, Department of Health Sciences, University West, SE-461
adhering to asthma treatment, among other things.”  gg Trollhattan, Sweden.
eHealth is a concept that includes the use of digital tools  Email: katarina.schoultz@hv.se

!Department of Health Sciences, University West, Trollhattan, Sweden
?School of Business, Economics and IT, University West, Trollhittan, Sweden

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial

s 1,0 License (https:/creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work
without further permission provided the original work is attributed as specified on the SAGE and Open Access page (https://us.sagepub.com/en-us/nam/
open-access-at-sage).


https://orcid.org/0000-0002-7718-6857
mailto:katarina.schoultz@hv.se
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/dhj

DIGITAL HEALTH

digital healthcare are tailored to the patients using it.'> One
review study'® reported the mHealth app provides oppor-
tunities for improvements, such as enabling data
measurement.

Using eHealth in healthcare can be effective, but there is
a lack of sufficient knowledge regarding the clinical
outcome. According to Cochrane reviews,'” performed in
2016, there was no differences between remote examination
and face-to-face concerning quality of life, exacerbation
and asthma control. However, nurses have reported a lack
of formal education and training in eHealth systems in
general, and poor clinician workflow integration.'® Lack
of time and competence hampers increased digitalization
in healthcare. At the same time, eHealth systems provide
opportunities for nurses to regularly update their knowl-
edge.'” Bonini and Usmani'® concluded that eHealth is
useful for optimal and personalized asthma management.
It has also been shown that using telemedicine to measure
lung function can reduce the number of emergency visits.'”

Asthma is a global health problem, and a lifelong, hetero-
geneous disease that usually includes chronic airway inflam-
mation and may require long-term treatment. The diagnosis
of asthma is based on respiratory symptoms and spirometry/
PEF with reversibility test. Patients with asthma need regular
check-ups of lung function, asthma control, treatment, inhal-
ation technique and adherence to medication.” In Sweden,
the prevalence of asthma in adults is less than 10%.
Asthma prevalence among children is estimated at 4.9%.%°
According to GINA,5 it is difficult to estimate morbidity
and mortality due to different views of asthma. Patients
with asthma are mainly cared for in primary healthcare.
Patients with more severe illness are treated in specialized
care.’! One digital PEF, Smart Peak Flow (SPF), has been
tested in a minor study and the result seems to be promising.
However, it needs to be tested in larger studies to be able to
draw any conclusions from the benefits of SPF.*> The
AsthmaTuner self-management system is an eHealth
system developed in Sweden for people with asthma.
AsthmaTuner measures lung function and asthma symptoms
using a digital spirometer, and consists of a patient app, a
cloud-based data storage and a healthcare interface.
AsthmaTuner was developed to reduce the perceived gap
between clinic practices and guidelines and treatment recom-
mendations. The goal was to facilitate the distribution of
treatment plans and improve patients’ self-management
and education. Patients who use AsthmaTuner report signifi-
cantly better asthma control compared to patients with
conventional case management.”> Approximately 100 clini-
cians in Sweden have tested AsthmaTuner and about 3500
patients with asthma have used the self-management
system during a test period.?* Another smartphone-based
telemedicine program was developed in an intervention
study for people with uncontrolled asthma. After the inter-
vention of asthma control, quality of life and lung function
were improved.*

Some mobile applications for spirometry are vali-
dated.**° However, there are several mobile applications
that are not validated in clinics, which needs to be noticed
for health care staff.”” Talboom-Kamp et al.*® claim that
more studies are needed to gain more insight into the inte-
gration of self-management in healthcare work and to
assess the implications for healthcare professionals at care
centres.

Digitalization can be considered to increase the effect-
iveness and accessibility of healthcare and improve com-
munication with patients in a way that improves the
quality of healthcare.'” However, existing apps need
several improvements, according to McKay et al.®
There is fear that digitalization may threaten the relation-
ship between patients and nurses, thus affecting the holis-
tic care.'” There is a lack of research about nurses’
experiences of using eHealth in the healthcare of patients
with asthma, and tested and reliable eHealth application
will be helpful for the healthcare centers.*® Therefore, it
is important to fill this knowledge gap. Examining
nurses’ experiences with the use of AsthmaTuner may
be a part of this increase of knowledge that this paper
can contribute to.

