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The Netherlands

Sabine E Wildevuur,” ' Lianne WL Simonse,® Peter Groenewegen,' Ab Kilink'

ABSTRACT

Objectives The aim of this paper is to construct a
theoretical framework for information and communication
technology (ICT)-enabled partnership towards diabetes
management.

Design We conducted an inductive case study and held
interviews on the development and use of an artificial
pancreas (AP) system for diabetes management.

Setting The study was carried out in the Netherlands with
users of an AP system.

Participants We interviewed six patients with type 1
diabetes, five healthcare professionals (two medical
specialists and three diabetes nurses), and one policy
advisor from the Ministry of Health, Welfare and Sport.
Results We built a new theoretical framework for ICT-
enabled person-centred diabetes management, covering
the central themes of self-managing the disease,

shared analysing of (medical) data and experiencing the
partnership. We found that ICT yielded new activities of
data sharing and a new role for data professionals in the
provision of care as well as contributed to carefree living
thanks to the semiautomated management enabled by the
device. Our data suggested that to enable the partnership
through ICT, organisational adjustments need to be made
such as the development of new ICT services and a viable
financial model to support these services.

Conclusion The management of diabetes through ICT
requires an adjustment of the partnership between
persons with the chronic condition and the healthcare
professional(s) in such a way that the potential for self-
managing the condition by analysing the newly available
(medical) data (from the AP system) together leads to an
experience of partnership between patients and healthcare
professionals.

INTRODUCTION

Person-centred care (PCC) actively involves
the patient in the care process as an equal
partnerin, and experton, living with a chronic
condition." Persons with a chronic condition
have to make decisions on a day-to-day basis

Strengths and limitations of this study

» The strength of the inductive case study approach
is that it provides in-depth insights into how the
partnership is shaped between a person with type
1 diabetes and the healthcare professional(s) as a
result of the use of an artificial pancreas (AP) system
for diabetes management.

» Building theory from a case study, as we have done
with our research, made it possible to create a
theoretical framework from case-based empirical
evidence.

» Our findings should be considered in the context of
our study design and may not be generalised to oth-
er AP systems nor long-term use of the AP system
on a larger scale.

» A possible limitation of this study is that the studied
technology was under development during the re-
search period; however, this is not a major limitation,
as the focus of our study is not on the technology
itself but on enabling the healthcare professional—
patient partnership.

about self-managing their illness, which influ-
ences the healthcare professional-patient
partnership with respect to care services.>
The partnership between patients and
healthcare professionals involves sustaining
the relationship via deciding on goals, care
planning and documentation.” Information
and communication technology (ICT) for
healthcare—also known as eHealth4—might
support the professional-patient partnership
in PCC services and provide chronic disease
management in the face of social, physical
and emotional challenges.5

ICT-enabled PCC
ICT isincreasingly used within chronic disease
management to document and exchange
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information, monitor and interact. The results of the first
studies on ICT enabling PCC (ICT-PCC) in chronic care
are promising, with improved clinical outcomes, better
health-related quality of life and increased cost-effec-
tiveness.” However, there is a gap in knowledge how ICT
shapes the professional-patient partnership when used in
daily practice.

When applying the concept of partnership in PCC to
ICT systems, the technology must be tailored to the needs
of both patients and healthcare professionals (person-
alised ICT), whereby the personal context and situation
of the patient informs and guides the decision-making
on the care pathway.” However, this phenomenon of
enabling the partnership through ICT is not fully under-
stood and insights are lacking on how this partnership is
influenced and transformed through ICT.® In this study,
we selected a case in which an innovative ICT-enabled
PCC intervention was used for diabetes management to
better understand how ICT shaped the patient-profes-
sional partnership.”

Self-management of diabetes

Training in self-management of type 1 diabetes through
personalised insulin treatment leads to significant
improvements in treatment satisfaction, psychological
well-being and quality of life measures.'’ Even though
diabetes management has improved considerably over the
years, patients still suffer from short-term complications
such as hypoglycaemia (‘hypo’ for short) and hypergly-
caemia (‘hyper’) progressing to diabetic ketoacidosis and
hyperosmolar hyperglycaemic syndrome, and long-term
complications such as retinopathy, neuropathy, cardiovas-
cular disease and nephropathy that could lead to compli-
cations such as loss of eyesight and amputation.’

