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Abstract: Most type 2 diabetes patients are treated in general practice and there is a need of
developing and implementing efficient lifestyle interventions. eHealth interventions have shown to
be effective in promoting a healthy lifestyle. The purpose of this study was to test the feasibility,
including the identification of factors of importance, when offering digital lifestyle coaching to type
2 diabetes patients in general practice. We conducted a qualitative feasibility study with focus group
interviews in four general practices. We identified two overall themes and four subthemes: (1) the
distribution of roles and lifestyle interventions in general practice (subthemes: external and internal
distribution of roles) and (2) the pros and cons for digital lifestyle interventions in general practice
(subthemes: access to real life data and change in daily routines). We conclude that for digital
lifestyle coaching to be feasible in a general practice setting, it was of great importance that the
general practitioners and practice nurses knew the role and content of the intervention. In general,
there was a positive attitude in the general practice setting towards referring type 2 diabetes patients
to digital lifestyle intervention if it was easy to refer the patients and if easily understandable and
accessible feedback was implemented into the electronic health record. It was important that the
digital lifestyle intervention was flexible and offered healthcare providers in general practice an
opportunity to follow the type 2 diabetes patient closely.
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1. Introduction

This article is an open access article

Type 2 diabetes (T2D) has an increasing prevalence globally, and there is substantial
potential to improve prevention as well as treatment, thereby reducing societal costs and
increasing patients’ quality of life [1]. Successful treatment to reduce the risk factors and
prevent complications of T2D typically comprises many components, including medicine
and lifestyle changes [2].
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In Denmark there are around 300,000 adult diabetes patients. Approximately 90%
have T2D, with the majority (80%) being treated in primary health care [3]. In 2016, the
overall prevalence was 5.5% for T2D [4]. According to Danish clinical guidelines, patients
should be supported in self-management of the disease, healthy lifestyle, and adherence
to medication at consultations. Therefore, primary care is an essential part of the treatment
paradigm for individuals diagnosed with T2D [5].
Despite great societal efforts and a high focus on T2D in general practice, many
patients are not treated optimally, nor do they sufficiently follow the recommendations of
healthy lifestyle [6]. Studies have shown that the consultations in general practice
frequently do not address lifestyle issues [7]. Linmans et al. found that T2D patients are
often passive during the consultation. They concluded that T2D patients must be
stimulated to take an active role in their treatment and that patients and their general
practitioner (GP) or practice nurse (PN) should become equal partners in determining
mutually agreeable treatment plans and goals [8].
The main challenge faced by many researchers in T2D treatment and lifestyle
interventions is insufficient self-management of the disease [9]. Studies have found that
education in diabetes self-management can improve glycemic control and potentially
postpone and/or prevent disease complications. Hence, patients newly diagnosed with
T2D are often referred to face-to-face group courses [10–12]. However, studies suggest
that the face-to-face courses for some are difficult to attend because of the timing of the
courses, the lack of transport, work and family commitments, or they do not like to
participate in groups [13]. Internet- and app-based self-management interventions bypass
some of these barriers and are suggested as an alternative way to improve lifestyle
behaviours among patients with T2D [14]. Despite the fact that online diabetes selfmanagement interventions are promising, there are, however, also challenges including
low uptake and engagement that can limit effectiveness and need further research [15].
In 2011 Vigersky stated that technology-driven innovative solutions are desperately
needed to assist both patients and their healthcare providers in overcoming the challenges
of T2D [16]. Now ten years later, studies have shown that eHealth interventions can be
effective in promoting healthy behaviour, which may be further improved by integrating
self-regulation techniques (e.g., personal goal settings and coping strategies). In doing so,
eHealth may cover some of the tasks of GPs prompting them to address self-management
in the consultation [17]. The most promising eHealth tools and techniques in T2D
management comprise regular collection of biometric data through devices (e.g.,
glucometers, activity and step monitors) [18,19], SMS/text messaging [18,20,21], secure
email communication with clinical teams, and regular reporting of quality-of-life
variables [22,23].
In the light of this an eHealth lifestyle coaching intervention has been developed
based on the experiences from previously developed eHealth solutions on which
extensive research has been conducted [24–27]. The eHealth lifestyle coaching
intervention was tested and implemented in eight Danish municipalities in 2016–2018,
and the effects of the eHealth intervention among T2D patients were recently assessed
[28]. The findings showed that the eHealth intervention significantly helped reduce
weight among T2D patients, and the authors concluded that there is a positive effect of
real-life eHealth intervention on T2D patients’ lifestyle in a municipal setting [28].
Given the challenges and the potential of eHealth lifestyle interventions within T2D,
we aim to test the feasibility of a newly developed digital individualised coaching and
lifestyle treatment intervention of T2D in general practice (DICTA). The digital lifestyle
treatment intervention we test in this study uses the same lifestyle app as the intervention
tested in municipal settings mentioned above [28,29]. However, in the general practice
setting, the first coaching session takes place via video consultations by a trained external
health coach and not in person by a municipality employed health coach such as in the
municipalities. For additional information about the digital lifestyle intervention, please
see Textbox 1 in the Supplementary Materials.
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The present study is the first phase of a randomised controlled trial (RCT)-study. Our
specific aim with this first study was to describe attitudes and behaviour towards lifestyle
interventions in general practice, as well as to evaluate the feasibility of the intervention
by identifying factors of importance when conducting digital individualised and
collaborative treatment of T2D in a general practice setting. The identified factors will
subsequently be included in the development of the final digital intervention prior to
conducting the RCT.
2. Materials and Methods
We conducted a qualitative feasibility study by performing focus group interviews
in four general practices.
2.1. Recruitment and Participants
The authors are thoroughly versed in general practice. Hence, we had an overview
of general practices and strategically selected general practices that were relevant to
include. We aimed to include both GPs and PNs. To assure a certain variation in age,
gender, and level of interest in T2D, lifestyle interventions and eHealth, we adopted a
purposeful sampling strategy including GPs with high/low interest in T2D and lifestyle
interventions, high/low interest in eHealth, GPs of different gender and age, and GPs with
different practice types [30]. Four general practices in the Region of Southern Denmark
were invited and agreed to participate in the feasibility study. The focus group interviews
were conducted in each general practice partly to avoid transportation and time barriers
[31] and partly to be able to show the prototype of the digital lifestyle intervention in
DICTA on practice’s own computers.
2.2. Data Collection
Prior to the focus group interviews, an interview guide was developed in an iterative
process by the research team as recommended by Kvale and Brinkmann [32]. The
interview guide included general questions related to management of T2D patients and
lifestyle interventions in general practice as well as the participants’ general experiences
of collaboration with the municipality and their lifestyle interventions. Further, the
interview guide included questions related to digital lifestyle coaching after the prototype
of the DICTA intervention was introduced to the participants by the last author. Finally,
the interview guide included questions related to incentive structures and important
factors in digital lifestyle coaching of T2D patients in general practice. Prior to the focus
group interviews the interview guide was tested and validated by colleagues at the
research unit.
The focus group interviews were facilitated by the last author and supported by a
research assistant. The interviews were conducted using open-ended questions
supplemented with follow up questions to allow the participants to discuss freely. If there
was a need for elaboration, the participants were asked exploratory and specifying
questions as recommended by Kvale and Brinkmann when conducting focus group
interviews [32].
2.3. Data Analysis
All focus group interviews were recorded and transcribed verbatim within 14 days
after each interview. Data were subject to a thematic analysis by the research team, guided
by Braun and Clarke’s five step framework [33]. Analysis was carried out inductively and
involved researchers, as shown in Table 1. Saturation was reached since no new themes
or codes were found during the last coding process.
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Table 1. Thematic analysis.