The aim of this paper was to describe nurses’ experi-
ences of using eHealth for assessment in the healthcare of
patients with asthma.

Method

Study design

Qualitative methods were used in this study.' The current
study is part of ‘VITAL — for the good health’, a larger
project that focuses on testing digital technology in health-
care contacts between patients and the primary healthcare
centre.

Participants

The participants in the study were nurses with experience of
using eHealth in the healthcare of patients with asthma.
Information about the study and an invitation to participate
was published on social media. Inquiries about participants
were also sent by e-mail to ten nurses in primary healthcare
and hospital care. Since AsthmaTuner was not yet used to a
wide extent in the business, it was difficult to recruit respon-
dents. For this reason, a research nurse was asked for
contact information to nurses who use AsthmaTuner.
Contact information to ten nurses was available. Of these,
four said yes. One respondent was obtained from social
media. Five nurses, one man and four women, accepted
the invitation to take part in the study. All participants
were using AsthmaTuner. The nurses work in the south,
west and east regions of Sweden. Both primary health-
care and hospital care are represented in the study. The
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number of patients using AsthmaTuner varies between 3
and 23 patients per nurse, total 100 patients. The range of
experience of using AsthmaTuner ranged from 4 months
to 4 years, among the nurses.

Data collection

Individual semi-structured interviews’' were conducted
between April and June 2020. An interview guide with
ten thematic questions about experiences of using
AsthmaTuner was constructed. The thematic questions
covered perceived competence and user security as well
as experience of assessment, communication, patient
safety, ethics, person-centred care and accessibility. The
participants could speak freely about the themes.
Appropriate follow-up questions were asked during the
interviews”' to confirm and gain a deeper understanding
of the participants’ experiences. The interviews lasted
between 13 and 30 min. Four interviews were conducted
by telephone and one interview was conducted via video
call. All interviews were digitally recorded and transcribed
verbatim.

Analysis

Qualitative content analysis as described by Graneheim and
Lundman®? was used to analyze the transcribed interviews.
The analysis focused on manifest content and the degree of
interpretation varied in depth and abstraction. The analysis
was conducted in several steps. The interview data were
first read several times in order to gain a deeper understand-
ing of the whole text. Meaning units that correspond to the
aim of the study were then identified. The meaning units
were condensed and each meaning unit was labelled with
a code. Finally, similarities and differences among codes
were compared and codes were sorted into categories.
Two of the authors (KS and ME) had a dialogue during
the analysis until an agreement of the analysis was
reached. The categories were then discussed with the
third author (AS).

Ethical

The study was approved by the Swedish Ethics Review
Authority, ref. no. 2020-00099. All procedures in this
research adhere to the standards of the Helsinki
Declaration.>®> Written informed consent was obtained
from the participants.

Result

Two main themes and six categories representing the
nurses’ experiences of using AsthmaTuner in asthma care
emerged. The first theme ‘Improving the nurses’ work
with eHealth’ includes four categories: ‘Feeling confident

with eHealth’, ‘Digitally changed working methods’,
‘eHealth makes work more efficient’ and ‘Facilitates
assessment’. The second theme ‘Helpful for the patient’
includes two categories: ‘An aid for the patient’ and
‘Promotes self-care ability’.

Improving the nurses’ work with eHealth

Feeling confident with eHealth. There is a positive attitude
towards eHealth systems among the participants. The
nurses perceived their experience of using AsthmaTuner
as short. Despite relatively little experience, the partici-
pants emphasized that they have a good knowledge of
how to use AsthmaTuner, but do not see themselves as
experts. None of the nurses have received any formal
training. Instead, they have received oral information
and guidance from a contact person and in this way grad-
ually learned how to use the eHealth system. One nurse
described it as ‘learning by doing’. AsthmaTuner was
described as a user-friendly digital tool that is easy to
handle for both nurses and patients. The participants
feel confident with the eHealth system technically, and
consider it patient safe.

