
Introduction
Education is an essential compo-
nent of the care of patients with
type 2 diabetes, and understanding
the condition is a prerequisite for
adequate self-management.1,2 Patient
education is described as ‘the
process of providing the person
with diabetes with the knowledge
and skills needed to perform self-
care, manage crises, and make
lifestyle changes required to suc-
cessfully manage this disease’.1

The importance of education 
is acknowledged worldwide. 
Although national and inter-
national standards for diabetes edu-
cation have been set,3,4 the content 
of education is very variable.
Different healthcare providers
(HCPs) use different materials, dis-
tributed by different organisations
and companies. Materials are

mostly written leaflets that address
specific topics (eg hypoglycaemia).
However, to our knowledge, no pro-
gramme within The Netherlands
could be used by all HCPs and
patients. Nothing could provide
information and tools for self-man-
agement at individuals’ conven-
ience, adapted to their specific
needs. Therefore, we aimed to
develop a new education pro-
gramme for patients recently diag-
nosed with type 2 diabetes. The pro-
gramme is based on national guide-
lines, and was developed in close 

co-operation with all partners in 
diabetes care.

During intervention develop-
ment, careful planning and the use
of theory-based strategies increases
the probability of effectiveness, pro-
gramme adoption and implemen-
tation.5 Intervention mapping (IM)6

provides programme developers
with a framework for decision mak-
ing. Accordingly, we conducted a
needs assessment, formulated objec-
tives, selected theory-based methods
and practical strategies, developed
the programme, formulated 
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Abstract
Background: Education is an essential part of diabetes care. However, in The

Netherlands, no education programme was available for everyone at any time and

adaptive to users’ specific needs.

Aim: To describe the structured development and final content of a type 2 diabetes

web-based education programme.

Methods: A web-based education programme – the Diabetes Interactive Education

Programme (DIEP) – was developed using intervention mapping and involved 

collaboration between programme planners, Dutch diabetes organisations and

potential users (patients and healthcare providers). DIEP incorporates information,

multimedia and tools to support self-reflection, goal setting, problem solving and

active patient participation.

Results: www.diep.info consists of seven chapters with basic and additional 

information, a dictionary, self-management checklists and a workbook for goal 

setting and preparation for consultations. The information included is mostly spoken

text supported by headlines, images, video and patient experiences. Adoption, 

implementation and evaluation plans have been made. Outcomes of the process and

effect evaluation will be reported in the future. 

Conclusions: DIEP is a unique education programme, based on theory and planned

development, which is supported by diabetes organisations. By using multimedia

and incorporating different functionalities, DIEP attempts to meet the current practice

requirements. DIEP aims to meet the needs of multiple, specific patient groups in the

future, and has already been adapted for use in different countries (eg Belgium). 
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an adoption and implementation
plan, and generated an evaluation
plan. Furthermore, the developers
of IM explicitly emphasise the
importance of stakeholder partici-
pation during all planning 
phases.6 This approach enables
collaboratively developed user-
relevant programmes, and facili-
tates programme adoption and
implementation. 

Inspired by an education pro-
gramme developed at the
University of Warwick, and based
on IM, the Diabetes Interactive
Education Programme (DIEP) 
was developed in The Netherlands
to offer a nationwide, uniform,
education programme for the large
and rapidly growing group 
of patients with type 2 diabetes.
This article describes the struc-
tured development and content of
DIEP. 

The development process was
managed by the following: a 

planning group (three employees
of Maastricht University for devel-
opmental guidance and research,
three employees of the University
Hospital Maastricht for programme
content and research advice, and
one project manager for logistical
and financial support); a linkage
group (representatives of relevant
Dutch diabetes organisations who 
supported the planning group by
intensive communication through
meetings, e-mail and telephone
contact); and a pilot group 
of patients with type 2 diabetes. 
The tasks of these groups are
described below.

