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Abstract 

Background Mental health issues are common among patients with chronic physical conditions, affecting approxi-
mately one in five patients. Poor mental health is associated with worse disease outcomes and increased mortality. 
Problem-solving therapy (PST) may be a suitable treatment for targeting poor mental health in these patients. This 
study protocol describes a randomised controlled trial of the Healthy Mind intervention, a general practice-based 
intervention offering PST to patients with type 2 diabetes and/or ischaemic heart disease and poor mental well-being.

Methods A stepped-wedge cluster-randomised controlled trial with 1-year follow-up will be conducted in Danish 
general practice. At the annual chronic care consultation, patients with type 2 diabetes and/or chronic ischaemic 
heart disease will be screened for poor mental well-being. Patients in the control group will be offered usual care 
while patients in the intervention group will be offered treatment with PST provided by general practitioners (GPs) 
or general practice staff, such as nurses, who will undergo a 2-day PST course before transitioning from the control 
to the intervention group. The primary outcome is change in depressive symptoms after 6 and 12 months. Secondary 
outcomes include change in mental well-being, anxiety, and diabetes distress (patients with type 2 diabetes) after 6 
and 12 months as well as change in total cholesterol levels, low-density lipoprotein (LDL) levels, and blood glucose 
levels (patients with diabetes) after 12 months. Process outcomes include measures of implementation and mecha-
nisms of impact. We aim to include a total of 188 patients, corresponding to approximately 14 average-sized general 
practices.

Discussion The Healthy Mind trial investigates the impact of PST treatment for patients with chronic disease 
and poor mental well-being in general practice. This will be the first randomised controlled trial determining 
the effect of PST treatment for patients with chronic diseases in general practice. The results of this study will provide 
relevant insights to aid GPs, and general practice staff manage patients with poor mental well-being.

Trial registration ClinicalTrials.gov NCT05611112. Registered on October 28, 2022.
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Introduction
Background and rationale {6a}
Type 2 diabetes (T2D) and chronic ischaemic heart dis-
ease (CHD) are two of the most prevalent chronic dis-
eases affecting approximately 8% of the global population 
[1, 2]. Poor mental health is common in these patient 
groups; psychological comorbidities such as depression 
and anxiety affect approximately one in five patients [3–
5]. In addition to this psychological burden, poor mental 
health is also associated with reduced self-care activities 
and medication adherence [6, 7], leading to worse dis-
ease outcomes and increased mortality [4, 6, 8–10]. A 
comprehensive approach addressing both physical and 
mental aspects is recommended in routine disease man-
agement of T2D and CHD, which is mainly undertaken 
in primary care settings like general practice [11, 12]. 
General practice, with a patient-centred approach and an 
established provider-patient relationship, is an optimal 
environment for early detection and treatment of mental 
health issues. Additionally, implementing interventions 
in primary care settings may increase accessibility for 
vulnerable patients with, e.g., low socioeconomic status 
and low health literacy. Consequently, interventions aim-
ing to improve mental health in patients with T2D and 
CHD could ideally take place in primary care settings.

An example of such an intervention is problem-solving 
therapy (PST), which is an evidence-based and effec-
tive treatment for mental health issues like depression 
and anxiety [13, 14]. Following a relatively short train-
ing period, healthcare professionals in primary care 
can deliver PST [15]. Moreover, due to the tangible 
and comprehensible nature of PST, it is an easily acces-
sible treatment especially for vulnerable patients. To 
our knowledge, PST has not previously been integrated 
and evaluated in chronic care management in general 
practice.

Building on the PST approach, we developed the 
Healthy Mind intervention offering PST to patients 
with T2D and/or CHD and concurrent poor mental 
well-being in general practice. In a small-scale feasibil-
ity study, the Healthy Mind intervention was found to 
be well-suited for the general practice setting and was 
positively received by both patients and healthcare pro-
viders [16]. This paper describes a stepped-wedge clus-
ter-randomised controlled trial of the Healthy Mind 
intervention.

Keywords Diabetes mellitus, Type 2, Heart diseases, Chronic disease, Mental health, Psychosocial intervention, 
Problem-solving therapy, Randomised controlled trial (publication type), General practice, Primary healthcare, General 
practitioners, Nurses
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Objectives {7}
The overall aim of the trial is to evaluate the impact of 
the Healthy Mind intervention using the PST approach 
in general practice in patients with T2D and/or CHD and 
poor mental well-being.