Learn the most by using it with patients. (informant 2)

Digitally changed working methods. All participants reported
that AsthmaTuner has changed the way they work. With
AsthmaTuner, the diagnostic is digital and remote. During
the diagnostic of asthma, the patients test their lung function
with a digital spirometer for a given period. The measure-
ment values are transferred to a computer program that
the nurses can access. In this way, the nurses can follow
the diagnostic remotely. Previously, patients used an analo-
gous method, in which lung function was tested with a PEF
meter at home and documented by the patient on paper.
Several nurses have used AsthmaTuner to a greater extent
during the COVID-19 pandemic. The nurses emphasized
that even though it is possible to carry out large parts of
the work remotely, they also need a personal meeting
with the patient at the health centre. eHealth systems only
provide measured values and self-reported symptoms and
was described as a complement to physical healthcare. A
described weakness of AsthmaTuner is that only few
people at the health centre have access to the computer
program with the patients’ data. If they are absent from
work, there is a risk that no one assesses the received
data. An expressed positive aspect is that the geographical
distance between the patient and the health centre plays
less of a role in remote care.

.1 can follow up with video calls. They do not have to come
in [to the health center] because I see how they blow in any
case. (informant 2)
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eHealth makes work more efficient. Using the eHealth
system was perceived as positive with an improved
quality of measurement values. The nurses also described
that care was perceived as more efficient. In some cases,
patient visits became shorter, especially in combination
with video-based meetings. Patient preparation before the
video-based meeting, such as filling out forms and spirom-
etry, was considered to reduce the meeting time consider-
ably. AsthmaTuner does not offer a chat function, which
is something that several nurses lack. A nurse who used
the health centre’s own chat function described it as an
easy and effective way of establishing patient contact.
Although starting a chat could result in more frequent
contact, the chats were perceived to focus on the subject,
compared to physical visits or phone calls. In the long
run, chatting was considered time-saving.

...it [AsthmaTuner] has been a complement, a less work-
load. (informant 1)

Facilitates assessment. The eHealth solution is described as
helpful for the assessment. With regular use, the nurses
receive and take notes of a lot of data. Participants
expressed that the large amount of objective data generated
via the eHealth system facilitates assessment. The nurses
also expressed that measurement values are considered reli-
able and more accurate with digital tools compared to when
PEF is used. The received data help the nurses prioritize
among patients and perform assessments. Although meas-
urement values provide a good basis for assessment, it is
pointed out that conversations with the patients are also
important for obtaining an overall assessment. In case of
deviating values that indicate that the patient does not feel
well, the nurse could initiate contact with the patient. The
frequency of assessing received measurement values in
the care portal varied among the nurses. Some reviewed
the data before a follow-up visit and others reviewed the
data on a regular basis, for example once a week or
almost daily. One nurse who had only worked with
asthma patients for a short time expressed that
AsthmaTuner contributed to strengthening the nursing
role by providing more comprehensive anamnesis values.

... we see it in black and white, there you will deteriorate,
both in how you felt and in terms of parameters. I think it’s
easier to assess patients with AsthmaTuner. (informant 4)

Helpful for the patient

An aid for the patient. The participants emphasized that the
eHealth system is above all an aid for the patient. At the
same time, they considered it not suitable for all patients.
Newly diagnosed patients or patients with asthma problems
are considered to gain from AsthmaTuner. The nurses

assess the usefulness of the digital tool for the patients.
When deciding whom to offer AsthmaTuner to, it is import-
ant to consider the patient’s general technical skills, interest
in using eHealth systems, and judged ability to correctly
handle the tool. Only one nurse discussed gender and ethni-
city and believed that it is unimportant in the selection of
patients. However, there was uncertainty about language
requirements in the digital tool. The digital tool was
described as not suitable for elderly people who cannot
handle smartphones. Children who use AsthmaTuner are
required to have a guardian who can support the child
with the digital tool. Not only the patients’ personal charac-
teristics are considered, several participants also talked
about economy. AsthmaTuner involves a cost for the care-
giver. Although the cost is considered small, it can cause
some caution when offering it to patients, since the effect
must correspond to the cost. None of the nurses had
ended up in a situation where they had to deny a patient
AsthmaTuner. It was discussed that such conflicts could
arise.

This [AsthmaTuner] is really a tool for the patient to get to
know their asthma. (informant 4)

Promotes self-care ability

The advantages of AsthmaTuner are that the patients
become more involved, gain increased control and take
more responsibility for their illness and treatment. A posi-
tive aspect described is that the patients can gain increased
insight into the disease by linking symptoms to triggers.
This makes it possible for patients to notice indications of
impaired asthma before clear symptoms occur. In this
way, medications can be adjusted and further impairments
can be prevented. The nurses mean that it leads to improved
asthma control for the patients. However, the tool is not
always used as much as the nurses wish. The nurses
report that patients forget about it or lose interest in
regular use. It is difficult for the patients to get a daily
routine, according to the nurses. For those who use the
tool regularly, it strengthens self-care ability.

