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ABSTRACT
Trial design: Self-management plays a central role in diabetes management. However, not 
all patients are able to translate the health care providers’ recommendations for effective 
self-management in daily life. Diabetes Education and Self-management to Increase 
Empowerment (DESTINE) primarily investigates the effects of group education program 
Proactive Interdisciplinary Self-Management (PRISMA) in primary care treated people with 
Type 2 Diabetes Mellitus (T2DM) on the use of an online care platform. Methods: The DESTINE 
study has a randomized controlled design (1:1). 200 patients with T2DM using an online care 
platform called e-Vita will receive either PRISMA in addition to usual care or usual care only. 
The primary endpoint of this study is usage of the e-Vita platform. The secondary endpoints 
are participation in the consultation with the care provider, adherence to oral diabetes 
medications, and a selection of self-reported and clinical measures. After six months, both 
groups will receive PRISMA in a 6 month extension phase. Discussion: PRISMA focuses on 
aligning treatment goals from different health care providers while the individual patient 
remains in the lead. The goal is to shift patients from being an information receiver towards 
applying self-management and becoming empowered health care participants. Though 
recognized as important; theoretically based group education is still not routinely offered in 
the Netherlands. In the future, depending on the study results, e-Vita and PRISMA could be 
implemented in regular diabetes care. Trial registration: Current Controlled Trials NTR4693.

Introduction

Worldwide, the prevalence of diabetes mellitus 
is increasing dramatically. The number of people 
with diabetes has risen from 108 million in 1980 
to 422 million in 2014 [1]. The prevalence in 
the Netherlands is expected to rise from 830,000 
in 2011 to over 1,300,000 in 2025 [2]. Over 
90% of this population is estimated to have 

type 2 diabetes mellitus (T2DM) [3]. In the 
Netherlands, T2DM is mainly treated in primary 
care, where the general practitioners (GP) usually 
see patients once a year to manage their diabetes. 
In addition to these GP visits, every three to six 
months, the primary care Practice Nurse (PN) 
checks the patients’ body weight, blood pressure 
and (fasting) blood glucose levels. The PNs 
also inquire about their patients’ well-being, 
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hypo- or hyperglycemia, nutrition, exercise and 
medication, when indicated.  

Self-management plays a central role in diabetes 
management [4]. Influential self-management 
behaviors are using a healthy diet, being active, 
acting upon self-measured blood glucose levels 
when needed, taking medication according 
to prescription, and problem solving [5]. 
Unfortunately, not all patients are able to 
translate the GPs’ and PNs’ recommendations 
for effective self-management into appropriate 
action in daily life [6]. For many people with 
T2DM, self-management is challenging, since 
they do not possess adequate knowledge, skills 
or motivation to initiate and maintain behaviors 
that can help them control their condition [7]. 
Furthermore, although good communication 
between a PN and a patient can help to properly 
manage their condition [8,9], many patients have 
not yet evolved into active health care consumers 
when it comes to medical consultations [9].

In addition, the number of PNs will not keep up 
with the projected growth in patient numbers. 
Therefore, diabetes care will be in need of a 
decrease in the workload per patient for PNs, 
which eventually will result in a decrease in face-
to-face time per patient. The general growth 
of health care costs will further restrict the 
possibilities to spend adequate time per patient 
[10]. Consequently, this implies the necessity 
of alternative forms of support, treatment, and 
patient self-management [3]. Improving patient 
empowerment could not only lead to more/
increasingly empowered patients, but could 
also decrease the workload of PNs. Improved 
empowerment may be achieved by promoting 
patient knowledge regarding T2DM and thus 
giving patients more insights into their own 
situation. Patients may also obtain these insights 
using web based self-management programs 
[11]. In 2012, an online care platform (e-Vita) 
was developed in the Netherlands. This platform 
was designed to offer people with T2DM insight 
into their diabetes-related health data as well as 
to educate and inform them on their condition 
and their data [12]. Users of this platform had 
lower HbA1c levels compared to non-users 
[13]. Furthermore, users reported higher quality 
of life and improved medication adherence, 
and suffered less from diabetes-related distress. 
However, offering patients this platform 
alone did not yield the usage results that were 
expected; of 633 patients registered for platform 
use 57% never logged on, 29% logged on once 
and only 14% logged on for at least two sessions 

[13]. Even though this platform was designed 
to be suitable and available for all people with 
T2DM, the interested patients were primarily 
men, younger, more often higher educated and 
had shorter diabetes duration [14]. 