The study aims to:

1) Evaluate the effect of PST on mental health outcomes 
defined as depressive symptoms, symptoms of anxi-
ety and diabetes distress (for patients with T2D) and 
general mental well-being

2) Evaluate the effect of PST on somatic disease out-
comes, defined as cholesterol levels and blood glu-
cose levels (for patients with diabetes)

3) Evaluate the process outcomes, including measures 
of implementation and mechanisms of impact

Trial design {8}
The study is conducted from November 1, 2022, to January 
16, 2024, with follow-up after 6 and 12 months. The design 
is a stepped-wedge cluster-randomised controlled trial with 
1-year follow-up (Fig. 1). General practices are randomised 
into two clusters. Initially, all participating general practices 
act as the control group. After 4 months, healthcare profes-
sionals in cluster 1 undergo a 2-day PST course, following 
which they transition to the intervention group and begin 
offering the intervention to eligible patients. Healthcare pro-
viders from cluster 2 attend the PST course after 8 months 
and will subsequently be part of the intervention group.

Methods: participants, interventions, 
and outcomes
Study setting {9}
The study setting is Danish general practice. The Danish 
healthcare system is primarily tax-financed, and residents 
have free and equal access to general practice services. 

General practitioners (GPs) are self-employed, working on 
contracts for the public funder and offer services in their 
practices within the frames of a national agreement with 
Danish regional authorities that details which services are 
offered in general practice and how these are reimbursed. 
Nurses and other healthcare professionals (e.g. midwives, 
healthcare assistants) are frequently employed and trained 
to conduct independent consultations, including chronic 
care consultations in general practice [17]. In this paper, 
these healthcare professionals are referred to as “general 
practice staff”, while the term “healthcare professional” 
refers to both GPs and general practice staff. Currently, 
reimbursement is provided for up to seven 30-min talk 
therapy sessions per patient over a 12-month period. How-
ever, only sessions provided by GPs are remunerated [18].

Patients with T2D and CHD are typically offered annual 
chronic care consultations provided by either the GP or 
trained general practice staff. National and international 
guidelines on disease management encourage healthcare 
professionals to pay attention to psychological symptoms, 
but they do not offer specific recommendations on how to 
identify and manage mental health issues [11, 12]. Typically, 
annual chronic care consultations focus on specific diseases 
and lifestyles and less on mental health. When mental health 
issues are recognised, patients may be offered talk therapy, 
medication, or referrals to psychologists or psychiatrists.

A list of participating general practices can be provided 
upon request by the corresponding author.

Eligibility criteria {10}
The following are the inclusion criteria:

1. Above 18 years of age
2. Diagnosed with T2D and/or CHD
3. Attend annual chronic care consultations
4. Poor mental well-being, defined as a WHO-5 Well-

Being Index score < 50 points [19]

Fig. 1 The stepped-wedge cluster-randomised trial design
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The following are the exclusion criteria:

1. Severe mental illness (active psychosis, suicidal men-
tal state, or dementia)

2. Unable to understand, read, and write Danish

All general practices in the Central Denmark Region 
are eligible (n = 349). Participating healthcare profession-
als are GPs and general practice staff with experience in 
conducting independent consultations.

Who will take informed consent? {26a}
The healthcare professional delivering the annual chronic 
care consultation will deliver both oral and written infor-
mation about the study and obtain informed consent 
from eligible participants.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
No additional consent provisions are necessary and there 
are no ancillary studies.

Interventions
Explanation for the choice of comparators {6b}
This study aims to test the effectiveness of the Healthy 
Mind intervention, which is provided in addition to the 
existing annual chronic care consultation. Therefore, 
usual care is the most appropriate comparator and acts as 
the control group.

Intervention description {11a}

Method used for intervention development The inter-
vention was developed using the UK Medical Research 
Council framework for developing complex interventions 
[20]. The intervention development process consisted of 
two phases: the initial development phase and the fea-
sibility testing phase. Three approaches for intervention 
development were applied: the evidence-and-theory-
based approach, the target population-centred approach, 
and the implementation approach [21]. During the initial 
phase, intervention development was informed by lit-
erature reviews, insights from a small-scale study testing 
PST in the general practice setting, and by attending to 
the existing frames in general practice [22]. In the feasi-
bility testing phase, perspectives from healthcare pro-
viders and patients further informed the intervention 
development [16]. Our programme theory was refined 
throughout the development phase, and the intervention 
was adjusted accordingly.