Step
I
II
III
IV
V

Description
Familiarisation with data (PRJ, CJB)
Inductive coding of data (PRJ and CJB coded data independently and generated an
initial list of ideas about what is in the data)
Discussion of codes and consensus reached of emerging themes (PRJ, CJB, JRC,
JBN, JS)
Review of the themes whereby a set of subthemes were explored and refined,
including similarities and differences between interviews (PRJ, CJB, JRC, JBN, JS)
Themes and subthemes reviewed, revised, and agreed upon, and results
summarised and described in the paper (PRJ, CJB, JRC, JBN, JS).

The quotes that best illustrated the emerging themes were selected and translated
from Danish to English by PRJ. All quotes were evaluated continuously by the co-authors,
and changes were made to reach agreement prior to writing this paper.
3. Results
During August and September 2019, four general practices were recruited. In total,
15 health professionals participated in the focus group interviews. Six were PNs and nine
were GPs. Eight were female and seven were male. All participating general practices
were partnerships practices and half of them were in urban areas. For participant
characteristics, see Table 2. The focus group interviews lasted 46–87 min with an average
length of 63 min.
Table 2. Participant characteristics.

General Practice and
Geography
Practice no. 1
Rural

Number of Registered
Patients
4000

Practice no. 2
Urban
Practice no. 3
Urban

3000

Practice no. 4
Rural

7500

6000

Participants

Gender

GP 1.1
GP 1.2
GP 1.3
PN 1.1
PN 1.2
GP 2.1
PN 2.1
GP 3.1
GP 3.2
GP 3.3
PN 3.1
PN 3.2
GP 4.1
GP 4.2
PN 4.1

M
M
M
F
F
M
F
M
M
M
F
F
F
F
F

GP = General Practitioner, PN = Practice Nurse, F = Female, M = Male.

The analysis identified two overall themes and four associated subthemes, see Table
3. In the following, we will present the themes and subthemes describing factors of
importance when conducting digital individualised and collaborative treatment of T2D in
general practice.
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Table 3. Identified themes and associated subthemes in relation to attitudes and behaviour
towards digital lifestyle interventions in general practice.