It [AsthmaTuner] creates a good, what shall I say, an equal
link between caregiver and patient. Because the patient is
more active and has some control himself. (informant 3)

Discussion

This study focuses on nurses’ experiences of using an
eHealth system in asthma care. The main result of this
study is that nurses appreciate eHealth in asthma care.
With eHealth, some work is done remotely. A large
number of measured values facilitate the assessment
of asthma diagnosis as well as asthma control.
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The self-management system AsthmaTuner is perceived
as an aid for the patients, in the sense that it makes the
patients more involved in the care and strengthen their
self-care ability. Monitoring their own health data, the
nurses perceived gave patients a greater self-awareness
of their condition and higher motivation to engage in
lifestyle behaviours. The study also showed that the
use of the self-management eHealth system made the
nurses work more efficient. This result was not in
accordance with Morton et al.>* study, where some con-
cerns about the burden were raised of the healthcare pro-
fessionals monitoring patient data.

The attitude towards AsthmaTuner among the nurses is
exclusively positive in this study. This may be one reason
why they do not experience stress and reduced job satisfac-
tion, as described in the Oberg et al.'” study. The results
show that oral information and ‘learning by doing’ were suf-
ficient for using the self-management system AsthmaTuner.
This may be because the AsthmaTuner is considered an
easy-to-handle and user-friendly eHealth system. Including
the nurses’ views when developing eHealth systems can
reinforce knowledge and increase their confidence in using
eHealth systems. Stevenson and colleagues™ draw similar
conclusions. The findings of our study are in line with van
den Wijnaart et al.,>® who demonstrated that web-based
monitoring cannot replace face-to-face contacts. Based on
our findings, AsthmaTuner was used to collect measured
values and self-reported symptoms. AsthmaTuner was seen
as a complement to face-to-face meetings in follow-ups,
for example when inhalation technique needed to be
examined.

Overall, using AsthmaTuner was considered patient safe
in this study. One risk that emerged is that the patient’s
measurement values are not assessed since only few
people at the healthcare centre have access to the eHealth
system. The Patient Safety Act includes requirements for
maintaining a high level of patient safety.>” Who should
have access to patient records is also an ethical issue.>®
One important question is patient safety regarding privacy
policy. Laws provide a high level of security for patient
data.*® AsthmaTuner uses a cloud-based solution to store
patient data.>® This can lead to concerns regarding
privacy policy.*® To protect patient privacy, an e-service
card is required for accessing the data.>* During the
COVID-19 pandemic, there was a rapid development in
eHealth to be able to maintain provision of primary
care,*' and this study was conducted right at the beginning
of the pandemic when eHealth for asthma patients were not
yet widely used. However, according to Bitar and
Alismail,*> more evidence is needed on the effectiveness
of eHealth during the COVID-19 pandemic, and this
study provides such evidence.

The nurses in this study described that measurements
were more accurate with eHealth systems such as
AsthmaTuner. The received measured values also

facilitated their assessment. Similar findings can be found
in the Skiir and Soderberg®® discussion paper, which
points out that accessible patient information facilitates
decision-making for healthcare professionals.

The respondents expressed that the geographical dis-
tance between patients and healthcare centres is now less
important thanks to eHealth. This finding is in line with
United Nation’s ambition to use technology to achieve
global goals. Thus, the opportunities for healthcare to
reach patients increase with eHealth.*?

The self-management system AsthmaTuner was consid-
ered by the nurses in this study as a complement to physical
healthcare. This is in line with the conclusion in Tran et al.**
regarding eHealth interventions on smoking cessation. The
results imply that the nurses experienced that digital tools
make the work more efficient. According to another
Swedish study,17 eHealth can increase the effectiveness of
primary healthcare. This conclusion may, however,
depend on which eHealth system is used and for what
disease, and the perceived usefulness of the system. All
eHealth systems may not suit all patients, and nurses
should be aware of this. Some people may lack knowledge
of digital technology and have difficulty managing it. On
the other hand, digital care services can be perceived as a
positive complement to physical visits."> To include
people who have difficulties using digital tools and help
them manage their own self-care at a distance from the
healthcare centre, they should be offered additional infor-
mation and support. Nymberg et al.'® found that especially
older people wish to be informed about eHealth, and receive
support regarding how to use it.