Problem‑solving therapy (PST) PST is a well-estab-
lished psychological treatment aiming at improving the 

patient’s problem-solving and coping skills [23, 24]. The 
assumption is that a person’s problem-solving and cop-
ing skills influence whether negative life events result in 
psychological symptoms, such and depression and anxi-
ety [23, 25]. The core element of PST is training of prob-
lem-solving and coping skills by following five sequential 
steps: (1) listing problems and choosing one to address, 
(2) defining the problem in question, (3) generating solu-
tions, (4) analysing pros and cons for each solution and 
choosing one, and (5) planning and undertaking the 
implementation of the solution. The PST provider facili-
tates and guides the process, while the patient takes an 
active role in deciding which topics to address, generat-
ing solutions, and planning and undertaking the imple-
mentation of the chosen solution. This behavioural 
activation is considered the pivotal component of the 
treatment. Patients learn to cope with their problems in 
a rational and systematic manner, gaining empowerment 
through experiential learning, realising their ability to 
manage encountered challenges [26].

The healthy mind intervention All patients with T2D 
and/or CHD attending annual chronic care consultations 
in general practice are screened for poor mental well-
being using the WHO-5 Well-Being Index (WHO-5) 
[19], described in detail in “Plans for assessment and col-
lection of outcomes {18a}” section and in Table 1. In the 
intervention protocol, patients with a WHO-5 score < 50 
points are offered PST provided by either the trained GP 
or practice staff. A booklet guiding patients through the 
five sequential steps of PST, facilitated by the healthcare 
professional, is provided. The booklet is designed by the 
research team based on the insights from the feasibility 
study [16]. Patients are offered up to seven 30-min PST 
sessions. In the control protocol, patients receive the 
usual care.

PST training course Before transitioning to the inter-
vention protocol, healthcare professionals attend a 
2-day PST course. The course is designed on the basis 
of knowledge from a previous small-scale study and fur-
ther refined by insights from our feasibility study [16, 22]. 
Healthcare professionals are encouraged to prepare for 
the course by watching a 30-min video that demonstrates 
how PST can be delivered.

The training course comprises both a theoretical com-
ponent and a component focusing on implementation. 
Two psychologists with expertise in PST facilitate the 
theoretical component, which includes lectures on PST 
in combination with hands-on exercises, including role 
play, to familiarise participants with PST and ensure that 
they develop sufficient skills to deliver the intervention 
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after the course. Two members of the research team facil-
itate the implementation component where participants 
will formulate specific implementation strategies tailored 
to their particular general practices to ensure that the 
intervention is properly integrated into each participat-
ing general practice.

Criteria for discontinuing or modifying allocated 
interventions {11b}
Patients may discontinue participation at any time. 
The exclusion criteria ensure that patients with severe 
psychopathology (psychosis, suicidal mental state, or 
dementia) are not invited to participate in the study. If 
a patient develops severe psychopathological symptoms 
during the study, the intervention is terminated imme-
diately, and relevant standard treatment is initiated. If a 
patient withdraws from the study, data collected until the 
withdrawal will be part of the study.

Strategies to improve adherence to interventions {11c}
During the PST course, healthcare providers are trained 
to deliver the intervention with high fidelity. The booklet 

used during PST sessions is designed to support adher-
ence to the methodology of PST and facilitate patient 
involvement.

Relevant concomitant care permitted or prohibited 
during the trial {11d}
All usual care is allowed in both the control and the 
intervention group, including medical treatment of 
mental illness and referral to mental health specialists, 
e.g., a psychologist or psychiatrist.

Provisions for post‑trial care {30}
Patients retain their usual continuous free and equal 
access to general practice prior to, during, and after the 
intervention.

Outcomes {12}
A programme theory was created to identify antici-
pated mental, somatic, and process outcomes of the 
Healthy Mind intervention.

