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ABSTRACT
Introduction  Type 2 diabetes mellitus (T2DM) is a 
major burden on public health worldwide. To reduce 
adverse events and complications, effective T2DM self-
management is required. Self-management and glycaemic 
control are generally poorer in lower educated people 
compared with higher educated people. This study aims to 
assess the (cost-)effectiveness and to conduct a process 
evaluation of a diabetes self-management programme, 
‘Powerful Together With Diabetes’ (PTWD), which is 
specifically developed for patients from lower educational 
groups.
Methods and analysis  The PTWD programme is focused 
on attaining basic knowledge and skills for effective 
diabetes self-management. In a previous study (the 
Diabetes in Social Context (DISC) study), lower-educated 
participants enjoyed the PTWD programme as well as 
improved their T2DM-related behaviours. The design of 
the study is an effectiveness-implementation hybrid type 
2 trial. We will conduct mixed methods effectiveness, 
process and economic evaluations. To investigate the 
(cost-)effectiveness, a two-arm quasi-experimental 
trial will be conducted with a parallel mixed method 
process evaluation. The primary outcome of the study is 
change in haemoglobin A1c levels from baseline to 12 
months. Secondary outcomes include use of primary and 
secondary care, medication use, blood biomarkers, T2DM 
self-management health behaviours, anthropometrics, and 
quality of life. Data will be collected with questionnaires, 
physical activity trackers and registration data from 
general practitioner registries. To see if the results are 
maintained, we will also measure the outcomes 24 months 
after baseline. Study participants are patients from lower 
educational groups living with T2DM between 35 and 70 
years old. Participants will be recruited through general 
practices, and the intervention will be held in community 
centres. Our aim is to include 114 participants in the 
intervention group and 570 participants in the control 
group.
Ethics and dissemination  This study has been approved 
by the Medical Ethics Committee of the Academic Medical 

Center in Amsterdam (#2021_222). Participants will sign 
an informed consent form prior to enrolment. Manuscripts 
with the results of the effectiveness, economic and 
process evaluations will be published in peer-reviewed 
journals.
Trial registration number  ISRCTN12982302 ISRCTN 
registry (registered on 29 March 2022).

INTRODUCTION
Type 2 diabetes mellitus (T2DM) is a chronic 
disease associated with several health compli-
cations and contributes to an increasing 
disease burden in all European countries, 
including the Netherlands.1 To reduce the 
chances of adverse events and complications 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ In research on interventions to promote diabetes 
self-management, patients from lower educated 
groups are an understudied population; this study 
will contribute to the evidence base for interventions 
specifically designed for this population.

	⇒ The study design is a hybrid type 2 trial, which 
will include effectiveness, economic and process 
evaluations.

	⇒ This is a pragmatic real-world trial rather than a 
randomised controlled trial, which allows it to better 
study the integration of the intervention programme 
into regular care while including a more represen-
tative sample.

	⇒ Another strength of this study is that we will also 
examine historical data from up to 8 years before 
baseline to get a better sense of the development of 
type 2 diabetes mellitus over time and the influence 
of the intervention programme.

	⇒ A possible limitation is the lack of randomisation; 
however, this will allow us to observe a more realis-
tic, real-world implementation.
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related to diabetes and consequently maintain quality 
of life and keep healthcare costs manageable, effective 
diabetes self-management is required.2 Effective diabetes 
self-management consists of a healthy diet, physical 
activity, monitoring of blood sugar levels, adherence to 
prescribed medication, good problem-solving skills, and 
healthy coping with stress.3 According to a meta-analysis, 
patients with T2DM adhering to at least one healthy 
behaviour (eg, a favourable diet or physical activity) had a 
57% lower mortality as compared with patients adhering 
to none.4 A meta-analysis, covering studies that investi-
gate the effects of interventions promoting diabetes self-
management, showed improvement of glycaemic control 
inT2DM patients.5 Furthermore, a systematic review 
showed that interventions for T2DM patients, focusing 
on a healthy diet and physical activity, have a significant 
effect on blood glucose and improving quality of life of 
these patients.6

Research has shown that educational level is an enabler 
of effective diabetes self-management; patients with a 
higher educational level have better self-management 
skills.7 On the contrary, patients with lower educational 
levels show less glycaemic control (haemoglobin A1c 
(HbA1c) <7%).8 Patients with lower educational levels 
also have a higher risk of complications and lower health-
related quality of life. In order to improve patients’ self-
management, guidelines recommend that every patient 
should receive self-management education in a format 
which is appropriate for the patient’s cultural, socio-
economic and literacy characteristics.9 These guidelines 
show a need for more targeted and tailored diabetes 
care, in which patient characteristics are used to adjust 
their self-management education.10 However, current 
programmes, promoting diabetes self- management, 
are often tailored to the needs of patients with a higher 
educational level. In fact, diabetes management educa-
tion in these programmes is highly standardised and does 
not account for the heterogeneity of diabetes patients.8

Another point of interest is that healthcare profes-
sionals struggle to provide effective care and support for 
patients with lower educational levels with regard to their 
diabetes self-management.11 These struggles consist of 
difficulties when they provide care to patients with low 
motivation and involvement. Healthcare professionals 
stated they have given up the support of these patients 
after many years without achieving any success.8 11

In view of patients’ lower control rates and the strug-
gles of healthcare professionals,12 13 it is important to 
develop tailored programmes that fit the specific needs 
of patients with lower educational levels. In order to 
meet these needs, the tailored Powerful Together With 
Diabetes (PTWD) programme was developed. This 
programme employs adapted learning strategies and 
strategies to mobilise social support, based on the impor-
tance of social networks and social network interventions 
for glycaemic control.14 In a previous study (the DISC 
study), lower-educated participants enjoyed the PTWD 
programme, improved their T2DM-related behaviours 

and significantly increased their physical activity.15 16 
The qualitative evaluation showed that patients in the 
intervention group showed more advanced diabetes self-
management behaviours, including better medication 
adherence.15 16

However, although the previous study showed posi-
tive outcomes of the programme, the effectiveness on 
glycaemic control could not be studied due to the absence 
of registration data. Furthermore, the previous study 
showed that the programme required some improvement 
and additions on certain components. In the current 
study, the (cost-)effectiveness on HbA1c of the improved 
programme compared with usual care will be studied in 
a quasi-experimental trial. Furthermore, a process eval-
uation will be conducted to study the implementation 
process, mechanisms of impact and contextual factors 
influencing implementation of PTWD.