The nurses experienced that the patients become more
involved, gain increased control and take more responsibil-
ity for their illness and treatment when using AsthmaTuner.
This results in improved asthma control for the patients and
supports self-care ability.>> When the patients have better
access to healthcare and information, and more knowledge
of health or telehealth, healthier lives and more commit-
ment to self-care follows.*

Strengths and limitations

The strength of this study is the rich variation of answers to
the research question, thanks to the wide geographical dis-
tribution, different genders and experiences of the partici-
pants.** However, it was difficult to recruit informants.
This may be because AsthmaTuner is not so widely used,
as broad implementation in clinical practice has not been
accomplished so far.*> The small group of informants in
this study may impact the transferability. However, a
detailed description of the research enables other research-
ers to evaluate the transferability.’>*® Anyhow, an
incre%sed number of interviews does not guarantee richer
data.
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Two authors conducted the analysis until a consensus
emerged and the third author checked the analysis in
order to increase trustworthiness. Further research on
nurses’ perspectives and patient experiences is needed to
get a wider view of experiences of using digital tools in
asthma care.

Two of the researchers (KS, ME) are well experienced in
the care of people with asthma and are also teaching and
supervising students in asthma care. The third researcher
(AS) is an informatics researcher with no knowledge of
the care of asthma patients. That two of the researchers
are familiar with the research area increases the credibility
of the study. Additionally, to assure the credibility of the
study, only respondents with knowledge and experience
of asthma care and of using the AsthmaTuner system
were included in the study.*®

To fully achieve dependability can be difficult as the
nurses have gained more experience in their work with
AsthmaTuner. However, findings could probably be
repeated if a follow-up study would be conducted when
the nurses have more experiences of AsthmaTuner.*’

Conclusion

This study describes nurses’ experiences of using eHealth
in the healthcare of patients with asthma. The results indi-
cate that nurses appreciate eHealth in asthma care.
eHealth makes the nurses’ work more efficient. Nurses
get access to more information about the patients and the
patients become more involved in their care. As the imple-
mentation of self-management systems is broadening, it
would be able to draw more trustworthy to draw more trust-
worthy conclusions in studies with more participants.
AsthmaTuner could also be used internationally given the
availability of smartphones, which could enable studies
with international comparisons.

Acknowledgements: The authors are grateful to the nurses who
participated in the interviews.

Conflict of interest: The authors declared no potential conflicts of
interest with respect to the research, authorship, and/or publication
of this article.

Contributorship: All authors (KS, AS and ME) designed the
study. Two of the authors (KS and ME) performed the interviews
and had a dialogue during the analyses. The categories were then
discussed with the third author (AS). All authors were active in
the writing process.

Ethical approval: The ethics committee of Swedish Ethics
Review Authority approved this study (REC number 2020-
00099).

Funding: The authors disclosed receipt of the following financial
support for the research, authorship, and/or publication of this
article: This work was supported by the Interreg Sweden-Norway,
European Regional Development Fund (ERDF) (grant number:
20202391, 2019).

Guarantor: ME.

ORCID iD: Katarina Schoultz
7718-6857

https:/orcid.org/0000-0002-

References

1. Grady PA and Gough LL. Self-management: a comprehen-
sive approach to management of chronic conditions. Am J
Public Health 2014; 104: e25-e31.

2. Schulman-Green D, Jaser S, Martin F, et al. Processes of self-
management in chronic illness. J Nurs Scholarsh 2012; 44:
136-144.

3. Barlow J, Wright C, Sheasby J, et al. Self-management
approaches for people with chronic conditions: a review.
Patient Educ Couns 2002; 48: 177-187.

4. Van Buul AR, Kasteleyn MJ, Arends JM, et al. Ehealth only
interventions and blended interventions to support self-
management in adolescents with asthma: a systematic
review. Clin eHealth. 2020; 3: 49-62.