Needs assessment
A needs assessment (NA) was
undertaken to analyse the target
group and its problems, and to
understand ‘what is’ compared 
with ‘what is more desirable’.6

We achieved this by reviewing litera-
ture and conducting focus-group 

interviews (FGIs) among potential
programme users. 

Our literature review confirmed
that patients experience difficulties
with self-management.1,7 Further-
more, we identified the following
factors associated with improving
self-management: active patient
participation;2,8–10 informed de-
cision making;2 motivating patients
for behaviour change by setting
concrete, realistic goals;8,11 and
education.12,13 Although knowledge
alone is not enough to improve 
self-management, it is necessary 
to enable problem solving, patient 
participation and informed decision
making.1,8,11

Additionally, four FGIs were 
carried out to examine the target
population’s experiences and
needs:14–16 one involved HCPs
(n=8) and three involved patients
with type 2 diabetes (total n=25).
No ethical approval was obtained
for these interviews, but all partici-
pants provided written informed
consent. Participants’ responses
were recorded and fully tran-
scribed. The content analysis was
based upon Morgan’s qualitative
research methods.17 Data from
HCPs and patients were analysed
separately.

One of the most difficult tasks
reported by HCPs was to motivate
patients for behaviour change.
HCPs commented that optimal
treatment outcomes are often
impossible to achieve. Therefore,
treatment goals should be per-
sonalised and related to the 
possibilities for each individual.
Furthermore, HCPs argued that
many patients have insufficient
understanding of their disease 
in order to participate as equal
conversation partners, to share
responsibility and to formulate
goals. It was mentioned that
patients’ free choice is often the last
option, if counselling based upon
advice by HCPs does not work.
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Figure 1. Example of a workbook page for patients to complete

Diabetes background

Date:

�� What is diabetes?
�� Why me?
�� How do I know I have diabetes?

[more specific info]

�� How does insulin work?
�� Diabetes, a growing problem
�� Hereditary factors

Which of the following questions are still difficult for you, after reading
this chapter?

�� What caused your diabetes?
�� Which risk factors are relevant to you?
�� How did you follow up the advice given with regard 

to weight loss and/or increasing exercise?

Remaining questions or things you want to discuss:

Discussed with:
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Concerning education, a need for a
univocal education tool adapted to
the population became apparent.
HCPs felt that formulating achiev-
able goals with the patient would be
beneficial. 

Patient FGIs revealed that
patients felt little need for further
education: they reported sufficient
levels of information. However,
patients kept asking the moder-
ator and assistant questions, such
as ‘How do you get diabetes?’, or ‘Why
are carbohydrates so important?’.
Furthermore, patients said that
they received large quantities of
very general information, which
was not always directly applicable
to their personal situation. Often,
the reasons for making recom-
mendations remained unexplained,
and patients felt a need to look at
the information again at home.
Most patients said that they just 
listen to recommendations made
by the HCPs; none of the patients
reported that they had ever been
asked what they wanted. According
to patients, goal setting was under-
taken, but only in general terms,
eg ‘Lose some pounds’.

A comparison between the out-
comes of our literature review and
the FGIs identified possible gaps in
current practice, thereby revealing
the needs of HCPs and patients
with type 2 diabetes. When the out-
comes were presented, all members
of the linkage group subscribed to
the findings, supported by their
own experiences.

Objectives
Based on our NA, the following
goals for our education programme
were set: 
• To increase understanding of type

2 diabetes
• To support communication between

HCPs and patients, and stimulate
active patient participation

• To provide tools to support 
adequate self-management.

Methods and strategies
Based on the previous steps, 
the following strategies were con-
sidered:
• To increase understanding of type

2 diabetes and to improve self-
management, the website should
contain useful information

• To prevent an overload of infor-
mation, patients should not be

exposed directly to all content
• Multimedia should be used to

increase the probability of a 
better understanding of infor-
mation provided18

• To stimulate self-reflection and
understanding of type 2 diabetes
and self-management, questions
about the patient’s specific situ-
ation should be included
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Date of appointment: Goals
Current status

Weight: Weight reduction?
Length: Yes/No   If yes, how much a week?
Body mass index:
Waist circumference: How?