Aims and objectives
This hybrid type 2 study has two aims: (1) to assess 
the (cost-)effectiveness of the strengthened PTWD 
programme compared with two control groups and (2) 
to specify the conditions under which the programme 
works and evaluate the implementation process. The 
primary outcome of the effectiveness study is HbA1c; the 
secondary outcomes are use of primary and secondary 
care, medication use, blood biomarkers, T2DM self-
management health behaviours, anthropometrics and 
quality of life. Costs of the PTWD participants during the 
12-month follow-up will be described from the societal 
perspective. The full economic evaluation comparing 
PTWD with usual care will be performed from the health-
care perspective. The process evaluation will evaluate the 
implementation process (ie, recruitment, reach, fidelity, 
feasibility, dosage), mechanisms of impact (ie, suit-
ability, satisfaction, perceived effectiveness), and contex-
tual factors hindering or facilitating implementation of 
PTWD.

METHODS AND ANALYSIS
Study design
The design of our study is an effectiveness-implementation 
hybrid type 2 trial, to equally focus on the (cost-) effec-
tiveness and the process of implementing the interven-
tion.17 To investigate the intervention effectiveness on 
HbA1c, we will conduct a two-arm quasi-experimental 
effect study comparing the intervention group with two 
control groups. Additionally, an observational pretest 
post-test study will be conducted in the intervention arm 
only to evaluate changes in secondary outcomes: anthro-
pometrics, health behaviours, psychological outcomes, 
T2DM self-management behaviours and other health 
behaviours. Figure 1 summarises the study design in a flow 
chart based on the Consolidated Standards of Reporting 
Trials template. Online supplemental file 3 provides the 
completed Standard Protocol Items: Recommendations 
for Interventional Trials checklist.
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The process evaluation will evaluate the implementa-
tion process (ie, recruitment, reach, fidelity, feasibility, 
dosage), mechanisms of impact (ie, suitability, satisfaction, 
perceived effectiveness) and contextual factors hindering 
or facilitating implementation of PTWD in the interven-
tion arm only, according to theUK Medical Research 
Council (MRC) guidance for process evaluations18

Study participants
The study population will include lower educated patients 
between 35 and 70 years old who are being treated for 
T2DM and diagnosed at least 1 year before inclusion. The 
educational level of patients is not registered in general 
practitioner records. Whether patients belong to the 
target group will be assessed by the general practitioner 
(GP) based on the following inclusion criteria: a lack of 
adequate diabetes self-management, suboptimal results 
with standard diabetes care, a need for extra or different 
support in their diabetes self-management, a low overall 
health literacy or mild intellectual disabilities. Patients 
will be excluded when the general practitioner has objec-
tions against participation of the patient, patients with a 
serious psychiatric condition that prevents participation 
in the intervention, patients who cannot independently 
come to the location where the intervention is offered 
and patients who plan to go abroad for a long time during 
the programme.

Recruitment process
For the intervention group, T2DM patients will be 
selected from general practices in lower socioeconomic 
neighbourhoods in Amsterdam, the Netherlands. Partici-
pants will be invited by their GP to participate in the trial 
and the PTWD programme. The general practitioner or 

practice nurse will select patients from their own practice 
based on the inclusion criteria described above.

Eligible patients will be invited by their general prac-
titioner to a ‘welcome meeting’ about PTWD. To do so, 
they will receive a letter from their GP practice, and then 
they will be invited by telephone by the researcher. At the 
welcome meetings, patients will receive detailed infor-
mation on the programme; they will get introduced to 
the group leaders and other potential participants, and 
study procedures. The meeting will also include a PTWD 
taster session guided by the group leaders, which will 
be a small interactive component of the intervention to 
get a good sense of the content of the programme. This 
meeting is aimed to lower potential barriers to participa-
tion and to increase trust.19 After the welcome meeting, 
patients will have 1 week to consider their participation. 
The researcher will call all patients who were invited after 
the welcome meeting. During this call, they will be asked 
to participate in the PTWD programme and give their 
informed consent for the study procedures. Participants 
will sign a written informed consent, see online supple-
mental file 1.

We will use two different control groups. The first 
control group will consist of patients who are selected for 
the intervention group in the same general practices as 
the intervention group, but did not participate. For the 
second control group, we will make use of general prac-
tice registries in similar neighbourhoods as those from 
which we selected the general practices for the interven-
tion group. The patients for this second control group 
will again be selected by their general practice using the 
same criteria as were used for the intervention group. 
During the study period, they will not participate in the 
programme.

Sample size calculation
Our aim is to demonstrate a clinically relevant 5% decrease 
in the HbA1c level (primary study outcome) from base-
line (T0) to the 12 months (T2) follow-up assessment 
in the intervention group compared with the second 
control group. At T0, we expect the average HbA1c level 
in our study population to be 7.5% (=58 mmol/L). With 
α=0.05 and a power of 80%, we will need 114 respon-
dents in the intervention group with valid HbA1c data 
and 570 patients in the second control group at T2. For 
every included participant in the intervention and both 
control groups, the primary outcome (HbA1c level) 
will be taken from registration data from their general 
practice, including for participants who drop out of the 
programme. Therefore, we anticipate minimal patient 
drop out and hence have not taken this into account for 
the sample size calculation.