In the current study, called Diabetes 
Education and Self-management To Increase 
Empowerment (DESTINE), the primary 
objective is to test the effect of the Proactive 
Interdisciplinary Self-Management (PRISMA: 
a program that aims to specifically increase self-
management skills in people with T2DM) group 
education program on the use of the e-Vita care 
platform. The secondary objectives are to test the 
effect of the PRISMA group education program 
on participation in the consultation with the 
PN, adherence to oral diabetes medications and 
a selection of self-reported and clinical measures.

Patients and methods

 � Study design

The study will be a Randomized Controlled 
Trial (RCT), as shown in FIGURE 1. 

 � Recruitment

We will use a small-scaled implementation 
strategy. General practices in the region of 
Zwolle, a city in the east of the Netherlands, 
will be included. The PNs will all be trained by 
the author (EdP) in the month prior to the first 
study activity.

Next, the GPs will make a selection of 
their patients with T2DM and exclude the 
patients not matching the inclusion criteria. 
The selected patients will be recruited by the 
primary investigator (EdP). This process will 
be mediated by the GPs. These patients will 
receive information about the study, including 
an informed consent form. The patient is 
encouraged to ask his or her treating PN and/
or GP or the investigator any question about the 
study. After giving informed consent, patients 
will be included in the study.

 � Study population

People of 18 years and older, diagnosed with 
T2DM (ongoing and newly) and treated in one 
of the participating general practices with the GP 
defined as their main caregiver will be included. 

The following exclusion criteria will apply: 

(1) insufficient knowledge of the Dutch language 
to understand the requirements of the study and/
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or the questions posed in the questionnaires, (2) 
mental retardation, psychiatric treatment for 
schizophrenia, (3) mental disorder or bipolar 
disorder, (4) life expectancy less than one year 
due to malignancies, (5) and any other condition 
that according to the investigators may interfere 
with trial participation or evaluation of results, 
for example multiple sclerosis or dementia. 

 � Description of the intervention

The PRISMA group education program will 
be offered in addition to usual care. PRISMA 
aims to improve self-management skills in 
patients with T2DM [15,16], and is based on 
the Diabetes Education and Self-Management 
for Ongoing and Newly Diagnosed 
(DESMOND) program developed in the UK. 
The DESMOND programs’ curriculum has 
been described in detail elsewhere [16]. The 
philosophy of PRISMA is based on patient 

empowerment. This program is adapted by the 
VU University Medical Center in Amsterdam 
specifically for patients [17] and grounded in 
the following four psychological models: the 
self-regulation theory [18], the dual process 
theory [19], the self-determination theory [20], 
and the social learning theory [21]. In short, 
the PRISMA program consists of two meetings 
of 3.5 hours with a group size of maximum 
12 patients plus possible partners. Groups 
are guided by two diabetes professionals, for 
example a dietician and a PN. These trainers 
have followed a standardized training program 
to ensure the quality of information delivery. 
PRISMA aims to empower patients by using 
a non-didactic learning approach. Patients are 
stimulated to consider their own personal risk 
factors and to choose a specific goal of behavior 
change. 

Figure 1. Trial design.
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 � Usual care 

Visits at the GP or PN

In line with clinical guidelines at that time, 
patients of the participating general practices 
should have 2 to 4 visits a year with their GP or 
PN, one of which is an annual check-up. 

The e-Vita platform 

The current study elaborates on the study 
performed by Roelofsen et al. (2014). For the 
present study, an improved version of the e-Vita 
care platform will be developed. Technical and 
visual adjustments will be conducted to increase 
usability. e-Vita offers patients the following four 
functions: firstly, view and track their lab results 
of the last three visits at their GP or PN; secondly, 
formulating and monitoring their health related 
actions and goals; thirdly, conversing with their 
PN; and fourthly, taking part in educational 
modules about T2DM tailored to their actual 
knowledge.