Table 1 Participant timeline

a Only patients with WHO-5 point score < 50 proceed in the study
b Only patients with T2D

Time point Baseline During or immediately after the 
intervention

6 months 12 months

Enrolment
 Eligibility screening X

 Informed consent X

 WHO-5 screena X

Intervention
 Problem-solving therapy (1–7 sessions) X

Assessments
 Primary outcome

  PHQ-9 X X X

 Secondary outcomes

  WHO-5 X X X

  GAD-7 X X X

  PAID-5b X X X

  HbA1cb X X

  Total cholesterol X X

  LDL X X

Process outcomes

 Implementation

  Fidelity X

  Dose X

  Reach X

 Mechanisms of impact

  Mediators X

  Unintended consequences X
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Primary outcome
The primary outcome is the mean change in depres-
sive symptoms measured with the nine-item Patient 
Health Questionnaire (PHQ-9) from baseline to 6 and 
12 months [27]. The PHQ-9 questionnaire is validated 
and frequently used in similar studies, facilitating 
comparison with previous studies. The PHQ-9 score 
was chosen as the primary outcome to maintain inde-
pendence from the WHO-5 score, the measure used at 
patient inclusion. This decision was made to ensure the 
internal validity of the study.

Secondary outcomes

Mental health outcomes Secondary outcomes include 
the mean change in general mental well-being measured 
with the WHO-5 questionnaire [19], the mean change in 
symptoms of anxiety measured by the seven-item Gen-
eral Anxiety Disorder questionnaire (GAD-7) [28], and, 
for patients with diabetes, the mean change in diabetes 
distress measured by the five-item Problem Areas In 
Diabetes Questionnaire (PAID-5) [29]. Outcome assess-
ments will be made at baseline and after 6 and 12 months.

Somatic outcomes Somatic outcomes include the mean 
change in total cholesterol levels (mmol/L), low-density 
lipoprotein (LDL) levels (mmol/L), and, for patients 
with diabetes, HbA1c (mmol/mol) from baseline to 
12 months.

Process outcomes Process outcomes include measures 
of implementation: fidelity, dose, reach, and mechanisms 
of impact: mediators and unintended consequences.

Participant timeline {13}
The participant timeline is outlined in Table 1.

Sample size {14}
The sample size was calculated according to the following 
assumptions: We expect 20% of patients with T2D and/
or CHD who attend annual chronic care consultations to 
decline participation or be excluded from the study. We 
expect 15% of participating patients to report reduced 
mental well-being (WHO-5 score < 50 points), and 20% 
of patients participating in the study are expected to be 
lost to follow-up after 12 months. The intraclass correla-
tion coefficient (ICC) is conservatively estimated at 0.05, 
reflecting a realistic expectation that a mental outcome 
is likely to show a larger dependence on the individual 
general practice than somatic outcomes, where an ICC 
of 0.01 is often applied. To achieve a significance level of 

5% and a power of 90%, the study is required to include a 
total of 188 patients.

In Denmark, the size of a general practice depends on 
its number of practice capacities. Each general practice 
capacity accommodates approximately 1600 patients, 
with an average of 2.5 practice capacities per practice. 
Based on these assumptions, we need to include at least 
35 practice capacities (corresponding to 14 average-size 
general practices) to be able to include 188 patients over 
a 1-year study period.

Recruitment {15}

Recruitment of general practices An e-mail describing 
the study is sent by the national health authorities to all 
general practices in the Central Denmark Region, and 
interested general practices can sign up for participa-
tion. Additionally, general practices who have previously 
expressed an interest in participating in mental health 
studies and/or research projects are contacted directly by 
the research team.

Recruitment of patients Enrolment of patients relies on 
the general practices to systematically recruit patients at 
the annual chronic care consultations. The research team 
will take a number of initiatives to support the workflow 
of patient recruitment in each general practice. Prior to 
commencing the study, initial online meetings will be 
held between two members of the research team and one 
GP (practice owner) from each general practice to map 
the staff composition, current chronic care management, 
and workflow. Together with the GP, the research team 
tailors a plan for the management of patient recruit-
ment in each individual general practice. Immediately 
before the study commencement, a visit is paid to each 
general practice to inform healthcare professionals and 
administrative staff about the study and facilitate the 
implementation of the tailored recruitment plan. One 
healthcare professional from each general practice is 
appointed the study contact person and study champion, 
responsible for patient recruitment and implementation 
of the intervention. Subsequently, videos demonstrating 
how to provide oral and written information to patients 
will be distributed to general practices. Throughout the 
study period, monthly newsletters are forwarded to the 
participating general practices with general information 
about the study and individual statistics regarding patient 
enrolment and number of conducted PST sessions during 
the intervention period. Patient recruitment is monitored 
weekly by the research team and champions are promptly 
contacted by e-mail, telephone, or a visit in case recruit-
ment rates decline, to explore the underlying reasons and 
support further recruitment.
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Assignment of interventions: allocation
Sequence generation {16a}
A computer-generated cluster randomisation is applied 
at the general practice level. Randomisation includes 
stratification by number of practice capacities and geo-
graphical location.