The treatment and care of patients with diabetes have
seen fast progress and key innovations after the discovery
of insulin in 1921: engineered insulin, the introduction
of blood glucose monitoring by telemonitoring systems,
internet applications and mobile devices.'” In addition,
smart algorithms to control the blood glucose level have
been developed.' This innovation trajectory of applying
smart algorithms to earlier discoveries culminated in the
development of a first-generation system of an artificial
pancreas (AP) that focuses on preventing unsafe blood
sugar levels and aims to control blood glucose around a
target of 120 mg/dL (=6.7mmol/L) M

ICT interventions for diabetes management

Several companies worldwide are developing AP systems
to regulate basal insulin delivery, by taking over the regula-
tion of the glucose levels completely through automating
insulin—and still in a development stage, also glucagon—
delivery.'™® Over the last years, significant progress has
been made in AP development,'’ and researchers have
demonstrated the safety and feasibility of different AP
systems in clinical research settings and more recently
in outpatient ‘real-world’ environments.*” *' Most of the
studies are about developing AP systems that would still

require user entry of carbohydrate intake (hybrid closed
-loop systems). Several meta-analyses focused on AP
performance across different studies, and concluded that
artificial pancreas systems could be an efficacious and safe
approach for treating patients with type 1 diabetes.”*™
The greatest benefits of the AP are the reduced burden
of diabetes management during the day, and improved
overnight control of glucose levels thanks to reduced
glycaemic variability, improved time in target range and
reduced risk of nocturnal hypoglycaemia.”*** Although
AP users with type 1 diabetes will still need to self-manage
their illness, a closed -loop system with data acted on by
the users could reduce the burden.*

We chose to employ an inductive case study to focus
on the dynamics of the patient—professional partnership
shaped through an ICT intervention used in practice
for the management of type 1 diabetes, namely an AP
system. The case study was applied to answer the research
question: How does ICT enable the partnership between
healthcare professional(s) and the patient in chronic
disease management?

METHODS

Study design

We conducted an inductive case study30 and held in-depth
interviews with both healthcare professionals and patients
on their use of the AP system. This case study looks in
particular into the dynamics of the professional-patient
partnership and between different healthcare profes-
sionals, the patient experience, and how introducing ICT
enables a person-centred approach to diabetes care.

Case study

We used as a case an AP system, that at the time of the
study was only tested in the Netherlands. The system auto-
matically controls the blood glucose level of patients with
type 1 diabetes, and provides the substitute functionality of
both insulin and glucagon delivery of a healthy pancreas.
The AP system maintains the blood glucose levels in the
healthy range most of the time, without restrictions with
respect to factors such as diet and exercise.

The development of the person-centred AP system
was started in 1994 in the Netherlands by a person who
himself had been diagnosed with type 1 diabetes. His moti-
vation for inventing a semiautonomous AP was driven by
his dissatisfaction with the diabetes care treatment and
the support provided with products and software appli-
cations. He started a company to develop the AP in an
iterative manner, involving the users in the different steps
of its development. The AP system has been described in
detail by Blauw and the research group Portable bihormonal
Closed Loop for Diabetes.”

Device characteristics
The wearable AP integrates the following featuresinto one
device: (i) continuous glucose monitoring (CGM); (ii)
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I continuous glucose monitoring

11, glucose control algorithms (decision-making processor)
Il infusion pump

IV. other sensors

V. portal

1A

Components of the artificial pancreas system.

Figure 1

glucose control algorithms (decision-making processor);
(iii) infusion pump and (iv) other sensors (see figure 1).

The control unit (i+ii) replaces human decision-making
and makes more frequent dose adjustments than a person
could. The AP device transmits data to a database that
is accessible via a portal (v) featuring web services for
monitoring.

The functions of the bihormonal AP (both insulin and
glucagon) were tested with persons with type 1 diabetes
in home treatment; the results indicated that the AP
provided better glucose control than traditional insulin
pump therapy and that the treatment is safe.”® Related
studies also indicated that patients anticipate that they
will accept the device® and that for further technical
development it will feature adaptive control.”*

Participants

The participants were selected in the Netherlands via a
combination of purposive and snowball sampling. With
purposive sampling, we initially selected two types of
participants, persons with type 1 diabetes and healthcare
professionals who had used the AP and would potentially
be able to provide rich, relevantand diverse data pertinent
to the ICT enabling of the partnership.” *® Subsequently,
through snowball sampling—in which interviewees identi-
fied further participants—we recruited both persons with
type 1 diabetes and healthcare professionals (medical
specialists and trained diabetes nurses) with knowledge
relevant to the case study, and a policy advisor.