Training for PNs

We will use the following strategies to involve 
the PNs of the participating practices in our 
study. First, the PNs will be trained in using 
e-Vita as well, in order to be able respond to 
their patients’ messages and questions about 
the platform and to follow their patients’ 
activity in educational modules. Second, the 
PNs will be stimulated to take part in one of 
the PRISMA courses along with their patients 
to become familiar with the non-didactic 
learning approach of PRISMA, which they can 
implement in their consultations afterwards. 
Last, the PNs will be invited to participate in 
trainings to improve their communication skills 
(motivational interviewing) in interactions with 
their patients. These trainings will not be linked 
to the randomization order of the patients and 
will be organized by EdP in cooperation with a 
care group. 

Outcomes

Baseline and outcome parameters will be 
measured at the start of the study (T0), and 
after 6 months (T1) and 12 months (T2), 
respectively. TABLE 1 shows a time schedule of 
the data-collection. The patient profile includes 
the following parameters: surname, family name, 
gender, birth date, home address, and level of 
education.

 � Primary outcome

The primary endpoint of this study is usage 
(number of log-ons and time spent per session) 
of the e-Vita platform. Log-data will be used to 
track individual use of the platform over time.

 � Secondary outcomes

Self-reported data (questionnaires)

The following parameters will be examined 
through questionnaires (APPENDIX 1): 
Well Being (WHO-5 scale) [22], Health 
Related Quality of Life (EQ-5D) [23], Self-
Reliance (PAM) [24], Quality of Received Care 
(HowRwe), eHealth Literacy (eHEALS) [25], 
Diabetes Self-management Behavior (SDSCA) 
[26], Self-Reported Adherence to Medication 
Prescriptions (MARS-5) [27], and Self-Efficacy 
in Patient-Physician Interactions (PEPPI-5) [28].

Participation in consultation with PN (videos) 

After providing PRISMA to the intervention 
group, the participants’ consultations 
(intervention and control group) about their 
condition with their PN will be recorded by an 
unmanned camera at T0, T1 and T2 in order 
to analyze verbal as well as non-verbal behavior. 

• Verbal behavior: the videotaped 
consultations will be reviewed using 
relevant communication categories 
from the Roter Interaction Analysis 
System (RIAS) to analyse the level of 
information exchange and the topics 
discussed (condition, treatment, lifestyle, 
psychological issues).

Table 1. Time schedule of data-collection.
T0 T1 T2

Months 0 6 12
- - - -

Primary outcome
Patient profile - X - -

Use of platform - - X X

Secondary 
outcomes

Self-reported data (questionnaires) - X X X
Participation in consultation with PN (videos) - X X X

Adherence to diabetes medication - X X X
Clinical measures - X X X
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• Non-verbal behavior: coding of eye gaze 
direction, which is a sign of participation, 
will be done by coding ‘patient–PN’ 
directed gaze, ‘PN–patient’ directed gaze 
and ‘PN–computer’ directed gaze. 

Adherence to diabetes medication 

Information with regards to the amount of 
prescribed diabetes medication and rates and 
times of prescriptions will be derived from 
the pharmacies connected to the participating 
GPs. We will extract the medication status 
and medication history out of the pharmacy’s 
information system. Next, we determine 
adherence using the Medication Possession 
Ratio, specifically suitable for oral diabetes 
medication [29]. 

Clinical measures

Clinical measures described in the national 
medical guidelines of diabetes parameters 
(APPENDIX 2) will be included in the study to 
objectify a person’s health status. These clinical 
measures are already being collected by the 
participants’ PN (and GP) during their routine 
check-ups, and will be sent anonymously to 
KCK for research purposes.

 � Participant flow 

In the intervention group, participants will start 
with receiving PRISMA on top of usual care 
including platform usage (FIGURE 1). The 
control group will continue to receive usual care 
including platform usage for the duration of 
6 months and will be offered PRISMA after 6 
months.

In both groups participants will get the option to 
voluntarily use the platform and its educational 
content in order to get more control over their 
health process. Therefore, participants will be 
registered on e-Vita and will be invited for training 
about this platform. They will be introduced to 
e-Vita and receive login data during the training. 
After this training participants are able to start 
using the platform immediately.

Consultations between the participants and their 
PN will be video-recorded and participants are 
asked to complete a questionnaire at three points 
during the study (0, 6 and 12 months). 

The clinical measures collected by the KCK will 
be combined with the results of the collected 
questionnaires to assemble a complete dataset on 
each included subject.

 � Randomization

From the start of the study, participants will be 
included based on the availability of PRISMA 
training capacity. The PRISMA groups will 
consist of 10 patients. Participants will be 
randomized in 10 blocks of each 20 participants 
at patient level in a general practice (FIGURE 1) 
using a randomization list. The inclusion period 
will last 12 months. There will be no blinding 
for the participant, investigator and PN after 
assignment to either intervention. 