Theme 1. Distribution of Roles and
Theme 2. Pros and Cons for Digital
Lifestyle Interventions in General Practice Lifestyle Interventions in General Practice
External distribution of roles
Access to real life data
Internal distribution of roles
Change in daily routines
3.1. Theme 1: Distribution of Roles and Lifestyle Interventions in General Practice
In the first part of the focus group interviews general questions related to
management of T2D patients and lifestyle interventions in general practice as well as the
participants’ general experiences of collaboration with the municipality and lifestyle
interventions were discussed. This led to findings related to distribution of roles and
lifestyle interventions in general practice.
3.1.1. Subtheme: External Distribution of Roles
In general, all participants were aware of the existing diabetes courses in the
municipalities where the aim is to support the patients in better self-management of their
disease through lifestyle interventions. However, it varied whether the GPs referred their
patients to the courses. Practice no. 1 and no. 3 used to refer the patients to diabetes
courses in the municipalities but experienced varying degrees of course quality and
response from the healthcare providers in the municipalities. It also varied whether the
GPs or PNs followed up on the patients after they had completed the course to support
the patients in continuing self-management of T2D and maintenance of a healthy lifestyle.
In practice no.1, the GP and the PN discussed whether they received any feedback from
the municipality after the referred patients had finished their diabetes course:
“We do not receive any reporting from the municipality when we refer our patients to
diabetes courses. (GP1,1). We do, I read it every time. The report describes that the
patient has participated in a diabetes course with good effects, but well—The information
is not that useful” (PN, 1,1)
Thus, external actions are dependent on internal behaviour and actions. Practice no.
2 reported that they have their own smoking cessation instructor and did in general not
refer their patients to courses in the municipalities. Instead they supported their patients
in lifestyle interventions in-house. Practice no. 4 sometimes referred their patients to
courses in the municipalities. However, since they often experienced that the patients
were not willing to participate, they have stopped referring the patients.
Practice no. 3 suggested that the diabetes courses could be more up to date and be
accessible through a computer or as video consultations and eLearning, since they
experienced that most of the existing courses in the municipality do not fit into the
patients’ daily lives due to work or other daily activities. Furthermore, they, similar to
practice no. 1, expressed that they often do not receive any usable feedback after the
patients have finished their course. Hence, follow-ups on the achieved lifestyle goals are
not prioritised during the consultations.
After the digital intervention was presented in practice no. 2, it raised some questions
as to the distribution of roles between the digital health coach and the PNs in general
practice.
“If they talk to the coach about lifestyle issues one day, they do not need to come and talk
to me about the same things the same day. I think we need to make an agreement about
what they discuss with the coach and what they discuss with me.” (PN 2,1)
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3.1.2. Subtheme: Internal Distribution of Roles
When discussing roles in relation to lifestyle interventions in general practice, all
practices had an internal agreement that the PNs most often had the contact to the
municipalities. As GP 2 from practice no. 4 described:
”We have an agreement that it is the PN’s responsibility to refer the patients to the
courses and follow up on what is happening in the municipality.” (GP 4,2)
In general, the PNs played a major role in management of T2D in the participating
practices. In practice no. 3, it was the PN who had signed up to the DICTA project because
of a special interest in T2D. She was described as “the diabetes superstar” and was very
motivated for new ways of supporting the patients in lifestyle interventions and selfmanagement. There were differences between the practices, but also internally, in how
much the GPs followed up on lifestyle interventions in the consultation. As discussed in
practice no. 3:
”I talk about diet, physical activity, smoking cessation and alcohol in overall terms. I do
not go into details with counting steps and so.” (GP 3,1)
”Well, I go a lot into details about steps. I experience that many of my patients are
wearing a step counter. I think it’s an easy and concrete way of discussing their physical
activity level.” (GP 3, 2)
In the discussions, it was clear that the GPs were responsible for the biomedical
aspects such as medication, and the PNs were responsible for the follow-up consultations
and lifestyle guidance of the T2D patients. The PNs also raised the psychosocial challenges
such as motivation of the patients to follow a healthier lifestyle. The PN in practice no. 2
talked about the need of having a digital tool that could be used for patients, GPs, and PNs
to allow better support for the patients in lifestyle interventions.
3.2. Theme 2: Pros and Cons for Digital Lifestyle Interventions in General Practice
The prototype of the DICTA intervention was introduced to the participants in the
focus group interviews. In the second part of the focus group interviews, the interview
guide included questions related to digital lifestyle coaching. Additionally, questions
related to incentive structures and important factors in digital lifestyle coaching of T2D
patients in general practice were discussed. This led to findings related to pros and cons
for digital lifestyle interventions in general practice.
3.2.1. Subtheme: Access to Real Life Data