We approached the participants via telephone, email
and/or face-to-face. We sent an information letter by
email with an introduction to and information about
the case study, and an invitation to participate. The prin-
cipal researcher introduced the study orally, stressing the
person’s right to make their own choice to participate.

We interviewed 12 Dutch participants: six persons with
type 1 diabetes, five healthcare professionals (two medical
specialists; one paediatrician-endocrinologist and one
internist-endocrinologist, three diabetes nurses), and one
policy advisor from the Ministry of Health, Welfare and
Sport was included because of his experience with the
embedding of the AP in the healthcare context.

Four attempts to recruit specific participants were
rejected. One participant indicated he was too busy while
the other reasons for non-participation were that the

participants® were not familiar with the AP or the subject
was too sensitive (policymaker).

Patient and public involvement

The study was designed to understand the prespectives of
the participants to gain access to their experiences, feel-
ings and preferences with the use of an AP, of patients
diagnosed with type 1 diabetes and others.”” The research
question was developed in an iterative manner, and based
on patients’ and healthcare professionals’ insights. The
AP was chosen as a case study since it was a patient-driven
innovation, developed by a person who was diagnosed
with type 1 diabetes himself. Patients were involved in
the different phases of the study, and recruited through
snow ball sampling, in which participants also supported
in recruiting (other) patients.

Data collection

We held in-depth, semistructured interviews with the
participants. These interviews were guided by an inter-
view protocol, with questions focusing on the overall
experience with AP in clinical practice and how the AP
supported and changed the professional-patient partner-
ship in diabetes management. The interview protocol was
provided in Dutch, and is available on request.

The first author conducted the interviews via tele-
phone/Skype or FaceTime, either at home or at work.
One participant was known from a previous study. No
non-participants were present during the interviews. The
interviews were conducted between February and April
2017. The interviews lasted between 47 and 73 minutes.
Participants were recruited until no new knowledge was
gained (data saturation).” No repeat interviews were
conducted. The researcher audio-recorded the partic-
ipants and took notes. We transcribed all interviews.
We anonymised the data and allocated alphabet capital
coding to each participant.

Analysis

In this study, we used thematic analysis to identify patterns
within the data, and grouped them under codes, cate-
gories and themes, whereby we particularly sought to
identify how ICT supported the partnership in diabetic/
chronic disease management.” The first two authors
analysed the data in an iterative process of coding and
use of NVivo software, V.12.2.0.

We started with a line-by-line coding that was derived
from the research question. We processed the coding by
reading and analysing the data—in which we preserved
(inter-)actions using as many gerunds (‘ing’) as possible.*’
The first and second authors reviewed the codes. After
that, through focused coding, we organised and grouped
the coded data that shared characteristics into categories.

In this phase, we left out codes that did not contribute
to answering the research question from further analysis
(such as data on specific treatment for children). We then
moved to the process of theoretical coding—in which we

Wildevuur SE, et al. BMJ Open 2019;9:025930. doi:10.1136/bmjopen-2018-025930



CODES CATEGORIES

THEMES

[ 2. Device controliing disease (234 qts)

2. tiving care free (21.ats)

B) Organisational
embedding intelligent
device

| 3. organising ICT hospital (13 qts)

1) Self-managing
the disease

4. Configuring, functioning and
maintaining intelligent device (133 qts)

[ 5. Gaining insight (medical) data (46 ats)

[ 6. setting up financial mode (105 qts)

1) Shared analysing
of (medical) data

| 7. Accepting intelligent device (14 qts)

8. Communicating intelligent device
professional (18 qts)

D) Trust in technology

9. Communicating patient-medical
specialist (108 qts)

10. Communicating patient-diabetic
nurse (51 qts)

the partnership
Figure 2 Theoretical framework of ICT enabling partnership
in person-centred diabetes management. ICT, information

and communication technology.

clustered the categories into themes—to build a theoret-
ical framework.

Ethical considerations

The study was approved by the researchers’ host institute.
All participants, prior to the interviews, agreed to partic-
ipate. Participation was voluntary and participants could
withdraw at any point. The research complied with the
Helsinki Declaration of the World Medical Association
(2013). In our sample design, we excluded the partici-
pation of vulnerable groups. The topic of our study was
not sensitive. The researchers did not use or have access
to personal information or datasets; they also neither
collected nor used bodily material. All personal infor-
mation was de-identified. We did not ask participants for
private information or experiences. The quotes chosen
were sufficiently general to preclude identification of
individual participants.