More physical activity/
eat less/both

Do you smoke? Do you want to quit smoking?
Yes/No Yes/No

If yes, what? If yes, how?

How much a day?

What physical activity do you perform? More physical activity?
a.Strenuous physical work Yes/No
b.Brisk walking
c.Cycling If yes, how?
d.Something else:

How much extra time per day or 
per week?

Does your daily physical activity last 
at least half an hour a day?
Yes/No

What do you eat on an average day? Eat less or differently?
Breakfast: Yes/No
Lunch: If yes, what do you want to change?
Dinner: Breakfast:
Snacks: Lunch:
How many? Dinner:
What? Snacks:

What do you drink on an average day? Drink less?
Soft drinks: Yes/No

If yes, what do you want to change?
Alcohol: Soft drinks:

Alcohol:

Discussed with:

Figure 2. Goal-setting sheet, for healthcare professionals to use during patient
consultations
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• To further support self-manage-
ment and problem solving, 
goal-setting forms and checklists
that give advice for specific situ-
ations should be incorporated
into the website

• To support active patient partici-
pation and communication
between HCPs and patients, tools
that enable patients to prepare for
consultations should be included
so that patients can participate
actively in agenda setting.

A website was chosen as the
delivery method because it is easy
to update when new diabetes care
guidelines are produced, and it is
available for every HCP and patient
at every moment. Furthermore, the
number of people using the inter-
net to seek health-related infor-
mation is growing.19 Of internet
users in Europe, 71% are searching
for health information.20 In The
Netherlands, the penetration of the
internet exceeds 90%.21

Results
Programme development
DIEP gives an overview of type 2 
diabetes in seven chapters covering:

background information about the
disease; hyperglycaemia, diabetes
and lifestyle; disease management;
hypoglycaemia; blood glucose 
monitoring and living with diabetes.
Each chapter provides basic infor-
mation (a simple description of 
a topic, eg where insulin is pro-
duced) and additional information
(more detailed and with the use of
medical terms, eg the relationship
between insulin and blood glucose).
Each chapter closes with questions
for the patient, such as ‘What is 
your strategy to prevent hypogly-
caemia?’.

The information is mostly 
presented in spoken language, sup-
ported by headlines, images, video
(eg a demonstration of insulin injec-
tion) and patient experiences. The
navigation options and page design
are adapted to the target population.
Each chapter has a workbook to
record  information that has already
been discussed with a patient
(Figure 1), and a goal-setting sheet
that enables plans for improved self-
management to be discussed by the
HCP and patient (Figure 2). In addi-
tion, the patient can prepare for

HCP consultations, by writing down
questions or remarks. Furthermore,
the programme contains a diction-
ary of relevant concepts and links to 
relevant paragraphs. Additionally,
three patient information leaflets
about foot care, travelling and 
sickness can be printed out and
used as checklists. 

The planning group developed
the final programme, working in
association with a multimedia 
company that specialises in edu-
cation. However, every suggestion
for content, functionality and 
characteristics was discussed with
the linkage group until an agree-
ment was achieved. After develop-
ing three chapters, a test version
was shown to the pilot group to
gain feedback from potential users.
This collaborative effort led to a
web-based education programme –
www.diep.info (Figure 3) – which is
endorsed by all members of the
linkage group.

Adoption and implementation plan
Among patients, DIEP is promoted
by advertisements on diabetes web-
sites and in diabetes magazines, and
by leaflets available from general
practices. However, HCPs are the
main channel for promotion. We
hypothesised that implementation
will succeed if HCPs use DIEP as
their education tool during consul-
tations, and if they recommend 
that patients use DIEP at home.
Therefore, a prerequisite for the
use of DIEP by patients is to embed
it into standard care.