All participants in the four focus group interviews could see advantages of the digital
health solution and the ability to gain access to real life data from the patients and how
they manage their T2D in their daily life. By having the opportunity to gain access to real
life data from the patients, the GPs and PNs agreed that it could be a way to set more
realistic goals together with the patients. Both PNs and GPs shared their experiences from
consultations where patients often promise to begin a healthier lifestyle, but when they
met up three months later, nothing had happened:
“I think this is really helpful to have this motivational talk with the patients. Because,
we know our patients and we all know that they do not follow our recommendations
when they get home. This eHealth tool will help us to better understand what the barriers
and challenges are in adopting a healthier lifestyle. And if the patient succeeds taking
more steps for instance, he will become so happy when he gets his results from his blood
tests.” (PN 2,1)
There was generally a positive attitude towards the digital health solution, as
described by one of the GPs:
”I can imagine the gains, if we by using the real life data on my screen in the consultation
can set up more realistic and concrete goals instead of just telling the patient to walk and
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cycle a little more. With this app you can say, now you take 1500 steps per day. How
can we increase that to 7000?” (GP 1,1)
However, later in the focus group interviews, and after having discussed the pros of
the digital solution, the participants began to discuss the cons. In particular, time is a
barrier in general practice as described by the participants:
“We only have 15 min when we see the patient, and in addition to look on the screen we
also need to talk to them.” (GP 4,1)
“I need to know what exactly I should say to the patient within 30 s, because I do not
have more time than that to clarify and nuance the data shown on the screen.” (PN 1,1)
“Well it opens for a lot of questions, and we do not have more time to the patients (PN
3,2) I agree. We do not need more registration tasks, and I suspect a little extra timeconsuming registration unless you become so familiar with this platform, so you get a
quick overview very easily.” (GP 3,1)
3.2.2. Subtheme: Change in Daily Routines
Despite being mostly positive towards the digital health solution, the participants
discussed pros and cons for implementation of the digital solution in their daily routines.
Many participants highlighted the importance of the technology being integrated as a part
of the existing systems in general practice and that it should run perfectly as soon as it is
integrated.
“If this is going to work in daily practice, it is important that it is easily accessible and
that it runs perfectly from the very beginning.” (GP 4,1)
GP 1 from practice no. 2 emphasised that easy access and usability was very
important, if he should use it:
“There need to be an icon that works. It should only take one extra click to get the data,
and it should be easy to get an overview. Then I would use it when the patient visits me
in the motivational conversation with the patient and to point out the good things.” (GP
2,1)
The participants expressed differing views on whether the digital solution would
lead to fewer or more consultations. In practice no. 3, the PN expressed forcefully:
“If this requires more consultations, it means no thanks from me.” (PN 3,2)
She elaborated:
“We have to be aware about the number of consultations per year since we get a fixed fee
per year per T2D patient.” (PN 3,2)
The facilitator asked whether she would be more motivated for the digital solution if
it could help her decrease the number of consultation and she answered “yes!”. In
addition, it would motivate her if the consultation could be less time consuming.
Fewer consultations were also mentioned by GP 2 in practice no. 3. He expressed that
it could be a reward for the patients if they were compliant and registered their daily
activities to reach their goals, and the GP could follow the patients’ development on his
own screen and just write to the patients that they were doing good and hence do not
need to meet up in the consultation.
In practice no. 2, the discussions in the focus group interview turned out differently.
The participants were in general very positive towards the digital solution and
opportunities to have access to real life data from the patients. However, they pointed to
the need of making some agreements with the patients on how often they would look into
the registered data:
“We will enter into an agreement with the patients about when we will look at their
data, because we do not follow up on them every day.” (PN 2,1)
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In practice no. 2, the participants discussed a possible increase in consultations since
the digital solutions contribute to more interesting content than only feedback on blood
tests and biomedical investigations.
”I think that this will make me feel that both I and the patient are getting more out of the
consultation. Our routine practice is that we see the patients every third month, but if
we are getting more real-life data to work with it will be more interesting to see the
patient one time per month.” (GP 2,1)
The identified themes and associated subthemes in relation to attitudes and behaviour
towards digital lifestyle interventions contain different important factors affecting use of
digital individualised coaching of T2D patients in a general practice setting. Table 4 sums
up the identified factors of importance when it comes to adopting digital lifestyle coaching
in a general practice setting.
Table 4. Identified factors of importance affecting use of digital individualised coaching of Type 2
diabetes in a general practice setting.