RESULTS
Our analysis yielded three themes of ICT-enabled PCC
towards diabetes management resulted from our anal-
ysis: self-managing the disease (I); shared analysing of
(medical) data (II) and experiencing the partnership
(IIT) (see the theoretical framework in figure 2).

These three themes were based on five categories that
shared characteristics resulting from 10 codes originated
from the research question.

Self-managing the disease

The theme self-managing the disease indicates that the
use of the AP system contributes to a substantial increase
in quality of life thanks not only to the device, which takes
over control of the disease (234 quotes), but also insights
based (medical) data (46 quotes) thatis linked to the new
activity of (medical) data sharing (see figure 2).

Quality of life

Users of the AP system commonly mentioned (21 quotes)
that the ICT application offers the next level of treatment
for persons with diabetes, enabling carefree living that
adds to their quality of life.

If you do not have to measure five times a day, but you
can just let the device do its job, that's a huge improve-
ment for me. [...] That may seem like a very small
thing for healthy people, but it is, when you have di-
abetes, a huge boost to your quality of life, enabling
you to lead a ‘normal’ life. (Person with diabetes D)

This increased quality of life is linked to the techno-
logical advancement of the AP system that takes over the
activities of controlling the disease through continuously
sensing measurements and algorithms. The AP semiau-
tomates the management of diabetes by monitoring the
condition and regulating the insulin and glucagon supply
accordingly, giving the patient new data overviews to
manage his or her condition.

(Medical) data sharing

What will change the partnership is the selfmanage-
ment of diabetes, which is enriched through the sharing
of (medical) data among medical specialists, diabetes
nurses, patients and the intelligent device professional.

I have given permission to my diabetic nurse to look
into my data. How often do you do that? Well, if I
go through a period of an illness, like the flu, then
maybe every week. If things go well, maybe once every
two months. (Person with diabetes D)

The introduction of the intelligent device (AP system)
initiates a constant flow of (medical) data—physiolog-
ical measurements and personal data—that is acces-
sible through a portal (see figure 1). The new activity of
(medical) data sharing is fuelled by gaining insight into
(medical) data. If we stand back, we can see that the pres-
ence of an intelligent device professional changes the
partnership between the healthcare professionals and
the person with diabetes. Thus, the introduction of ICT
could enable the (experience of the) partnership and
the self-management of a disease, but it also introduces
new demands on healthcare professionals, including the
provision of ICT (device) support.

Shared analysing of (medical) data

The second theme, shared analysing of (medical) data,
reveals the new activity in the partnership of (medical) data
sharing when the ICT device is embedded in the organisa-
tion (see figure 2). This sharing of (medical) data relates
to the configuring, functioning and maintaining of the
device (133 quotes) and the insights in (medical) data
gained through the device (46 quotes). A diabetic nurse
described the data sharing as follows:

So, you can watch the person over distance. But it is
not our intention to watch patients 24/7. (Diabetic
nurse C)
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For an eHealth service enabling the partnership,
both healthcare professionals and patients need to be
supported by intelligent device professionals. To enable
both patients and the healthcare professional(s) to share
data from the AP and to gather data and then to store,
retrieve and analyse it, the technology and its data must
be embedded in the organisation (see figure 2).

And of course you should also start looking at your
organisation again. How do you organise this? A lot
is already done digitally in the hospital, but this does
not link with our system. And this type of support
from the hospital has not been allocated any funding
yet. So, yes, there will also be stuff that has to do with
the embedding [of the device] in the organisation.
(Diabetic nurse C)

This organisational embedding of the intelligent
device should be linked to the organisation of ICT in the
hospital setting (13 quotes), and should be supported
by the setting up of a financial model (105 quotes) that
allows the insights gained from the (medical) data (46
quotes) to support the professional-patient partnership
(see figure 2). The introduction of the AP system could
thereby potentially lead to the availability of new and
rich(er) data that could be shared among the person with
diabetes and the healthcare professionals and enable
treatment improvements in diabetes management.

Experiencing the partnership

How the partnership is experienced is based on the reci-
procity in contact, the trust in technology, (medical) data
sharing and the quality of life (see figure 2).