5. GINA. Global initiative for asthma; global strategy for asthma
management and prevention: (2021, accessed 21-12-10).

6. World Health Organization. WHO Guideline: recommenda-
tions on digital interventions for health system strengthening:
web supplement 2: summary of findings and GRADE tables.
World Health Organization, 2019.

7. Khan Al Gill A, Cott C, et al. Mhealth tools for the self-
management of patients with multimorbidity in primary care
settings: pilot study to explore user experience. JMIR
Mbhealth Uhealth 2018; 6: el71.

8. Eysenbach G. What is e-health? J Med Internet Res 2001;
3: 20.

9. Swedish National Board of Health and Welfare. Digital verk-
samhetsutveckling i varden. Socialstyrelsen: Socialstyrelsen,
2020.

10. World Health Organization. National eHealth strategy toolkit.
International Telecommunication Union, 2012.

11. Government and Government Offices. Vison e-hilsa 2025
2016.

12. Socialstyrelsen. Digitala vardtjinster. Overgripande principer
for vard och behandling In: Socialstyrelsen, (ed.). Stockholm:
Socialstyrelsen, 2018; 1-59.

13. Nymberg VM, Bolmsjo BB, Wolff M, et al. ‘Having to learn
this so late in our lives...”Swedish elderly patients’ beliefs,
experiences, attitudes and expectations of e-health in
primary health care. Scand J Prim Health Care 2019; 37:
41-52.

14. Rudin RS, Fanta CH, Qureshi N, et al. A clinically integrated
mHealth app and practice model for collecting patient-
reported outcomes between visits for asthma patients:
implementation and feasibility. Appl Clin Inform 2019; 10:
783-793.



https://orcid.org/0000-0002-7718-6857
https://orcid.org/0000-0002-7718-6857
https://orcid.org/0000-0002-7718-6857

Schoultz et al.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

Kew KM and Cates CJ. Remote versus face-to-face check-ups
for asthma. Cochrane Database Syst Rev 2016; 1-69.
Lancaster K, Abuzour A, Khaira M, et al. The use and effects
of electronic health tools for patient self-monitoring and
reporting of outcomes following medication use: systematic
review. J Med Internet Res 2018; 20: €e294—.

Oberg U, Orre CJ, Isaksson U, et al. Swedish Primary healthcare
nurses’ perceptions of using digital eHealth services in support
of patient self-management. Scand J Caring Sci 2018; 32:
961-970.

Bonini M and Usmani OS. Novel methods for device and
adherence monitoring in asthma. Curr Opin Pulm Med
2018; 24: 63-69.

Wainwright C and Wootton R. A review of telemedicine and
asthma. Dis Manage Health Outcomes 2003; 11: 557-563.
GINA. Global initiative for asthma. Global strategie for
asthma management and prevention. Online appendix:
(2019, accessed 200312).

Nationell arbetsgrupp for astma KolN. Certification of
asthma, allergy and COPD reception. 2020.

Sakkatos P and Williams A. Testing the accuracy of a novel
digital peak flow meter aligned with a smartphone app com-
pared to a lab spirometer: a pilot work. Digit Health 2021;
7: 1-4. doi:10.1177/20552076211005959

Ljungberg H, Carleborg A, Gerber H, et al. Clinical effect on
uncontrolled asthma using a novel digital automated self-
management solution: a physician-blinded randomised con-
trolled crossover trial. Eur Respir J 2019; 54: 1-11. doi:10.
1183/13993003.00983-2019

Carleborg A. Safety AsthmaTuner. 2020.

Mammen JR, Java JJ, Halterman J, et al. Development and pre-
liminary results of an electronic medical record (EMR )-integrated
smartphone telemedicine program to deliver asthma care
remotely. J Telemed Telecare 2019; 27: 217-230.

Du Plessis E, Swart F, Maree D, et al. The utility of hand-held
mobile spirometer technology in a resource-constrained
setting. S Afr Med J 2019; 109: 19.

Katwa U and Rivera E. Asthma management in the era of
smart-medicine: devices, gadgets, apps and telemedicine.
Indian J Pediatr 2018; 85: 757-762.

Talboom-Kamp EP, Verdijk NA, Kasteleyn MJ, et al. From
chronic disease management to person-centered eHealth; a
review on the necessity for blended care. Clin eHealth
2018; 1: 7.