Identified Factors of Importance
1. Needs of knowing the content of the digital lifestyle coaching. What do the GP
refer the patient to?
2. Needs of easy overview of real-life data to be able to support self-management
and maintenance of healthy lifestyle in patients with T2D
3. Needs of useful feedback from external distributor of lifestyle interventions
directly integrated into the electronic health record
4. Needs of less time-consuming consultations and fewer contacts in general practice
5. Unclear distribution and understanding of roles internally and externally in
relation to digital lifestyle interventions. Who does what and when?
6. Lack of digital culture and experiences of using eHealth lifestyle interventions in
general practice
4. Discussion
We found that it is important to be aware of the distribution of roles externally and
internally when it comes to optimising the treatment of T2D through digital lifestyle
interventions in a general practice setting. We also found that both GPs and PNs expressed
pros and cons for offering digital lifestyle interventions to T2D patients in general practice.
In the following, the factors of importance will be elaborated and discussed in relation to
the current literature.
The vast majority of T2D patients in the Scandinavian countries are diagnosed and
managed in primary care. Often, it is the only treatment institution that many patients
encounter [34]. Patients in Denmark are listed with the same GP usually for many years,
which allow for creating trust and a close patient–doctor relationship, and thus this
translates into improved cooperation in the process of prevention and treatment [35].
Studies have shown that GPs consider health promotion and chronic disease prevention
as important aspects of their work [36]. However, GPs notice obstacles in their
implementation such as lack of time and insufficient financial support [37]. Furthermore,
there is a growing concern among GPs that preventive lifestyle initiatives may not provide
the expected benefits, and therefore GPs do not pay that much attention to lifestyle
interventions in the consultation [38]. We found similar opinions in our study, and even
though lifestyle intervention is a common task in primary care, most of the participating
practices referred T2D patients to external healthcare providers mostly based in the
municipalities. As expressed by the participating GPs and PNs, there are some challenges
in the present set- up in the context where this study took place. Based on their experiences
there might be a need for better communication and collaboration with external lifestyle
interventions providers. In addition, a more continuous feedback and a report when the
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patient has finalised the lifestyle intervention in the municipalities is needed. Otherwise,
the participating GPs and PNs found it difficult to follow up on the lifestyle changes that
the patient has achieved and thereby support the patient in continuing self-management
of T2D in the routine controls.
A recently published Australian study reported that barriers to refer patients to
digital interventions were among others the lack of knowledge of effective apps, the lack
of a trustworthy source to access them, and the lack of understanding of benefits [39]. Our
study identified similar important factors that could be a barrier if GPs and PNs should
refer the patients to a digital lifestyle intervention. We found that it is important to inform
general practices about the digital lifestyle intervention as a valid offer that they can refer
their T2D patients to. Additionally, we found that it is important that the GPs and PNs
understand the content and the benefits of the digital coaching sessions and that it is
provided by an external healthcare provider they can trust. In addition, it is important
that the distribution of roles is clear so that the patient experience a collaboration between
the healthcare providers in primary care and external healthcare providers.
In the focus group interviews, we found that the internal distribution of roles was
characterised by GPs having the responsibility of correct medication and PNs having the
responsibility of routine follow-up visits and support in self-management of the disease
and lifestyle interventions. In a Dutch study, they found that T2D patients preferred to
have lifestyle consultations with PNs, as the PNs set aside more time for the appointment.
Further, they found that the T2D patients often have a trusting relationship with the PNs,
which is an important factor in order to involve and motivate the patients [7]. This
indicates the importance of being aware of the existing internal distribution of roles when
introducing a new lifestyle intervention since both GPs and PNs are involved in the
treatment of T2D patients in Denmark.
Studies have shown that T2D patients often are not motivated to increase their
healthy lifestyle and that many patients have a low physical activity level. Furthermore,
the authors claim that healthcare professionals often do not know whether patients are
motivated to change their lifestyle and should therefore assess motivation regularly to
optimise lifestyle management [40]. This issue was discussed in our focus group
interviews and especially the pros of having a digital lifestyle intervention that could
provide both GPs and PNs with real life data on the patients’ compliance. Having the
opportunity to follow up on how the individual T2D patients perform in their daily lives
by having real life data was experienced as a great advantage of the digital lifestyle
intervention. However, it was important that it was not time consuming, and it should be
easy to obtain a quick overview of the data during the consultation.
Shortage of time is well known as a barrier in primary care. Hence it was raised as an
important factor that the digital lifestyle intervention should support both GPs and PNs
in their daily practice and not require more time or more visits. Some participating GPs
and PNs claimed that it could be motivating if the digital solution could decrease the
number of visits. However, another GP expressed that it could be more interesting to have
more visits when the patients started to use the digital lifestyle intervention. Brotons et al.
claim that in a patient-centered approach, patients become important partners in medical
care. In addition, for preventive interventions in general practice to succeed, patients’
points of view must be considered in addition to those of GPs [41]. Since both GPs and
PNs expressed different points of view, it underlines the importance of a flexible solution
that offers different kinds of engagements from the GPs and PNs. GPs and PNs with a
special interest in T2D and lifestyle intervention might want to follow up on their patients
more closely, while other GPs and PNs might expect the digital solution to facilitate fewer
consultations and more efficient visits. These are important factors to bear in mind when
testing a digital lifestyle intervention in general practice and underline the importance of
engaging healthcare providers from general practice in the development of the digital
lifestyle intervention.
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4.1. Strengths and Limitations
The use of qualitative methods in this study allowed in-depth understandings of
GPs’ and PNs’ experiences and opinions on dealing with T2D patients to better