Reciprocity in contact

Reciprocity in contact is linked to how the person with
diabetes communicates with his or her medical specialist
(108 quotes), diabetic nurse (51 quotes) and the intelli-
gent device professional (18 quotes), and the other way
around.

We will head towards more equal care, I think. At
least, if the patient wants that too. (Medical specialist
B)

The AP technology in use revealed different intensi-
ties of how the partnership was experienced by both the
patient and the healthcare professionals. On the one
hand, the interviewees foresaw a change in the moments
of contact with the medical specialist.

Once the AP system is well integrated into health care
— I do not have the illusion that it heals people — the
treatment is such that medical specialists can provide
far less guidance [to patients]. (Person with diabetes
A)

On the other hand, they expected that the partnership
with the diabetic nurse would become more intensive, as
was already experienced with the insulin pump:

You actually see that when you make the switch from
syringe to pump. Then suddenly the contact with the
diabetic nurse becomes much more intensive and
more accessible and then you can suddenly call out-
side office hours. (Person with diabetes B)

Diabetes nurses anticipate a change in the partnership
with the person with diabetes as a result of implementing
the AP.

I tell my patients they do not have to come see me
every 3months when there is no direct need. What
matters is that the person with diabetes is doing well
and if that is the case, I do not see what I could im-
prove. (Diabetic nurse B)

The initiative for treatment can thus be initiated through
the data instead of through existing care pathways.

The fear that healthcare professionals would become
unnecessary is baseless:

In the case of the artificial pancreas, I do not expect
that suddenly a whole group of healthcare profes-
sionals no longer have to come to the hospital be-
cause the technology takes over. They have enough
other things to do. (Policy maker)

The findings also reveal another role in the partner-
ship, namely the communication with the intelligent
device professional (18 quotes) with whom patients or
the healthcare professionals communicate about the
technical part of the AP.

If you do not have a psychological problem and if
your diabetes does not bother you, if your parameters
are all right and well-regulated through the AP sys-
tem, you see each other less often so the consultation
is purely problem-oriented. When it is a technical is-
sue, then the device is at fault and you contact the
AP professional. The partnership will change towards
shorter duration and interventions. If it is not going
well, what is going on? (Medical specialist B)

How the partnership is experienced depends also on
the configuration, functioning and maintenance of the
intelligent device (133 quotes). When the person with
diabetes checks the ICT technology (verifying that it has
enough insulin and glucagon, the battery and sensors
are OK, etc), and he or she notices that the system is not
working properly, then communication with the intelli-
gent device professional (18 quotes) is necessary to make
sure that the device is technically in working order.

Trust in technology

The experience of the partnership, supported through
ICT, was also connected with the category of trust in tech-
nology (see figure 2). The trust in technology was vividly
described by one of the patients:

You are busy with the management of diabetes all day.
If that is no longer the case, and you have trust in
the technology to take over the management of the
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disease and that you do not have to think for yourself
anymore; that gives a lot of freedom. (Patient B)

Trust in technology is related to the feeling of care-
free living (21 quotes), the configuring, functioning
and maintaining of the intelligent device (133 quotes),
the acceptance of the intelligent device (14 quotes) and
communication with the intelligent device professional
(18 quotes).

(Medical) data sharing

The sharing of data has influence on how the partner-
ship is experienced, and how patients communicate with
healthcare professionals. However, the AP does not cure
the disease so yearly check-ups will still be necessary.

Look, the patient still has to see his medical special-
ist every year. He remains responsible and needs to
check certain parameters. That still has to be done
because the patient still has diabetes. Even if the pa-
tient is doing well, he or she is not cured.\ (Diabetic
nurse B)

Both healthcare professionals and patients foresee that
the self-management options ushered in by the AP system
will result in a change in the partnership.

Quality of life

The outcomes expose that the experience of the partner-
ship is linked to the quality of life, which increased when
the intelligent device took over the daily controlling of
the disease and reduced the feeling of stress involved in
self-managing diabetes (see figure 2).

The most important thing for patients is that they
do not have to be busy with their condition all day
long. So, a bit of freedom and being able to enjoy a
cup of coffee without having to do all kinds of mea-
surements and so forth. For the simple things that
are important for daily life. That is the benefit of the
artificial pancreas. (Person with diabetes A)

Or as a medical specialist framed it:

If you still want to get a lot out of this life as a child,
adolescent, young or older adult, you obviously gain
a lot when using the AP. It is just great if you do not
have to think about diabetes all the time. (Medical
specialist A)

The AP replaces human decision-making, which the
participants experience as carefree living because they no
longer have to make dose adjustments all the time.