Powerful Together with Diabetes (PTWD) intervention
The intervention consists of an improved version of the 
previously developed Powerful Together with Diabetes 
(PTWD) programme.16 20 The current PTWD programme 
consists of two phases with 27 weekly meetings in total. A 

Figure 1  Flow chart of the study.
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trained group leader will deliver the programme to groups 
of up to 10 participants. The PTWD programme is aimed 
at enhancing diabetes self-management by improving 
behaviours related to diabetes self-management. These 
behaviours consist of monitoring blood glucose levels, 
taking medications, a healthy diet, sufficient phys-
ical activity, managing stress and healthy sleep habits. 
Another aim is to increase social support to perform these 
behaviours and to deal better with unhelpful influences 
of significant others.16 Furthermore, the intervention 
strategies in PTWD are tailored to patients from lower 
educated groups with low health literacy.16

Methods of change (theoretical framework) and practical 
applications of Powerful Together With Diabetes (PTWD)
PTWD is developed using the I-Change model combined 
with the social network model of Berkman et al.20–22 The 
core elements of the PTWD programme consist of a group-
based approach, inductive learning, self-affirmation and 
practical education.16

The PTWD programme is aimed at increasing 
autonomy among participants. It adopts the learning 
method ‘learning from within’, also known as inductive 
learning, which starts with participants’ experiential 
knowledge.23 This learning method promotes involve-
ment and continued participation. In addition, PTWD 
strives for more connection and social support between 

participants. Therefore, a core element of PTWD is the 
group-based approach. Group education promotes the 
embedding of participants in a closer social network 
and the exchange of experiences and mutual support.24 
Furthermore, autonomy and connectedness are further 
strengthened through the use of positive education.25 
This learning method also offers participants the self-
affirmation they need to further develop their compe-
tencies. The three learning methods provide a context 
that optimally facilitates the improvement of T2DM self-
management for patients from lower educated groups.

To achieve behavioural change, the active, practical 
and interactive working methods in the programme 
(ie, practical applications) contain a diversity of theo-
retical and empirically substantiated methods for 
change.26 27 The working methods often contain game 
elements and are aimed at a variety of determinants of 
T2DM self-management (I-Change Model21). In this way, 
participants first increase their motivation and skills for 
self-management. Second, they gradually convert that 
motivation into healthier self-management behaviour. 
The content-related themes that are discussed include 
medication, nutrition, exercise, stress, and sleep.

Figure  2 shows a logic model with the programme 
theory, the components and the goals.

Figure 2  Logic model of the updated Powerful Together with Diabetes programme (21). BMI, body mass index; HbA1c, 
haemoglobin A1c.
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Phase 1
Phase 1 consists of 15 weekly meetings of 2 hours. The 
focus of this phase is on increasing motivation by 
improving determinants such as positive outcome expec-
tations, moral norms, knowledge, skills, self-efficacy, stim-
ulating social support, and recognising and dealing with 
psychosocial mechanisms that hinder optimal diabetes 
self-management.19 Furthermore, this phase focuses on 
learning healthier self-management behaviours by prac-
ticing these behaviours in the meetings and small home-
work assignments to try out at home.

The meetings will be held in local community centres 
and will be led by a group leader. Each meeting will focus 
on one topic related to diabetes self-management, and 
the order and content of the meetings are fixed.

In this phase, methods such as awareness and indi-
vidualisation (eg, through collecting questions and in a 
do-it-yourself (DIY) task) will contribute to participants’ 
self-insight and autonomy. Convincing communication, 
arguments and discussion (eg, in a knowledge game and 
a video with discussion) aim to increase participants’ 
knowledge. Positive attitudes are expected from methods 
such as further elaboration, selecting views, and weighing 
pros and cons (eg, in a statements game). A more positive 
moral standard can emerge when participants re-evaluate 
themselves and discuss their standards (eg, in response 
to a letter of the week or a role play). By planning and 
directly experiencing coping responses (eg, in a role 
play), participants will expand their behavioural reper-
toire and strengthen their self-confidence and skills. 
The same applies to gaining direct experience with, and 
monitoring and evaluating healthier self-management 
behaviour (eg, in a homework assignment).20

Each meeting will have a fixed structure, and the 
emphasis is on increasing motivation for healthy 
behaviour and experimenting with these healthy 
behaviours. The general structure of each meeting will 
consist of welcoming participants, a reflection on the 
previous meeting, collecting questions, a positive news 
round, energisers, homework, a conclusion and a group 
exercise. See online supplemental tables 1 and 2 for an 
overview of phase 1 with the themes, subthemes, and the 
corresponding educational approaches and a selection of 
the content of this phase.

Phase 2
Phase 2 consists of 12 weekly meetings of 2 hours. This 
phase will start with the participants’ social networks, and 
then the theme of medication will be revisited. After-
wards, the group leader and/or participants will choose 
from 20 prestructured sessions. In the sessions on nutri-
tion, exercise, stress and sleep, participants will be guided 
through a cycle of behaviour change as described below. 
Other sessions cover topics such as diabetes and holidays, 
Ramadan and smoking. In addition to the theme, the 
group leader can also selects one of the 15 methods aimed 
at creating opportunities for or dealing with barriers to 
healthy self-management behaviours.