Concealment mechanism {16b}
Due to the nature of the intervention design, conceal-
ment is not possible.

Implementation {16c}
The allocation sequence is generated by a statistician 
independent of the research team. Details regarding 
participant and patient enrolment are outlined in the 
“Recruitment {15}” section.

Assignment of interventions: blinding
Who will be blinded {17a}
Due to the nature and design of the intervention, blind-
ing is not applicable. To avoid a potential impact on the 
healthcare providers’ professional behaviour, they only 
receive cursory information about PST during the con-
trol period.

Procedure for unblinding if needed {17b}
Blinding is not applicable in this study.

Data collection and management
Plans for assessment and collection of outcomes {18a}
Information about patients is entered into the Healthy 
Mind website database by healthcare professionals upon 
enrolment. For patients with a WHO-5 score > 50 points, 
sex, age, and diagnosis (T2D and/or CHD) are registered. 
For patients with a WHO-5 score < 50 points, additional 
registration of social security number, name, contact 
information, and WHO-5 score is made.

Mental health outcomes Upon enrolment, an automati-
cally generated link to a questionnaire is sent out to par-
ticipating patients with a WHO-5 score < 50 points. The 
questionnaire assesses the primary and secondary mental 
health outcomes as described above. This link is sent via 
email/SMS at baseline, as well as after 6 and 12 months. 
Reminders are sent to non-responders by email/SMS 
after 1 and 2 weeks, followed by a reminder telephone call 
after 3 weeks. Patients who are unable to access the elec-
tronic questionnaire are provided with an identical paper 
version at baseline and receive follow-up paper question-
naires by mail after 6 and 12 months. The questionnaires 
are forwarded to the research team and entered manu-
ally into the Healthy Mind database by a data manager 
independent of the research team. Non-responders to 

mailed questionnaires receive a reminder telephone call 
after 3 weeks. The Healthy Mind database mandates that 
all questionnaire items must be completed before sub-
mission, and duplicate registrations cannot be entered, 
ensuring comprehensive and accurate registrations. More 
detail on questionnaire properties is provided in Table 2.
Somatic outcomes Somatic outcomes are obtained 
through the local LABKA II database, which contains 
all results of blood samples analysed in the Central Den-
mark Region.

Process outcomes The process outcome data are part 
of an explanatory sequential mixed methods process 
evaluation, guided by the UK Medical Research Council 
framework for process evaluations [30, 31]. Quantitative 
process outcome data are collected continuously through-
out the study via the Healthy Mind website database. 
Information about fidelity and dose is collected through 
questionnaires completed by healthcare providers during 
the registration following each PST session. Reach data 
are extracted from trial-monitoring records, while data 
on mediators and unintended consequences come from 
questionnaires completed by both healthcare providers 
and patients after the patient’s final PST session.

Qualitative data will be collected through semi-struc-
tured interviews with purposefully selected patients 
(n = 10) after their final PST session. The interview guide 
will focus on reach, fidelity, mediators, and unintended 
consequences and will be informed by quantitative pro-
cess measures from each individual patient. Qualitative 
interview data will be transcribed verbatim and ana-
lysed thematically. The process evaluation will be supple-
mented by ethnographic case studies exploring the role 
of context.

Co‑variates At baseline, the Brief Health Literacy Scale 
for Adults (B-HLA) [32] is applied to measure the level 
of health literacy. Socioeconomic status data is obtained 
from the national registers.

Plans to promote participant retention and complete 
follow‑up {18b}
General practices receive remuneration for providing 
information (written and oral), screening eligible patients 
and completing PST sessions. Remuneration will match 
the standard remuneration for equivalent services. This 
incentive will facilitate continuous patient recruitment 
and delivery of the intervention.

Moreover, healthcare providers are encouraged to 
monitor patient attendance and ensure that new PST ses-
sions are scheduled upon cancellation or non-attendance.
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The number of questionnaire items is kept at a mini-
mum to prevent item attrition, and both electronic and 
paper questionnaires are available.