Among HCPs, DIEP is promoted
through publications in specialist
journals, presentations and demon-
strations at congresses, and during
personal visits by representatives of
the diabetes care industry. In addi-
tion, to stimulate optimal use of
DIEP, training for HCPs has been
developed (DIEP@work).  

The linkage group was highly
important for realising this plan. 
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Figure 3. Example page from www.diep.info
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By involving representatives of 
relevant Dutch diabetes organisa-
tions, we created support and
thereby gained opportunities to
promote DIEP. 

Evaluation plan
We developed an online question-
naire to study to what extent 
DIEP is effective in improving
knowledge about type 2 diabetes in 
a randomised controlled trial 
with pre-test/post-test design. The
intervention consists of two weeks’
access to DIEP for the experimen-
tal group; the control group is 
only permitted access after the
post-test.

A process evaluation is carried
out using an online questionnaire
that assesses the quality of DIEP
(including satisfaction with content
and user-friendliness), the func-
tionality and the use of the website
as a supportive educational tool.
Additionally, semi-structured one-
to-one interviews are held to obtain
more detailed user information,
addressing quality aspects of 
online education materials and 
the opportunities and aims of 
DIEP. Furthermore, we observe
DIEP users while working with the
programme.

The evaluation outcomes are
beyond the scope of this article but
will be reported in the future. 

Discussion
DIEP is a unique education pro-
gramme, created using theoretical
models and planned development
strategies, and supported by dia-
betes organisations in The
Netherlands. While other web-
based education programmes
merely offer text (eg www.diabetes.
org or www.diabetes.dvn.nl), DIEP
uses multimedia and different func-
tionalities, thereby attempting to
meet the needs of current practice.
This programme is available for
anyone at any time. In 2006, DIEP

received the Dutch quality award
for diabetes care. Further imple-
mentation of DIEP and future
research is needed to examine
whether our objectives have been
achieved. 

A shortcoming of our develop-
mental process may be that we
adapted the steps of IM to suit what
was feasible within our time and
budget. However, we followed the
main IM steps and, during the
whole developmental process, col-
laboration between programme
planners, implementers and users
was ensured. 

To guarantee ongoing pro-
gramme development and
improvement we have established
the DIEP foundation. Currently,
DIEP is targeted at patients who
have recently been diagnosed with
type 2 diabetes. Future develop-
ments may extend the programme
to different target groups or adapt
the content to users’ character-
istics (eg age or knowledge).
Furthermore, DIEP can be
adopted by other countries. In
fact, Belgium has already adapted
the programme. Such develop-
ments enable DIEP to become an
international programme that is
usable by different HCPs and dif-
ferent patient groups. 
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Federation of European Nurses in Diabetes (FEND) Chair in Clinical Diabetes
Nursing at King’s College London, in partnership with King’s College Hospital 

An outstanding opportunity 
for an outstanding Diabetes Nurse

We are seeking expressions of interest from suitably qualified nurses for the position of Professor of Clinical
Diabetes Nursing. This appointment, funded by FEND and King’s College Hospital London for an initial 
5-year period, gives the opportunity to make a significant contribution to the development of diabetes 
nursing across Europe.

The overall ambition of the Chair in diabetes nursing at KCL is to generate and disseminate high quality state-
of-the-art clinical knowledge and practice to improve and extend the contribution of nursing to diabetes care
across Europe. This ambition will be realised through the development of internationally recognised 
programmes of research and education that reflect the clinical needs and priorities of people with diabetes
within Europe. The Chair will work with and expand existing networks of diabetes nurses and educators across
Europe to ensure wide participation in the programmes of work and help develop common themes of clinical
knowledge. The Chair will seek to enhance and galvanise diabetes nursing science across Europe to provide a
lasting legacy.

If you are interested in discussing this post informally, or for a copy of the job description, please
contact: Professor Christine Norton, Associate Dean (Research), Florence Nightingale School of
Nursing & Midwifery, King’s College London

(+) 44 207 848 3828
Christine.s.norton@kcl.ac.uk

Closing date for initial expressions of interest 30 September 2009 
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