In this phase, aimed at converting motivation into 
behaviour, participants will explore their social networks 
(eg, in a DIY task) and will mobilise social support for their 
behaviour change. The work cycle that follows focuses on 
active learning, a method that increases intrinsic motiva-
tion and promotes learning through goal-oriented and 
practical experiences. The fact that participants will set 
goals and formulate implementation intentions them-
selves (step 1) will contribute to the relevance, specificity 
and feasibility of their ‘healthy intentions’. Methods such 
as public commitment and behavioural contracts (eg, by 
recording an intention or choosing a symbol) will increase 
the involvement of participants in their behavioural goal. 
Through instructions, gaining direct experience and 
monitoring behaviour (step 2), participants will increase 
their self-confidence and skills. Repeated behaviour also 
contributes to habit formation.28 When participants share 
their experiences (step 3), they re-evaluate themselves 
and their environment. This facilitates positive reinforce-
ment and favourable attribution of failure and success. 
This contributes to self-affirmation and to the commit-
ment and motivation needed to maintain the initiated 
behaviour change. In addition, participants will choose, 
practice and plan different coping responses (step 4). 
These result in implementation intentions (‘if-then’ 
plans), with which they will increase their options for 
healthy behaviour and reduce barriers to this.29 Online 
supplemental tables 3 and 4 present an overview of phase 
two with themes, subthemes, and corresponding educa-
tional approaches and a selection of the content of phase 
2.

Follow-up support
As part of the cycle of behaviour change, the participants 
and the group leader can also get acquainted with local 
neighbourhood initiatives, such as a local walking group. 
For each of the self-management themes in PTWD, the 
group leader is provided with a number of suggestions 
for this purpose. The aim is that participants will make 
more use of these services as additional support for their 
diabetes self-management or for assistance with issues in 
other life areas. This will also serve as a bridge to future 
support for participants once PTWD is concluded.

Adjustments from original Powerful Together With Diabetes 
(PTWD) programme
Based on the previous evaluation, we made the following 
improvements to the PTWD programme.20

General adjustments
1.	 Ethnically homogeneous groups and ethnically 

matched group leaders:
In the original PTWD programme, many materials 
have been adapted for use by/with participants from 
different ethnic backgrounds. Additionally, part of 
the groups were ethnically homogeneous and in these 
groups, the group leader always shared the same 
ethnic background as the participants. However, the 
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quality of the implementation varied among the differ-
ent groups, and the added value of ethnic homogene-
ous groups and ethnic matching of the group leader 
was unclear. Considering the complication of these 
aspects for the broader implementation of PTWD, we 
decided we will recruit group leaders based on their 
qualities and skills instead of their ethnicity.

2.	 The original PTWD programme was developed based 
on a needs assessment with patients with different 
cultural backgrounds, including Turkish, Moroccan 
and Surinamese. For example, we have developed the 
meetings about nutrition based on different products 
that are used in these different groups, so they recog-
nise it and can apply the advices. Another example is 
that sociocultural values and barriers to diabetes self-
management were incorporated into the programme 
(eg, in the letter of the week and statement games). 
This original programme therefore contained flexible 
cultural adjustments for participants of Turkish, Mo-
roccan and Surinamese origin. The strengthened ver-
sion will also contain additional cultural adjustments 
for participants of Ghanaian origin.

3.	 Group leaders will be specifically trained in conduct-
ing the programme according to the core elements: 
positive education, learning from within (inductive 
learning) and learning with each other (group educa-
tion). During the training of the group leaders, these 
elements will be put into practice, and educational ap-
proaches used in the programme will be practiced by 
group leaders. This will enable group leaders to use 
their own experience to master the specific working 
method in order to adequately guide participants.

Adjustments in phase 1
1.	 Extension of the programme with new themes: the pro-

cess evaluation from the initial DISC study showed that 
the themes stress, sleep and alcohol would be valuable 
additions to the programme.30 Therefore, they will be 
included in the group sessions of the strengthened ver-
sion of the programme.30 Before modifying the pro-
gramme, a brief needs assessment about these themes 
will be performed by conducting interviews with rep-
resentatives of the target group. The results of the in-
terviews will further underline the relevance of these 
themes for the target group and the importance to in-
corporate these themes into the existing programme.

2.	 Meetings for and with significant others and gener-
ating social support: the original programme compo-
nents involving significant others will also be adapted 
in the strengthened version. The previous process eval-
uation showed that participation of significant others 
in the meetings was low and participants were hesitant 
to invite their significant others because of several 
reasons, including that the participants did not want 
to burden them, or did not want them to interfere 
in their self-management, or the participants expe-
rienced shame.30 Due to these reasons, the meetings 
with significant others and the original home visits will 

be replaced by incorporating ways to receive support 
from significant others in the group meetings and to 
strengthen the social network and social support with-
out inviting any significant others. This will be partly 
achieved in the new meeting in phase 2 where the so-
cial network of participants is drawn up. In addition, 
the role of the group leader in this will be further 
strengthened in their training. They will be trained to 
have more attention for facilitating group processes 
and their own role as supporter and role model for the 
participants. The group leader will also have one-on-
one contact with participants during breaks, walking 
and at the start and ending of meetings.

Adjustments in phase 2
1.	 The meetings will be extended from 9 to 12 meetings, 

because of the more optional meetings for phase 2 
and the extension of the length of the programme to 
achieve continuing behavioural change.

2.	 Realisation of behavioural change: the evaluation 
showed that in the previous version of this phase, par-
ticipants implemented relatively few changes in self-
management behaviour and had difficulties with ac-
tion plans.16

In the adapted version of this phase, there will be 
a stronger emphasis on actual behaviour change. 
Participants will go through a cycle of behaviour 
change for all self-management behaviours. This in-
volves setting goals, creating implementation inten-
tions and providing coping strategies that address 
various types of factors that may hinder the translation 
of intention into behaviour.

3.	 Weekly meetings: the process evaluation of the ini-
tial DISC study30 also showed that the drop-out rate 
increased in the original second phase of the pro-
gramme. This phase started biweekly and ended with 
meetings once a month. In this updated version, we 
decided to make the meetings weekly to keep partic-
ipants more involved and motivated. A better recol-
lection of the planned behavioural change is another 
reason for weekly meetings

4.	 Community support: the follow-up community sup-
port in this phase will also be improved, by optimising 
the options for support offered by primary care and 
community services. These are existing programmes 
or initiatives offered by primary care or within the 
neighbourhoods of patients, for example, inviting a 
practical assistant for well-being in a meeting. A quali-
tative study showed that people living in disadvantaged 
neighbourhoods in the Netherlands attribute their 
health problems to the social circumstances they live 
in.31 Our target group generally struggles with social 
circumstances and multiple other problems, which are 
often connected to poor diabetes self-management. 
The aim of the community follow-up support is to 
improve participants’ stress management and less-
en the high levels of daily stress which are caused by 
structural conditions. These changes will contribute to 
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the programme goals, by improving and maintaining 
diabetes self-management behaviours and thereby im-
proving HbA1c levels (see phase 2 in the logic model, 
figure 2).