Data management {19}
In compliance with the General Data Protection Regula-
tions (GDPR), the study is listed in the record of processing 
activities at Aarhus University (journal number: 2016–051-
000001) [33]. Upon completion of data collection, the 
data set will be checked for errors, which will be resolved 
if possible. Computers and servers used for data manage-
ment will be password-protected. The secure data man-
agement system and the Healthy Mind website database 
are provided by Aarhus University. Data from registers are 
managed through IT infrastructure provided by Statistics 
Denmark in accordance with the data management agree-
ment between Statistics Denmark and Aarhus University.

Confidentiality {27}
Data collection, storage, and access will comply with the 
GDPR regulations [33]. Access to the collected data will 
only be granted to members of the research group.

Plans for collection, laboratory evaluation, and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
No collection of biological specimens for genetic or 
molecular analysis is made in this study.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
Primary outcome
The comparative analysis will estimate the mean change 
in PHQ-9 score from baseline to follow-up at 6 and 

12  months. A linear mixed model will be used, adjust-
ing for patients’ age, gender, and socioeconomic status. 
The cluster effect by general practice and the correlation 
between repeated measurements on the same patient 
over time will be taken into account in the multilevel 
analysis [34].

Secondary outcomes

Mental health outcomes The mean change in WHO-5, 
GAD-7, and PAID-5 (for patients with diabetes) scores 
from baseline to follow-up at 6 and 12  months will be 
estimated using the same methods as for the primary 
outcome.

Somatic outcomes Comparative analyses will estimate 
the mean change in total cholesterol levels (mmol/L), 
LDL levels (mmol/L) and (for patients with diabetes) 
HbA1c levels (mmol/mol) from baseline to 12  months 
using a generalised linear mixed model. The model will 
consider patient demographics, clustering, and time 
effects as described above.

Process outcomes Descriptive analyses will estimate 
the extent of implementation (fidelity, dose, reach) and 
mechanisms of impact (mediators and unintended con-
sequences). Process outcome data will be combined with 
effect outcome data to explore the associations between 
process and effect measures.

Interim analyses {21b}
PST is a well-established treatment, which is considered 
safe and not expected to result in potentially serious 
adverse outcomes. Thus, no interim analyses are planned.

Table 2 Overview of mental health outcomes in questionnaires at baseline and after 6 and 12 months

a 4-point Likert scale (0 = not at all; 3 = nearly all of the time)
b 5-point Likert scale (0 = not a problem; 4 = serious problem)
c 6-point Likert scale from (0 = none of the time; 5 = all of the time)

Questionnaire Number of items Range Cut-off values Measure

PHQ-9a 9 0–27 0–5: no depression
5–10: mild depression
10–15: moderate depression
15–20: moderately severe depression
 > 20: severe depression

Depressive symptoms

GAD-7a 7 0–21 0–4: minimal anxiety
5–9: mild anxiety
10–14: moderate anxiety
 > 15: severe anxiety

Anxiety symptoms

PAID-5b 5 0–20  > 7: elevated diabetes distress Diabetes distress

WHO-5c 5 0–100  < 50: impaired mental well-being Mental well-being
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Methods for additional analyses (e.g. subgroup analyses) 
{20b}
Exploratory subgroup analyses will be conducted to 
explore the potential differential effects of the interven-
tion based on pre-specified characteristics of partici-
pating patients. These include sex, age, socioeconomic 
status, health literacy level, severity of mental health out-
comes, and diagnosis (T2D or IHS). Furthermore, sub-
group analysis will explore the impact of dosage received 
defined as a number of completed PST sessions, whether 
PST was provided by a GP or general practice staff, and 
the size of the general practice in which the intervention 
was delivered.

Methods in analysis to handle protocol non-adherence 
and any statistical methods to handle missing data {20c}
The intention-to-treat analysis will be supplemented 
with a sensitivity analysis employing multiple imputa-
tion models for handling missing values to investigate the 
potential impact of missing data and attrition.

Plans to give access to the full protocol, participant-level 
data, and statistical code {31c}
This study protocol covers all aspects of the trial. Survey 
data and patient outcomes are not publicly available, but 
deidentified data are available upon reasonable request to 
the corresponding author. The statistical code will be pub-
lished in the manuscripts describing the effect evaluation.

Oversight and monitoring
Composition of the coordinating centre and trial steering 
committee {5d}
Throughout the development phase, a steering com-
mittee consisting of all authors met monthly to discuss 
and plan the trial. During the trial, this group will meet 
every 3 months to discuss the trial progress. During the 
enrolment period, day-to-day support and continuous 
monitoring of the trial for operational issues will be car-
ried out by a group of six researchers, who will meet on a 
weekly basis.