How persons experience the partnership varies in extent
from patient to patient, but patterns can be discerned. At
one end stands the person with diabetes who completely
trusts the technology, allowing to take over the function
of the pancreas and automatically manages the glucose
levels. Such a person thus feels that he or she no longer
requires the help of a medical specialist. At the other end
stands the person with diabetes who just wants his health-
care professionals to take over. Therefore, the interaction

Shared analysing (medical) data Self-managing the disease

\ Artificial pancreas !

\

, .
-V Experiencing the partnership V-

Can

- =
P Person with diabetes

.

Medical specialist .- Intelligent device

.\ professional
.

Diabetes nurse

Figure 3 Partnership enabled through ICT (Artificial
Pancreas system).

between the technology and social components must also
be considered (see figure 3).

The introduction of ICT simultaneously changes the
partnership interaction between healthcare professionals
and persons with a chronic condition, strengthens the
interests of the patient (self-managing the disease) and
yields precise analysed data on the clinical phenomenon
(see figure 3).

DISCUSSION
Principal findings
The aim of our study was to answer the research question:
How does ICT enable the partnership between health-
care professional(s) and the patient in chronic disease
management? Building on the analysis of in-depth qual-
itative data, this inductive study has revealed three inter-
related themes of ICT-enabled PCC towards diabetes
management namely self-managing the disease, shared
analysing of (medical) data and experiencing the part-
nership. We found that ICT yielded new activities of
data sharing and a new role for data professionals in the
provision of care as well as contributed to carefree living
thanks to the semiautomated management enabled by
the device. Our data suggest that to enable the partner-
ship through ICT, organisational adjustments need to be
made such as the development of new ICT services and a
viable financial model to support these services.

In a recent study, it was concluded that ICT offers
a viable environment to deliver PCC through ICT for
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patients with chronic conditions.® However, to maximise
the potential of ICT to enable patients to manage their
condition, there is a need to integrate PCC principles
into ICT and its organisation. These principles have been
worked out in determining the preconditions for ICT-en-
abled PCC.” Our study adds to the existing knowledge
base with its finding that developing PCC preconditions
to enable chronic disease management is just one step,
and that the three defined themes are another input
for ICT-enabled PCC-principles towards chronic disease
management.

The introduction of a new theoretical framework
provides insight into the dynamics of how the partner-
ship between healthcare professionals and persons with
a chronic disease is enabled through ICT in chronic
disease management of diabetes (see figure 2). The three
themes entail reordering the partnership between the
person with diabetes, the internist, the diabetic nurse
and the intelligent device professional. Thus, the part-
nership interaction between healthcare professionals and
persons with a chronic condition simultaneously changes
the partnership, strengthens the interests of the patient
(self-management) and yields precise data on the clin-
ical phenomenon (see figure 3). This multinodal system
is more complex than either the patient-technology or
patient-professional relationship alone. Therefore, the
outcomes are less predictable and neglecting to consider
the variation in the reactions of patients to the now more
complicated entry points into the professional system,
which can also lead to overestimation of the potential of
disease self-management.

Over the last years, a growing body of scholarly work
has been focusing on the use of (semi-)automated devices
for diabetes management."*'” The results of, for example,
CGM systems and automated insulin delivery systems are
promising in showing the benefits for type 1 diabetes by
improving glycaemic control through personalised models
of predictive control.'” ** Furthermore, researchers have
demonstrated the safety and feasibility of different AP
systems in clinical research settings and more recently in
outpatient ‘real-world” environments.* *' In addition to
these feasibility-focused and efficacy-focused studies on
(semi-)automated devices for diabetes management, also
the experiences of patients using these type of devices have
been studied. A previous study on perspectives of experi-
enced users of hybrid closed-loop systems among people
with diabetes reported how context-level, system-level and
person-level factors influenced patients’ trust in an AP
system.*! Tanenbaum et al*' concluded that when patients
lacked trust in the system, they made an attempt to over-
ride the system, while trusting the system decreased stress
and also decreased self-management burdens, which in
our study was described by the participants as carefree
living.