Group leaders
The group leaders will be recruited through an advertise-
ment and selected based on their experience with group-
based interventions and the target group. They should 
have a paramedical/psychological higher vocational 
education diploma or an obtained comparable working 
and thinking level. The group leaders can have different 
backgrounds, including lifestyle coaches, dieticians, phys-
iotherapists, and other medical professionals or teachers.

Training group leaders
Before the start, the group leaders will receive an 8-hour 
training for phase 1 and an 8-hour training for phase 2. 
The training sessions will be focused on the implementa-
tion of the intervention and guidance of the participants. 
Furthermore, during the training sessions, the group 
leaders will practice parts of the PTWD programme. 
During the programme, group leaders will attend 
bimonthly intervision meetings.

In the training of phase 1, attention will be paid to 
effective communication, positive feedback and dealing 
with resistance, as well as to the professional development 
of the group leaders. For phase 2, group leaders will learn 
reasoned and habitual behaviour and master the process 
of behavioural change.26 With their own behavioural 
examples, they will go through a cycle of behavioural 
change.32 In doing so, they will be introduced to, among 
other things, implementation intentions (goal setting), 
(re)attributions (growth mindset) and different coping 
responses (dealing with controllable and non-controllable 
factors).26 27

Data collection and follow-up
For the intervention and control groups, we will receive 
data from the participating general practitioner regis-
tries, for baseline (T0), at 12 months follow-up (T2) and 
24 months follow-up (T3). We will also receive historical 
data up to 8 years before baseline from the registries. For 
the intervention group, we will collect additional data 
at all three time points and collect additional data at 6 
months (T1). Details on the measurements are provided 
below. Table 1 shows an overview of the measurements.

Effectiveness evaluation
Primary outcome
The primary outcome is change in HbA1c levels from 
baseline to 12 months follow-up compared with the 
control groups. The data on HbA1c, for both the interven-
tion and control groups, will be retrieved from routinely 
collected data from patient registries in the participating 
GP practices. These data will be retrieved from a data-
base owned by the academic network of general practice 
medicine of the Amsterdam University Medical Center in 
the Netherlands. For a secondary trend analysis of HbA1c 

over time, we will retrieve HbA1c data up to 8 years before 
baseline and at each time point of the study (T0, T2, T3) 
for both groups.

Secondary outcomes
Blood outcomes (intervention group and control group) (T0, T2, T3)
Data on fasting glucose and lipids (low-density lipo-
protein, high-density lipoprotein, triglycerides) will be 
retrieved from routinely collected data from patient regis-
tries in the participating GP practices.

Medication and healthcare use (intervention group and control 
group) (T0, T2, T3)
Data on prescribed T2DM medication and the use of 
primary and specialist care will be retrieved from routinely 
collected data from patient registries in GP practices.

Measurements for intervention group only
Physical measurements and anthropometrics (T0, T1, T2, T3)
Blood pressure (systolic and diastolic blood pressure) 
will be measured twice with an Omron M-6 Comfort 
monitor after 5 min of rest. A mean blood pressure will 
be calculated from the two measurements. Body height 
will be measured (accurate to 0.1 cm) with a stadiometer 
(SECA 217). Body weight will be measured (accurate to 
0.1 kg) without shoes using a calibrated electronic scale 
(Seca 877). Both measurements will be performed twice, 
and if there is a difference of more than 0.5 kilograms or 
centimetres, a third measurement is performed. For the 
analyses, we will calculate the average of the two closest 
measurements. BMI will be calculated as weight in kilo-
grams divided by the square of body height in metres 
(kg/m2). Waist and hip circumference will be measured 
twice (accurate to 0.1 cm) using a standard measuring 
tape. The waist circumference will be measured in the 
middle of the lowest ribcage and the iliac crest. The hip 
circumference will be measured at the greater trochanter. 
Waist and hip circumference will be used to calculate 
the waist-to-hip ratio. All of these measurements will be 
conducted by trained research assistants using standard 
operating procedures and protocols.

Physical activity (T0, T1, T2, T3)
Physical activity will be objectively measured with the 
activPAL (model activPAL micro; PAL Technologies Ltd., 
Glasgow, UK). ActivPAL is an activity monitor that weighs 
9g and will be taped to the front of the right thigh for 
at least seven consecutive days. The activPAL has shown 
to have good measurement properties for adults to assess 
sedentary time, standing time and stepping time as well 
as steps per day.33

Questionnaire: self-management behaviours, health behaviours 
and quality of life (T0, T1, T2, T3)
For the data collection on self-management behaviour, 
health-related behaviours, health and quality of life, 
participants will be asked to complete a questionnaire at 
each time point. These questionnaires are composed of 
brief measurement instruments and as much as possible 
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have been validated in study populations that are compa-
rable with our target populations and have shown to 
be reliable in these populations. Furthermore, due to 
the experience with the too extensive questionnaires in 
the previous study, these questionnaires are kept more 

limited and less complicated.16 Data will be collected 
face-to-face with trained research assistants at the same 
location as the programme. Below we provide details on 
the different outcomes, and table 1 shows an overview of 
the questionnaires that will be used.