McKay FH, Cheng C, Wright A, et al. Evaluating mobile
phone applications for health behaviour change: a systematic
review. J Telemed Telecare 2018; 24: 22-30.

Metting EI and Dobelaar C. Barriers and motivators to use
eHealth in primary care asthma and COPD patients according
to health care professionals. Eur Respiratory Soc 2020; 56:
3275.

Polit DF and Beck CT. Nursing research: generating and
assessing evidence for nursing practice. Philadelphia:
Wolters Kluwer, 2016.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Graneheim UH and Lundman B. Qualitative content analysis
in nursing research: concepts, procedures and measures
to achieve trustworthiness. Nurse Educ Today 2004; 24:
105-112.

World Medical Association of Helsinki. World medical asso-
ciation declaration of Helsinki : ethical principles for medical
research involving human subjects; Seoul 2008. Guildford:
Canary Publications, 2008, 8.

Morton K, Dennison L, May C, et al. Using digital interven-
tions for self-management of chronic physical health condi-
tions: a meta-ethnography review of published studies.
Patient Educ Couns 2017; 100: 616-635.

Stevenson JE and Nilsson G. Nurses’ perceptions of an elec-
tronic patient record from a patient safety perspective: a quali-
tative study. J Adv Nurs 2012; 68: 667-676.

van den Wijngaart LS, Geense WW, Boehmer AL, et al.
Barriers and facilitators when implementing web-based
disease monitoring and management as a substitution for
regular outpatient care in pediatric asthma: qualitative
survey study. J Med Internet Res 2018; 20: e284.

Ministry of Social Affairs. Patient Safety Act. SF'S 2010:659.
Stockholm2010.

Skér L and Soderberg S. The importance of ethical aspects
when implementing eHealth services in healthcare: a discus-
sion paper. J Adv Nurs 2018; 74: 1043-1050.

Ministry of Social Affairs. Patient Data Act. SFS 2008:355.
Stockholm2008.

Al-Issa Y, Ottom MA and Tamrawi A. Ehealth cloud security
challenges: a survey. J Healthc Eng 2019;2019. doi:10.1155/
2019/7516035

Wynn R. E-Health in Norway before and during the initial
phase of the COVID-19 pandemic. Stud Health Technol
Inform 2020; 272: 9-12.

Bitar H and Alismail S. The role of eHealth, telehealth, and
telemedicine for chronic disease patients during COVID-19
pandemic: a rapid systematic review. Digit Health 2021; 7:
1-19. doi:10.1177/20552076211009396

International Telecommunication Union 1. Fast-forward pro-
gress: leveraging thech to achiev e the global GOals: ICT
4SDG, ITU. Geneva: United nation, 2017, 156.

Tran BX, Le XTT, Nguyen PN, et al. Feasibility of e-health
interventions on smoking cessation among Vietnamese
active internet users. Int J Environ Res Public Health 2018;
15: 65.

van der Kamp M, Hartgerink PR, Driessen J, et al.
Feasibility, efficacy, and efficiency of eHealth-supported
pediatric asthma care: six-month quasi-experimental single-
arm pretest-posttest study. JMIR Formative Res 2021; 5:
e24634.

Lincoln YS and Guba EG. Naturalistic inquiry. Beverly Hills,
Calif: Sage, 1985, 416s.

Graneheim UH, Lindgren BM and Lundman B.
Methodological challenges in qualitative content analysis: a
discussion paper. Nurse Educ Today 2017; 56: 29-34.



https://doi.org/10.1177/20552076211005959
https://doi.org/10.1183/13993003.00983-2019
https://doi.org/10.1183/13993003.00983-2019
https://doi.org/10.1183/13993003.00983-2019
https://doi.org/10.1155/2019/7516035
https://doi.org/10.1155/2019/7516035
https://doi.org/10.1177/20552076211009396

	 Introduction
	 Method
	 Study design
	 Participants
	 Data collection
	 Analysis
	 Ethical

	 Result
	 Improving the nurses’ work with eHealth
	 Feeling confident with eHealth
	 Digitally changed working methods
	 eHealth makes work more efficient
	 Facilitates assessment

	 Helpful for the patient
	 An aid for the patient

	 Promotes self-care ability

	 Discussion
	 Strengths and limitations
	 Conclusion
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