understand their needs. This is important prior to developing and testing a digital
intervention in a healthcare setting [42]. We chose focus group interviews rather than
individual interviews as a focus group interview is appropriate when the aim of the study
is to explore different perceptions of a given phenomenon. Furthermore, the interaction
within a focus group is important and leads to discussion of the participants’ different
experiences and perceptions [31]. In this study, the focus group interviews were
conducted using open-ended questions and some follow-up questions to allow the
participants to discuss freely. The study included GPs and PNs recruited to the study
through the authors’ network, meaning that barriers of importance in relation to digital
lifestyle interventions might not be articulated sufficiently. However, our data showed
that the participants expressed both negative and positive opinions to the digital lifestyle
intervention in the DICTA study. Furthermore, since digital lifestyle intervention is a
relatively new term in a general practice setting, it might be a challenge for the participants
to have the full understanding of the intervention, and hence informants may express a
combination of expectations and perceptions.
A multidisciplinary research group conducted the study (physiotherapist,
occupational therapist, GPs, and hospital physicians specialised in T2D). Multidisciplinary
and continuous discussions throughout the whole research process, from development of
the interview guide to analysis and preparation of the paper, helped minimise the risk of
our findings being dominated by preconceptions. In the next phases of the study, more
researchers will be involved, including data science specialists.
4.2. Practical Implications and Recommendations for Further Research
Digital health and, in particular, health apps hold a great potential for improving
self-management and thereby health outcomes in patients with chronic conditions such as
T2D. However, as we have identified in this study, some important factors are critical to
adoption in general practice. We identified different needs that should be taken into
consideration when testing digital health interventions in general practice. In particular, it
is important that the GP and PN know the content of the eHealth solution since they are
key persons in referring patients to external providers of healthy lifestyle interventions.
Furthermore, it is important that if they refer patients to a lifestyle intervention, they will
receive easily understandable feedback from the external provider that is integrated
directly into the electronic health record and gain easy access to real-life data to be able to
support the patients in self-management of their chronic disease when the patients visit
their GP or PN. Both PNs and GPs are aware that time is a scarce resource in daily practice.
Hence, an eHealth solution should lead to less time-consuming and more effective
consultations.
We identified a lack of digital culture in general practice, and both GPs and PNs seem
to feel that eHealth lifestyle interventions are inconvenient. In addition, there is a lack of
clear distribution and understanding of roles when it comes to digital lifestyle
interventions in general practice.
In a newly published paper, Gordon et al. claim that most health apps do not deliver
value, especially not for patients with chronic conditions, and if they are to be effective,
both patients and providers need to gain value from utilising these tools. They also claim
that if apps could be “prescribed” to patients through existing workflows, patients and
clinicians may be more likely to use them. They suggest that apps should be integrated
with clinical decision support systems to ensure appropriateness [43]. Hence, further
research should focus on how digital lifestyle coaching could support clinical decision
making to optimise the treatment of T2D in general practice. This will be the topic for
future studies.
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5. Conclusions
Our specific aim with this study was to evaluate the feasibility of a digital lifestyle
intervention by identifying factors of importance when conducting digital individualised
and collaborative treatment of T2D in a general practice setting.
If the digital lifestyle intervention should be feasible it is of great importance that the
GPs and PNs know the role and content of the intervention. In our study, the GPs and
PNs were positive towards referring T2D patients to a digital lifestyle intervention if it
was easy to refer the patients and if they received easily understandable and accessible
feedback that was implemented directly into the electronic health record.
The digital lifestyle intervention should support a good collaboration between the
GP, the PN, the patient and the coach in the digital lifestyle intervention. Thus, it is
important that the digital lifestyle intervention is flexible and offers healthcare providers
in general practice an opportunity to follow the T2D patient closely through what is
registered in their smartphone and wearable. However, it should not be mandatory since
most GPs and PNs are concerned that they do not have the time or motivation to pay more
attention to lifestyle issues.
The identified factors will subsequently be included in the development of the final
digital intervention prior to conducting the RCT.
Supplementary Materials: The following are available online at www.mdpi.com/16604601/18/8/3924/s1, Textbox 1: The digital individualised coaching and lifestyle treatment
intervention in DICTA. Interview guide is available in Danish. Please send an e-mail to the
corresponding author.
Author Contributions: Conceptualization, C.J.B., J.B.N. and J.S.; methodology, C.J.B. and P.R.J.;
data collection, C.J.B.; analysis, P.R.J., C.J.B., J.R.C., J.B.N. and J.S.; writing—original draft
preparation, P.R.J.; writing—review and editing, P.R.J., J.B.N., J.S., J.R.C., C.J.B., D.E.J., M.H.O.,
J.S.N., J.K.K.; supervision, C.J.B.; project administration, C.J.B.; funding acquisition, J.S. All authors
have read and agreed to the published version of the manuscript.
Funding: This research was funded by The Novo Nordisk Foundation, in the call “Steno
Collaborative Grants 2018”, grant number NNF18OC0052770.
Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Regional Ethics Committee in Region of Southern
Denmark (ID: 69659) on 6 August 2019.
Informed Consent Statement: Informed consent was obtained from all participants in the study.
Data Availability Statement: Data sharing is not applicable to this article.
Acknowledgments: We would like to thank the GPs and PNs participating in this study for their
time and willingness to share their experiences with T2D in general practice and for their feedback
on the intervention. The participants in this study are economically compensated for their
participation.
Conflicts of Interest: C.J.B. has co-founded LIVA Healthcare A/S and owns stock in LIVA
Healthcare A/S, the company that developed parts of the technical platform being used in DICTA.
C.J.B. is employed at the Research Unit for General Practice at University of Southern Denmark.
P.R.J., M.H.O., J.R.C., J.S., J.S.N., J.B.N., D.E.J. and J.K.K. have no financial interests in LIVA
Healthcare A/S or any other aspects of this study. The funders had no role in the design of the study;
in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the
decision to publish the results.