Table 1  Overview of measures and instruments used in the effectiveness and economic evaluations

Outcomes Source/method T0 (baseline) T1 (6 months) T2 (12 months) T3 (24 months)

Blood biomarker and care usage (intervention and control groups)

HbA1c (primary outcome) GP database X X X

Fasting glucose GP database X X X

Lipids (LDL, HDL, triglycerides) GP database X X X

Use of medication (GP database (intervention and 
control group))

GP database X X X

Use of primary and specialist care GP database and 
questionnaires

X X X

Anthropometrics (intervention group only)

Body height Stadiometer X X X X

Body weight Scale X X X X

Waist and hip circumference Measuring tape X X X X

Resting blood pressure (systolic, diastolic) Blood pressure 
monitor

X X X X

Health behaviours (intervention group only)

Food intake with respect to T2DM (DHD-FFQ) Questionnaire X X X X

Sleep pattern and sleep hygiene (PSQI and ISI) Questionnaire X X X X

Smoking (CBS, MTSS) Questionnaire X X X X

Physical activity (activPAL) Activity tracker X X X X

Psychological (intervention group only)

Quality of life (WHO-5) Questionnaire X X X X

Depression (4DSQ) Questionnaire X X X X

Loneliness and social isolation (Loneliness scale 
of DeJong-Gierveld)

Questionnaire X X X X

Coping skills (DPSI) Questionnaire X X X X

Disease-specific (intervention group only)

Diabetes distress (PAID-5) Questionnaire X X X X

Medication adherence (MMAS) Questionnaire X X X X

Self-reported sociodeomgraphics (intervention group only)

Age Questionnaire X

Gender Questionnaire X

Ethnicity Questionnaire X

Marital status Questionnaire X

Household composition Questionnaire X

Education Questionnaire X

Employment status Questionnaire X

Health literacy (SBSQ) Questionnaire X

Co-interventions Questionnaire X X X

Cost-effectiveness
Healthcare costs (intervention and control group)

GP database X X X

Societal costs (modified iPCQ, iMCQ, iVICQ) Questionnaire X X X

CBS, the Dutch Central Statistical Office; DHD-FFQ, Dutch Healthy Diet Index-Food Frequency Questionnaire; DPSI, Diabetes Problem-Solving Inventory; 4DSQ, 
Four-Dimensional Symptom Questionnaire; GP, general practitioner; HDL, high-density lipoprotein; iMCQ, iMTA Medical Consumption Questionnaire; iPCQ, iMTA 
Productivity Cost Questionnaire; ISI, Insomnia Severity Index; iVICQ, iMTA Valuation of Informal Care Questionnaire; LDL, low-density lipoprotein; MMAS, Morisky 
Medication Adherence Scale; MTSS, Motivation To Stop Smoking; PAID-5, 5-item Problem Areas in Diabetes scale; PSQI, Pittsburgh Sleep Quality Index; SBSQ, 
Set of Brief Screening Questions; WHO-5, World Health Organization-Five Well-Being Index.
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Sociodemographic measures (T0)
Demographic characteristics will be assessed at baseline, 
including age, gender, ethnicity, marital status, house-
hold composition, education and employment status.

Health behaviours (T0, T1, T2, T3)
Self-reported dietary behaviour will be measured with 19 
items selected from the Dutch Healthy Diet Index-Food 
Frequency Questionnaire, related to the dietary guide-
line for diabetes patients.34 The frequency of intake of 
the following foods and drinks will be measured: cereals, 
bread, toppings, fats, dairy, legumes, fruit and vegetables, 
pasta, rice, meat, chicken, fish, nuts, drinks and alcohol.

Sleep patterns and sleep hygiene will be measured with 
11 items of a combination of two instruments: the Pitts-
burgh Sleep Quality Index and the Insomnia Severity 
Index. This combination of questions has been validated 
in low literate patients.35

Smoking behaviour will be assessed by asking the 
amount of current consumption, and motivation to stop 
smoking will be assessed with the validated Motivation To 
Stop Smoking (MTSS) scale.36

Medication adherence will be assessed with the Morisky 
Medication Adherence Scale of eight items.37

Self-reported health and psychological measures (T0, T1, T2, T3)
Self-reported health will be assessed with the validated 
one-item general health measure.38 Quality of life will 
be assessed using the World Health Organization-Five 
Well-Being Index.39 Depression will be assessed with the 
six-item depression scale from the Four-Dimensional 
Symptom Questionnaire.40 Diabetes distress will be 
assessed with the 5-item Problem Areas in Diabetes scale.41 
Coping skills will be assessed with 14 items of the Diabetes 
Problem-Solving Inventory.42 Loneliness will be assessed 
with a shortened scale for overall, emotional and social 
loneliness of six items.43 Health literacy will be assessed 
with the 3-item Set of Brief Screening Questions.44

Economic evaluation
We will conduct an evaluation of the cost-effectiveness of 
the PTWD programme in comparison to usual care. Costs 
of the PTWD participants during 24-month follow-up 
will be described from the societal perspective, and a full 
economic evaluation comparing PTWD with usual care 
will be performed from the healthcare perspective.

In the intervention group, we will collect data on costs 
concerning the intervention, other healthcare, medica-
tion, absenteeism, presenteeism, unpaid productivity and 
informal care. Intervention costs will be micro-costed 
and will include costs for hosting (eg, locations for the 
PTWD programme), organising (eg, intervention mate-
rials) and providing (eg, hiring group leaders) the PTWD 
programme. Other resource use data will be measured 
every 6 months using questionnaires based on the iMTA 
Productivity Cost, Medical Consumption and Valuation of 
Informal Care questionnaires,45–47 supplemented by data 
retrieved from patient registries from the GP database. In 

the control group, only other healthcare and medication 
costs will be measured using data from the GP database. 
All resource use will be valued in accordance with the 
Dutch Manual for Costing Studies.48

Process evaluation
Design
The design of the process evaluation is based on the 
UK MRC guidance for process evaluation of complex 
interventions,18 the Consolidated Framework For 
Implementation Research,49 Linnan and Steckler,50 
and Baranowski and Stables.51 The process evaluation 
will evaluate the implementation process (ie, recruit-
ment, reach, fidelity, feasibility, dosage), mechanisms of 
impact (ie, suitability, satisfaction, perceived effective-
ness) and contextual factors hindering or facilitating 
implementation of PTWD. Data will be collected from 
participants, group leaders and referring GPs. The 
research team will keep field notes of relevant informa-
tion of the study process. Table 2 presents an overview 
of the research objectives and methods that will be used 
in the process evaluation.