Composition of the data monitoring committee, its role, 
and reporting structure {21a}
The data monitoring committee comprises the day-to-
day support group (six researchers) together with the 
data manager, who is in charge of the Healthy Mind web-
site database (sundtsind.au.dk). The data collection is 
continuously monitored throughout the trial period.

Adverse event reporting and harms {22}
The intervention is a well-known treatment for mental 
health issues and is considered safe. Thus, severe adverse 

effects and harms are not expected. If healthcare profes-
sionals delivering the intervention suspect that the inter-
vention has resulted in adverse events or harms, they will 
contact the research group immediately.

Frequency and plans for auditing trial conduct {23}
Formal trial auditing will not be carried out.

Plans for communicating important protocol amendments 
to relevant parties (e.g. trial participants, ethical committees) 
{25}
In case modifications of the protocol are found necessary, 
amendments will be registered on www. clini caltr ials. gov.

Dissemination plans {31a}
A minimum of three published articles in international 
peer-reviewed journals reporting on mental health 
outcomes after 6  months, mental and somatic out-
comes after 12  months, and a process evaluation are 
expected. Reportings from the study will be based on 
the CONSORT statement extension on stepped cluster-
randomised trials [35]. The study will be presented at 
multiple national and international conferences. Study 
results will be communicated to healthcare provid-
ers through professional magazines and to the public 
through social media and patient organisations.

Discussion
This study will evaluate the impact of providing PST in 
general practice to patients with T2D and/or CHD and 
concurrent poor mental well-being. The chosen stepped-
wedge cluster-randomised controlled trial design offers 
practicality and enhances data collection. Firstly, all 
general practices are guaranteed inclusion in the inter-
vention arm, easing the recruitment process. Secondly, 
comparison between the two groups will be affected 
to a minimum by contextual factors, since the general 
practices and the healthcare professionals are identical. 
Thirdly, healthcare providers’ motivation to participate in 
the study during the control period may increase, know-
ing they will later transition to the intervention phase. 
Fourthly, cluster-level randomisation helps prevent con-
tamination arising from treatment spillover.

Further, the embedded mixed methods process evalu-
ation offers an in-depth understanding of how the 
intervention works and for whom. This comprehensive 
approach provides crucial insights for future implemen-
tation and valuable learning points.

There are, however, limitations in this study. Firstly, 
recruitment of general practices for research trials is 
challenging since they are self-employed often working 
on a tight schedule [36]. The study design and remu-
neration for participation are expected to facilitate 

http://www.clinicaltrials.gov
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recruitment. Secondly, the recruited general practices 
may have a particular interest in mental health, indicat-
ing that they already prioritise this in their daily practice. 
However, if the intervention proves effective, the effect 
may be more substantial in general practices that do not 
have the same emphasis on mental health. Thirdly, the 
nature of the real-life trial does not allow blinding to 
be applied. To reduce influence on the control group, 
healthcare providers are only provided with limited 
information about PST during the control period and 
participate in the PST course immediately before switch-
ing to the intervention group. Fourthly, recruitment 
of patients relies on screening using the WHO-5 Well-
Being Index. Screening is not a part of usual chronic 
care in Denmark and may bring reduced mental health 
to the attention of patients in the control group, prompt-
ing them to seek treatment or alleviate their symptoms. 
Healthcare providers are instructed to provide treatment 
as usual for patients in the control group. Subsequent 
analysis of referrals and talk therapy sessions in general 
practice will investigate whether mental health treat-
ment activities have increased for these patients.

The Healthy Mind intervention will be the first ran-
domised controlled trial determining the effect of PST 
treatment for patients with chronic disease in general 
practice. Further, it will provide insights that can inform 
the task-shifting of psychological treatments from GPs 
to general practice staff. The study has broad perspec-
tives as PST may also be applicable to other patient cat-
egories who present with mental health issues in general 
practice.

Trial status
Protocol version 1.0 from December 2023. The recruit-
ment period started in October 2022 and is scheduled 
to be completed in January 2024. This manuscript was 
submitted shortly before the inclusion termination date 
due to concurrent tasks faced by the authors, including 
reporting on findings from the preceding feasibility study. 
Nevertheless, the evaluation design was established 
well before the inclusion period began and remained 
unchanged after the trial commenced.