 � Data

The reliability of the registered data in the IT-
system of the GP warrants their use for research 
purposes.

Using a research ID for every patient, all data 
will be collected and analyzed anonymously. 
Personal data gathered in this study will be stored 
encrypted in our database using the Rijndael 
cryptographic algorithm [30]. 

The video recordings will be processed and 
encrypted anonymously, are never used for 
public display (not for lectures or presentations) 
and will be stored securely at the Netherlands 
institute for health services research (NIVEL). 
The video recordings will be stored for a period 
of up to fifteen years.

 � Statistical analysis

All analyses will be conducted by using 
IBM SPSS Statistics version 22. Normally 
distributed data will be presented as 
means and standard deviation, abnormally 
distributed data as median and interquartile 
range. Dichotomous/categorical data will be 
presented as numbers and percentage of total. 
To evaluate differences in target variables (use 
of the online platform: number of log-ons and 
time spent per session) over time and between 
arms, a T-test or Mann-Whitney test will be 
used. In addition, we will use (generalized) 
linear mixed model, depending on the 
distribution of the target variables, where 
time will be used as within-subjects variable. 
Immediate start with the platform or one 
year later will be used as a between-subjects 
factor. Relevant variables will be added as a 
covariate in the analyses. To provide unbiased 
comparisons among the groups and to avoid 
the effects of dropouts, an intention to treat 
analysis will be conducted. Also, per-protocol 
analysis will be conducted to compare 
groups including only patients who attended 
PRISMA.
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 � Sample size calculation 

To show a difference on the primary outcome 
measure ‘usage of the e-Vita platform’ of 0.15 in 
the control group versus 0.35 in the intervention 
group with a two-sided risk alpha of 5% and a 
power of 80%, in both groups 81 individuals 
are needed using the unpooled Z-test. With an 
expected drop-out rate of 20%, we will include 
200 patients in our RCT, 100 patients in each 
group.

Discussion 

 � Strengths/limitations

Our study design attempts to eliminate the 
following aspects that could affect the results. 
First, participant’s experiences with health 
information seeking behavior on the Internet 
could vary before the start of the study. Therefore, 
we will measure eHealth literacy using 4 items 
of the eHEALS questionnaire [25]. Second, 
it could be necessary to make adjustments 
to the e-Vita platform during the study, for 
example when technical problems occur. These 
adjustments will be monitored accurately by 
EdP. Third, experiences with communication 
techniques and motivational interviewing could 
vary between the participating PNs. This will 
depend on whether or not the PN works as 
PRISMA trainer.

Because of the nature of the treatments, the 
study will not be blinded. To limit bias, the 
randomisation will be conducted under blinded 
conditions using a randomization list; also 
analyses will be performed blinded by labelling 
the groups with non-identifying terms.

 � Further implementation

Improving patient empowerment could not only 
lead to better empowered patients, but may also 
decrease the workload of diabetes HCPs. The 
e-Vita platform and the PRISMA program are 
additional to routine care and focus on aligning 
treatment goals from different HCPs while the 
individual patient remains in the lead. The goal 
is to shift patients from being an information 
receiver towards applying self-management 
and becoming empowered. The current 
study investigates whether our practice-based 
intervention (e-Vita plus PRISMA) will improve 
patient empowerment by involving patients in 

their own treatment, thus resulting in increased 
quality of life and a reduction of medical care 
utilization.

Offering patients e-Vita alone did not yield 
the usage results that were expected [13]. The 
participation rate and the continuity of e-Vita 
use by patients appeared to be low. Training 
patients and HCPs in the use of the online 
platform seems essential, as well as improving the 
usability of the platform. In the current study, 
we will focus on these aspects. 

Theoretically based group education, such as 
PRISMA, can influence health, psychological and 
lifestyle outcomes [30-32]. In the UK, everyone 
diagnosed with T2DM is offered theoretically 
based group education. Though recognized as 
important, such programs are still not offered 
routinely in the Netherlands. Nowadays, the 
most frequently offered program is PRISMA, 
which is mainly offered in primary care. In the 
future, depending on the study results, e-Vita 
and PRISMA could be implemented in regular 
diabetes care. 
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