Context
To investigate the context, facilitators and barriers for 
adoption, implementation and continuation of PTWD 
will be evaluated.

Implementation process
Recruitment will be evaluated by looking at what proce-
dures were followed for recruiting participants and group 
leaders and reasons for not participating.

Reach will be evaluated by looking at the characteris-
tics of individuals, group leaders and participating GP 
practices.

To evaluate the intervention delivery, the extent to 
which PTWD has been implemented and delivered as 
intended (fidelity) will be measured. Also, to what extent 
components of PTWD are delivered (dose delivered), 
participation and involvement among participants (dose 
received), and the retention rate will be measured.

Also, all costs related to the implementation of PTWD 
will be measured.

Mechanisms of impact
To investigate the mechanisms of impact, we will look 
at the views, experiences and useful elements of PTWD, 
including suitability, feasibility according to group leaders 
and participants. Also, the perceived effectiveness of 
PTWD on the diabetes self-management of participants. 
We will look at the extent to which the core elements and 
newly added components (eg, stress and sleep) of PTWD 
are appropriate for the target group (suitability) and how 
satisfied the participants are with PTWD (satisfaction). 
This is also extensively researched in the previous process 
evaluation, and in this study, we will build on the informa-
tion obtained from that study.30
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Quantitative data collection
Participant questionnaires
Twelve months after baseline (T2), we will ask partici-
pants about their experiences with the programme, their 
group leader and sustainment of behavioural changes. 
These questions are added to the T2 questionnaire of the 
intervention group.

Attendance sheets and log of meetings delivered
During the programme, group leaders will keep a log with 
attendance sheets and the extent to which components 

of the meetings are delivered. The attendance sheets 
are used to calculate the participation and retention of 
participants.

Qualitative data collection
Interviews and focus groups with participants
We will conduct these after the programme with a purpo-
sive sample of participants. The sample will include 
participants who completed the whole programme and 
participants who dropped out, to incorporate all views. 

Table 2  Overview of the process evaluation and measurements

Research objectives

Quantitative methods Qualitative methods

Q P
Baseline

Q P
6M

Q P
12M

Log GL
During 
implementation

FG GL After 
intervention

FG P
After 
intervention

I GP
After 
intervention

Field notes 
researcher

Context

Facilitators and barriers for adoption, 
implementation and continuation

X X X

Implementation

Recruitment

Sources and procedures for 
recruitment of group leaders

X X

Sources and procedures for 
recruitment of participants and 
reasons for (non-)participation

X X X

Reach

Characteristics of participating GP 
practices for recruiting participants

X X

Characteristics of group leaders (eg, 
background, demographics and 
experience)

X

Characteristics of participants 
recruited (eg, demographics and 
health profile)

X

Intervention delivery

Dose delivered
The extent to which components of 
PTWD are delivered

X X X

Dose received
Participation in PTWD and the level 
of involvement among participants 
and reasons for stopping with PTWD

X X X X

Fidelity
The extent to which PTWD has been 
delivered as intended

X X X

Costs
All costs related to the 
implementation of PTWD

X X

Mechanisms of impact

Group leaders

Views, experiences and useful 
elements of PTWD including 
suitability, feasibility

X X

Perceived effectiveness of PTWD X

Participants

Views, experiences and useful 
elements of PTWD including 
satisfaction, suitability and feasibility

X X

Perceived effectiveness of PTWD X X

FG, focus group; GL, group leaders; GP, general practitioner; I, interview; P, participants; PTWD, Powerful Together With Diabetes; Q, questionnaire.
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The interviews and focus groups will be carried out with 
topic lists based on the research objectives in table 2.

Focus groups with group leaders
We will reflect on their experiences with leading the 
programme, facilitators and barriers in implementing 
the programme and the feasibility and suitability of the 
programme. See the topic list for group leaders in online 
supplemental file 2.

Interviews with referring general practitioners (GPs)
We will reflect on facilitators and barriers for adoption, 
implementation and continuation, their characteristics, 
the recruitment of participants and costs related to the 
implementation of PTWD.

Logs group leaders
During the programme, group leaders will keep a log in 
which they are asked for each programme component, if 
it was delivered and what went well and what went less well. 
In addition, they will be asked to report how the meetings 
were in terms of atmosphere, interactions between partic-
ipants and how they deal with issues during the meetings.

Field notes researcher
The researcher will keep field notes of all relevant 
processes and conversations with general practitioners 
and other relevant stakeholders. Also, we will make field 
notes on observations of a sample of meetings, which will 
focus on how participants interact with each other, how 
they interact with the group leaders, how they respond to 
components of the programme and other elements that 
may influence programme effects.

Participant retention
Once a patient is enrolled, the study site will make every 
reasonable effort to follow the participant the entire 
study period.

Data forms and data entry
All data forms will be entered electronically in Castor 
Electronic Data Capture at the coordinating centre. Orig-
inal study forms will be kept on file at the coordinating 
centre. A data management plan is filled in and kept in 
a trial master file at the coordinating centre. Also data 
management experts of the Research Data Management 
section of the coordinating centre are consulted for 
setting up the data management plan (see online supple-
mental file 4).

Oversight and monitoring
Amsterdam UMC is the study coordinating centre. The 
trial supervision and day-to-day trial management will 
be conducted by the principal investigator of the coor-
dinating centre. The Clinical Monitoring Center of the 
Amsterdam UMC will conduct auditing and monitoring 
of the trial. The clinical research associates of this centre 
are independent from the study, the study team and the 
sponsor.