References
1.
2.
3.

Avogaro, A.; Fadini, G.P. Microvascular complications in diabetes: A growing concern for cardiologists. Int. J. Cardiol. 2019, 291,
29–35, doi:10.1016/j.ijcard.2019.02.030.
International
Diabetes
Foundation.
IDF
Diabetes
Atlas,
9th
ed.;
2019.
Available
online:
https://www.diabetesatlas.org/en/sections/proven-and-effective-actions.html (accessed on 11 January 2021).
Jørgensen, M.E.; Kolding, J.; Husted, G.R.; Cerqueira, C.S.; Rossing, P. The Danish Adult Diabetes Registry. Clin. Epidemiol. 2016,
8, 429–434, doi:10.2147/clep.s99518.

Int. J. Environ. Res. Public Health 2021, 18, 3924

4.
5.
6.

7.

8.
9.

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.

20.

21.
22.
23.
24.
25.
26.

27.
28.

12 of 13

Carstensen, B.; Rønn, P.F.; Jørgensen, M.E. Prevalence, incidence and mortality of type 1 and type 2 diabetes in Denmark 1996–2016.
BMJ Open Diabetes Res. Care 2020, 8, e001071, doi:10.1136/bmjdrc-2019-001071.
Dansk Selskab for Almen Medicin (DSAM). Type 2-Diabetes Opfølgning og Behandling 2019. Available online:
https://vejledninger.dsam.dk/type2/ (accessed on 19 January 2021).
Bo, A.; Thomsen, R.; Nielsen, J.; Nicolaisen, S.; Beck-Nielsen, H.; Rungby, J.; Sørensen, H.; Hansen, T.; Søndergaard, J.; Friborg,
S.; et al. Early-onset type 2 diabetes: Age gradient in clinical and behavioural risk factors in 5115 persons with newly diagnosed
type 2 diabetes-Results from the DD2 study. Diabetes/Metab. Res. Rev. 2017, 34, e2968, doi:10.1002/dmrr.2968.
Du Pon, E.; Wildeboer, A.T.; van Dooren, A.A.; Bilo, H.J.G.; Kleefstra, N.; van Dulmen, S. Active participation of patients with
type 2 diabetes in consultations with their primary care practice nurses—What helps and what hinders: A qualitative study.
BMC Health Serv. Res. 2019, 19, 814.
Linmans, J.; Van Rossem, C.; Knottnerus, J.; Spigt, M. Exploring the process when developing a lifestyle intervention in primary
care for type 2 diabetes: A longitudinal process evaluation. Public Health 2015, 129, 52–59, doi:10.1016/j.puhe.2014.11.004.
Gimbel, R.W.; Rennert, L.M.; Crawford, P.F.; Little, J.R.; Truong, K.; Williams, J.E.; Griffin, S.F.; Shi, L.; Chen, L.; Zhang, L.; et
al. Enhancing Patient Activation and Self-Management Activities in Patients with Type 2 Diabetes using the U.S. Department
of Defense Mobile Health Care Environment: A Feasibility Study. J. Med. Internet Res. 2020, 22, e17968.
Ellis, S.E.; Speroff, T.; Dittus, R.S.; Brown, A.; Pichert, J.W.; Elasy, T.A. Diabetes patient education: A meta-analysis and me-taregression. Patient Educ. Couns. 2004, 52, 97–105.
Clark, M. Diabetes self-management education: A review of published studies. Prim. Care Diabetes 2008, 2, 113–120,
doi:10.1016/j.pcd.2008.04.004.
Gong, Q.; Zhang, P.; Wang, J.; Ma, J.; An, Y.; Chen, Y.; Zhang, B.; Feng, X.; Li, H.; Chen, X.; et al. Morbidity and mortality after
lifestyle intervention for people with impaired glucose tolerance: 30-year results of the Da Qing Diabetes Prevention Outcome
Study. Lancet Diabetes Endocrinol. 2019, 7, 452–461, doi:10.1016/s2213-8587(19)30093-2.
Horigan, G.; Davies, M.; Findlay-White, F.; Chaney, D.; Coates, V. Reasons why patients referred to diabetes education programmes choose not to attend: A systematic review. Diabet Med. 2017, 34, 14–26.
Poduval, S.; Marston, L.; Hamilton, F.; Stevenson, F.; Murray, E. Feasibility, Acceptability, and Impact of a Web-Based Structured Education Program for Type 2 Diabetes: Real-World Study. JMIR Diabetes 2020, 5, e15744.
Donkin, L.; Christensen, H.; Naismith, S.L.; Neal, B.; Hickie, I.B.; Glozier, N. A Systematic Review of the Impact of Adherence
on the Effectiveness of e-Therapies. J. Med. Internet Res. 2011, 13, e52, doi:10.2196/jmir.1772.
Vigersky, R.A. An Overview of Management Issues in Adult Patients with Type 2 Diabetes Mellitus. J. Diabetes Sci. Technol.
2011, 5, 245–250, doi:10.1177/193229681100500207.
Poppe, L.; Plaete, J.; Huys, N.; Verloigne, M.; Deveugele, M.; De Bourdeaudhuij, I. ; Crombez, G. Process Evaluation of an
eHealth In-tervention Implemented into General Practice: General Practitioners’ and Patients’ Views. Int. J. Environ. Res. Public
Health. 2018, 15, 1475.
Arora, S.; Peters, A.L.; Agy, C.; Menchine, M. A mobile health intervention for inner city patients with poorly controlled diabetes: Proof-of-concept of the TExT-MED program. Diabetes Technol. Ther. 2012, 14, 492–496.
Mohsin, A.H.; Zaidan, A.A.; Zaidan, B.B.; Albahri, O.S.; AlSalem, M.A.; Mohammed, K.I. Based Medical Systems for Patient’s
Authentication: Towards a New Verification Secure Framework Using CIA Standard. J. Med. Syst. 2019, 43, 192,
doi:10.1007/s10916-019-1264-y.
Capozza, K.; Woolsey, S.; Georgsson, M.; Black, J.; Bello, N.; Lence, C.; Oostema, S.; North, C. Going Mobile with Diabetes
Support: A Randomized Study of a Text Message–Based Personalized Behavioral Intervention for Type 2 Diabetes Self-Care.
Diabetes Spectr. 2015, 28, 83–91, doi:10.2337/diaspect.28.2.83.
Sahin, C.; Courtney, K.L.; Naylor, P.J.; Rhodes, R.E. Tailored mobile text messaging interventions targeting type 2 diabetes selfmanagement: A systematic review and a meta-analysis. Digit. Health 2019, 5, doi:10.1177/2055207619845279.
Chung, S.; Panattoni, L.; Chi, J.; Palaniappan, L. Can Secure Patient-Provider Messaging Improve Diabetes Care? Diabetes Care
2017, 40, 1342–1348, doi:10.2337/dc17-0140.
Sun, R.; Korytkowski, M.T.; Sereika, S.M.; Saul, M.I.; Li, D.; Burke, L.E. Patient Portal Use in Diabetes Management: Literature
Review. JMIR Diabetes 2018, 3, e11199, doi:10.2196/11199.
Brandt, C.J.; Søgaard, G.I.; Clemensen, J.; Sndergaard, J.; Nielsen, J.B. General Practitioners’ Perspective on eHealth and Lifestyle
Change: Qualitative Interview Study. JMIR mHealth uHealth 2018, 6, e88, doi:10.2196/mhealth.8988.
Brandt, C.J.; Sogaard, G.I.; Clemensen, J.; Sondergaard, J.; Nielsen, J.B. Determinants of Successful eHealth Coaching for Consumer Lifestyle Changes: Qualitative Interview Study Among Health Care Professionals. J. Med. Internet Res. 2018, 20, e237.
Brandt, C.J.; Brandt, V.; Pedersen, M.; Glintborg, D.; Toubro, S.; Nielsen, J.B.; Eysenbach, G.; Brandt, K.; Søndergaard, J. LongTerm Effect of Interactive Online Dietician Weight Loss Advice in General Practice (LIVA) Protocol for a Randomized
Controlled Trial. Int. J. Fam. Med. 2014, 2014, 1–6, doi:10.1155/2014/245347.
Haste, A.; Adamson, A.J.; McColl, E.; Araujo-Soares, V.; Bell, R. Web-Based Weight Loss Intervention for Men with Type 2
Diabetes: Pilot Randomized Controlled Trial. JMIR Diabetes 2017, 2, e14, doi:10.2196/diabetes.7430.
Komkova, A.; Brandt, C.J.; Pedersen, D.H.; Emneus, M.; Sortsø, C.; Toro-Ramos, T.; Zheng, S. Electronic Health Lifestyle
Coaching Among Diabetes Patients in a Real-Life Municipality Setting: Observational Study. JMIR Diabetes 2019, 4, e12140,
doi:10.2196/12140.