Additionally, a recent study highlighted the findings
that acceptance of an AP system depends more on a
stronger bond of the users with product characteristics
(such as usefulness, complexity and compatibility) than

technology readiness (such as innovativeness and insecu-
rity).* However, the researchers also concluded that the
results differed between self-selected and invited persons,
so researchers and product developers should be cautious
when relying only on self-selected persons in the design,
testing and development of AP systems. While the experi-
ences and acceptance of AP systems have been the focus
of some studies, further research directions on patient
experiences will yield a better understanding what factors
influence the acceptance of such automated technology.
Our study suggests to take the healthcare professional—-
patient partnership into account as one of the factors that
affect the acceptance and the use of AP systems.

Strengths and limitations

The strength of the inductive case study approach is that
we were able to gain detailed insight into how the char-
acteristic of the partnership changed between a person
with type 1 diabetes and the healthcare professional(s)
as a result of the use of ICT. A case study enables the
creation of a comprehensive theoretical framework built
on the details of a particular case.””* The development of
this theoretical framework increases the understanding
of person-centred healthcare and ICT-enabled health
services that can have implications for practice.**

Through qualitative research, we delved into the
anecdotal evidence of the interviews and used coding
to show commonalities in the changes that the inter-
viewees expected, through which we were able to build
a framework that broadens the scope of evidence-based
medicine; good evidence goes further than the results of
meta-analysis of randomised controlled trials.*

We also acknowledge limitations of the study. Our find-
ings should be considered in the context of our study
design. One of the inclusion criteria to participate in the
study was experience with an AP system. This system was
tested as part of a separate trial during which the partic-
ipants were closely monitored by clinical researchers.
The use of the system was reduced to a relatively short
duration. Therefore, the results may not be generalised
to other AP systems nor to a long-term use of the system
on a larger scale.

Furthermore, to study the partnership between patients
and healthcare professionals in chronic disease manage-
ment, we chose an ICT application—the AP system—that
is still under development and was not as yet available
on the market during the research period. However,
since our focus is neither on the technology itself nor its
acceptance, but on the enabling of the partnership, the
case study does add to our knowledge on ICT in partner-
ship and service provision based on digital healthcare
applications.

Implications for practice and research

In order for ICT to take over the burden of self-managing
disease through shared (medical) data analysis, itis neces-
sary to embed ICT services and professions in the health-
care organisation. The introduction of ICT introduces
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new demands on healthcare professionals and patients,
influencing how the partnership is experienced.

In addition, when introducing ICT in a healthcare
context, the technology should be studied as part of
a dynamic and networked healthcare environment,
the so-called ‘fourth-generation studies’*® and should
take a participatory development approach to guide the
development, implementation and evaluation of eHealth
technologies and interventions."” Our study suggests that
these types of studies should also include a focus on the
partnership and how this is reshaped by the introduction
of ICT. The results of our study show that to support the
partnership in a sustainable manner, ICT needs to be
embedded in healthcare organisations. As a result, the
care pathways also need to be redesigned so we can move
towards person-centred chronic disease management,
offering treatment ‘when needed, where needed’ based
on the availability of rich data generated by an ICT system.

Previous research has pointed to the fact that human
connectedness provides the necessary conditions for
communication and cooperation on which formal rela-
tions of partnership can be constructed." Our study shows
that introducing an ICT-enabled PCC solution structures
an integrated form of professional-patient connected-
ness. The self-management of the disease, but also the
analysis of (medical) data and the experience of the part-
nership, shift the focus of professional-patient connect-
edness from the medical specialist to the diabetic nurse.
New roles take shape such as the one of the intelligent
device professional, and a different network will (have to)
evolve around the patient. One of the lessons could be
that it becomes more important to look at the personal
progression of the disease in addition to following the
existing rigid care pathways.

The expected changes in the role of healthcare profes-
sionals as a result of introducing ICT-enabled PCC towards
chronic disease self-management must be addressed with
the design of a new care model integrating the changing
partnership. The next steps should be to study how to
design care models that fit this changingpartnership
as a result of ICT-enabled PCC, and how a sustainable
financial model should be determined for ICT-enabled
person-centred chronic disease management.

CONCLUSION

The management of diabetes through ICT requires an
adjustment of the partnership between persons with the
chronic condition and the healthcare professional(s)
in such a way that the potential for self-managing the
condition by analysing the newly available (medical) data
(from the intelligent device AP system) together leads
to an experience of partnership between patients and
healthcare professionals.
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