Data analysis plan
Effectiveness evaluation
To describe the changes in the primary outcome (HbA1c 
level) and secondary outcomes, within and between the 
intervention and control groups, we will use multiple 
linear and logistic regression analyses. The primary anal-
ysis will focus on the HbA1c level change from baseline 
to 12 months compared with the intervention and the 
two control groups. Secondary analyses on HbA1c will 
focus on the comparison with the control groups as well 
as the follow-up measurements at 12 and 24 months and 
time trends over the duration of the study and including 
historical data, to determine whether changes in trend 
have occurred. Secondary analyses for all other outcomes 
will focus on changes within the intervention group from 
baseline to 6, 12 and 24 months follow-up. The group 
of the participant in the intervention will be used as a 
level in the model. Analysis will be performed using SPSS 
(V.28). Effect estimates will be presented with 95% CIs.

Economic evaluation
First, the costs of the PTWD participants during 24-month 
follow-up will be described from the societal perspective. 
Second, cost-effectiveness analyses will be performed for 
the primary outcome HbA1c as well as health-related 
quality of life from the healthcare perspective. Missing 
data will be handled using multivariate imputation by 
chained equations.52 Incremental cost-effectiveness 
ratios will be calculated by dividing the differences in 
costs by those in effects. Uncertainty surrounding the 
cost-effectiveness outcomes will be graphically illustrated 
using cost-effectiveness planes and cost-effectiveness 
acceptability curves. Sensitivity analyses will be performed 
to assess the robustness of the results.53

Process evaluation
For the quantitative process data, descriptive statistics 
(mean, SD, proportions) will be used to report partici-
pants’ and group leaders’ characteristics, questions from 
the process questionnaires and data from the attendance 
sheets and group leaders logs.

The qualitative process data will be analysed using a 
thematic analysis. The interviews and focus groups will 
be audiotaped and transcribed verbatim. All qualitative 
research material, including transcripts and field notes, 
will be imported in MAXQDA. The analysis will follow a 
direct content analysis approach, whereby the transcripts 
are deductively analysed using a prespecified codebook. 
This codebook will be created using the prespecified 
research objectives. Parts of the transcripts which cannot 
be categorised within the initial coding scheme will be 
inductively given a new open code. The open codes will 
eventually be sorted and grouped together into different 
themes and categories with a thematic analysis.54 This 
material will be coded in two cycles. For the first cycle, 
structural coding will be used, following the research 
objectives. In the second coding cycle, axial coding will 
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be used, in which similarly coded data will be grouped 
into conceptual categories.

Patient and public involvement
Patients of the target group will be involved in a needs 
assessment prior to intervention development. Research 
participants will receive a summary of study results at the 
end of the study.

ETHICS AND DISSEMINATION
Ethics approval for this study is obtained in the Neth-
erlands at the Medical Ethics Committee of the 
Academic Medical Center (AMC) in Amsterdam. This 
study is registered in the ISRCTN registry with trial ID 
ISRCTN12982302 on 29 March 2022. Participants will 
sign an informed consent prior to enrolment.

Manuscripts with the results of the (cost)effectiveness 
study and the process evaluation will be published in 
peer-reviewed journals. After completion of the trial, data 
requests can be submitted to the researchers at the Depart-
ment of Public and Occupational Health, Amsterdam 
UMC, Vrije Universiteit Amsterdam, Amsterdam Public 
Health Research Institute, Amsterdam, the Netherlands.

Study status
The recruitment of the study began in February 2022, 
and the expected completion of the study is in December 
2025.

DISCUSSION
This paper presents the study protocol of the effective-
ness, economic and process evaluations of the PTWD 
intervention programme for T2DM patients from lower 
educated groups. These patients are not sufficiently 
included in research and interventions to promote 
diabetes self-management.55 This study aims to include 
these patients and offer them a tailored diabetes manage-
ment programme, which will help them to improve their 
diabetes self-management.

The effectiveness of the PTWD programme will be 
evaluated in a two-arm quasi-experimental study with two 
control groups. To limit the potential study burden for 
patients in the intervention group, part of the data for the 
intervention group and all of the data of the two control 
groups will be retrieved from GP registries. This also 
gives the opportunity to increase the power of the study 
without increasing the number of intervention patients, 
and it increases the feasibility of the study as the recruit-
ment of T2DM patients from lower educated groups is 
limited to those needed in the intervention arm of the 
study. Another advantage of this study is that we will also 
retrieve historical data 8 years before baseline, in which 
the development of the blood biomarker outcomes and 
the effect of the intervention can be investigated.

A possible limitation of this study is that participants 
will not be randomised. Research has shown that there 

is a greater risk of bias in non-randomised studies of 
interventions.56 However, because this is a pragmatic real-
world trial, randomisation could negatively interfere with 
the recruitment process. In addition, there will be two 
control groups to study the effectiveness, matched on the 
general practitioner level. Furthermore, randomisation 
can have a negative influence on inclusion, because it 
adds uncertainty and potential disappointment for partic-
ipants, which might be a reason not to participate or drop 
out. Lastly, the programme was evaluated in a previous 
study, which has already yielded many results.

Another limitation is that although the PTWD 
programme is developed for patients with T2DM from 
lower educated groups, we are not able to select patients 
on this indicator based on available data in GP practices. 
Instead, we will use proxy indicators as described in the 
inclusion criteria. Furthermore, we will measure educa-
tional level during the baseline measurement, and we will 
adjust for this in the analyses.

Another relevant point is that this study will focus 
on evaluating the whole process which builds on the 
previous study but also the conditions for the future and 
structural implementation of the PTWD programme. If 
the programme proves to be effective, it is necessary to 
further investigate the conditions for structural imple-
mentation of PTWD outside of the research setting. This 
will be investigated in a separate study.
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