Int. J. Environ. Res. Public Health 2021, 18, 3924

29.

30.

31.
32.
33.
34.

35.
36.
37.

38.
39.
40.
41.
42.
43.

13 of 13

Brandt, C.J.; Lauridsen, J.T.; Nielsen, J.B.; Søndergaard, J.; Sortsø, C. Evaluation of the Clinical and Economic Effects of a Primary
Care Anchored, Collaborative, Electronic Health Lifestyle Coaching Program in Denmark: Protocol for a Two-Year Randomized
Controlled Trial. JMIR Res. Protoc. 2020, 9, e19172.
Palinkas, L.A.; Horwitz, S.M.; Green, C.A.; Wisdom, J.P.; Duan, N.; Hoagwood, K. Purposeful Sampling for Qualitative Data
Collection and Analysis in Mixed Method Implementation Research. Adm. Policy Ment. Health Ment. Health Serv. Res. 2015, 42, 533–
544, doi:10.1007/s10488-013-0528-y.
Green, J.; Thorogood, N. Qualitative Methods for Health Research; SAGE: London, UK, 2009.
Kvale, S.; Brinkmann, S. Interviews-Learning the Craft of Qualitative Research Interviewing, 2nd ed.; SAGE: Thousand Oaks, CA,
USA, 2009.
Braun, V.; Clarke, V. Using thematic analysis in psycology. Qual. Res. Psychol. 2006, 3, 77–101.
Knudsen, S.T.; Bodegård, J.; Birkeland, K.I.; Furuseth, K.; Thuresson, M.; Lindh, A.; Nilsson, P.M.; Alvarsson, M.; Jørgensen,
M.E.; Søndergaard, J.; et al. Risk factor management of type 2 diabetic patients in primary care in the Scandinavian countries
between 2003 and 2015. Prim. Care Diabetes 2021, 15, 262–268, doi:10.1016/j.pcd.2020.09.006.
Noordman, J.; Verhaak, P.; Van Dulmen, S. Discussing patient’s lifestyle choices in the consulting room: Analysis of GP-patient
consultations between 1975 and 2008. BMC Fam. Pract. 2010, 11, 87, doi:10.1186/1471-2296-11-87.
Govin, E.; Pawlikowska, T.; Horst-Sikorska, W.; Michalak, M. British and Polish general practitioners’ opinions on the importance of preventive medicine. Health Prom. Int. 2011, 26, 171–176.
Brotons, C.; Björkelund, C.; Bulc, M.; Ciurana, R.; Godycki-Cwirko, M.; Jurgova, E.; Kloppe, P.; Lionis, C.; Mierzecki, A.; Piñeiro,
R.; et al. Prevention and health promotion in clinical practice: The views of general practitioners in Europe. Prev. Med. 2005, 40,
595–601, doi:10.1016/j.ypmed.2004.07.020.
Andrews, G.R. Care of older people: Promoting health and function in an ageing population. BMJ 2001, 322, 728–729,
doi:10.1136/bmj.322.7288.728.
Byambasuren, O.; Beller, E.; Glasziou, P. Current Knowledge and Adoption of Mobile Health Apps Among Australian General
Practitioners: Survey Study. JMIR mHealth uHealth 2019, 7, e13199, doi:10.2196/13199.
Linmans, J.J.; Knottnerus, J.A.; Spigt, M. How motivated are patients with type 2 diabetes to change their lifestyle? A survey
among patients and healthcare professionals. Prim. Care Diabetes 2015, 9, 439–445, doi:10.1016/j.pcd.2015.02.001.
Brotons C, Bulc MR, Sheehan M, da Silva Martins CM, Björkelund C et al. Attitudes toward preventive services and life-style:
The views of primary care patients in Europe. The EUROPREVIEW patient study. Fam. Pract. 2012, 29, 168–176.
Clemensen, J.; Rothmann, M.J.; Smith, A.C.; Caffery, L.J.; Danbjørg, D.B. Participatory design methods in telemedicine research.
J. Telemed. Telecare 2017, 23, 780–785, doi:10.1177/1357633x16686747.
Gordon, W.J.; Landman, A.; Zhang, H.; Bates, D.W. Beyond validation: Getting health apps into clinical practice. NPJ Digit. Med.
2020, 3, 1–6, doi:10.1038/s41746-019-0212-z.