Abbreviations
B-HLA  Brief Health Literacy Scale for Adults
CHD  Chronic ischemic heart disease
GAD-7  General Anxiety Disorder-7
GDPR  General Data Protection Regulation
GP  General practitioner
PAID-5  Problem Areas in Diabetes-5
PHQ-9  Patient Health Questionnaire-9
PST  Problem-solving therapy
T2D  Type 2 diabetes
WHO-5  WHO-5 Mental Well-Being Index

Acknowledgements
We thank Mette Lund Jensen for participating in the development of the PST 
course and Henrik Schou Pedersen for statistical assistance.
The following investigators participate in the Healthy Mind Study Group: Bo 
Christensen, Kaj Sparle Christensen, Helle Terkildsen Maindal, Viola Burau, Anna 
Mygind, Anette Fischer Pedersen, Stinne Eika Rasmussen, Anne Søjbjerg, and 
Amanda Nikolajew Rasmussen.

Authors’ contributions {31b}
All authors have contributed to the conceptualisation and design of the study 
as well as the intervention development. AS wrote the initial manuscript draft. 
All authors have critically revised the manuscript and approved the submitted 
version.

Funding {4}
The Healthy Mind Study is funded by the Danish Heart Foundation, the Com-
mittee for Quality Improvement and Continuing Medical Education (KEU) of 
general practice in the Central Denmark Region, the Aarhus University, the 
Riisfort Foundation, the Danish Research Foundation for General Practice, the 
Foundation for Primary Healthcare Research of the Central Denmark Region, 
the Committee of Multipractice Studies in General Practice, and the Founda-
tion for Research on Mental Disorders. The funders have no role in the study 
design, data collection, analysis, or the publishing of results.

Availability of data and materials {29}
Survey data and patient outcome data are not publicly available, but deidenti-
fied data are available upon reasonable request to the corresponding author.

Declarations

Ethics approval and consent to participate {24}
The Central Denmark Region Committee on Health Research Ethics approved 
the study on May 19, 2022 (study ID: 1–10-72–68-22). The Committee of Multi-
practice Studies in General Practice (journal number: 11–2023) evaluated the 
study protocol and recommended participation in the study.
Written, informed consent for participation will be obtained from all 
participants.

Consent for publication {32}
Not applicable.

Competing interests {28}
The authors declare that they have no competing interests.

Author details
1 Research Unit for General Practice, Bartholins Allé 2, 8000 Aarhus C, Den-
mark. 2 Department of Public Health, Aarhus University, Bartholins Allé 2, 
8000 Aarhus C, Denmark. 3 Department of Clinical Medicine, Aarhus University, 
Palle Juul-Jensens Boulevard 99, 8200 Aarhus N, Denmark. 

Received: 30 January 2024   Accepted: 12 April 2024

References
 1. Khan MA, Hashim MJ, Mustafa H, Baniyas MY, Al Suwaidi S, AlKatheeri R, 

et al. Global epidemiology of ischemic heart disease: results from the Global 
Burden of Disease Study. Cureus. 2020;12(7):e9349.

 2. Khan MAB, Hashim MJ, King JK, Govender RD, Mustafa H, Al KJ. Epidemiol-
ogy of type 2 diabetes - global burden of disease and forecasted trends. J 
Epidemiol Glob Health. 2020;10(1):107–11.

 3. Farooqi A, Gillies C, Sathanapally H, Abner S, Seidu S, Davies MJ, et al. A sys-
tematic review and meta-analysis to compare the prevalence of depression 
between people with and without type 1 and type 2 diabetes. Prim Care 
Diabetes. 2022;16(1):1–10.

 4. Jha MK, Qamar A, Vaduganathan M, Charney DS, Murrough JW. Screening 
and management of depression in patients with cardiovascular disease: 
JACC State-of-the-Art Review. J Am Coll Cardiol. 2019;73(14):1827–45.



Page 11 of 11Søjbjerg et al. Trials          (2024) 25:277  

 5. Grigsby AB, Anderson RJ, Freedland KE, Clouse RE, Lustman PJ. Prevalence 
of anxiety in adults with diabetes: a systematic review. J Psychosom Res. 
2002;53(6):1053–60.

 6. Lustman PJ, Clouse RE. Depression in diabetic patients: the relation-
ship between mood and glycemic control. J Diabetes Complications. 
2005;19(2):113–22.

 7. Lin EH, Katon W, Von Korff M, Rutter C, Simon GE, Oliver M, et al. Relationship 
of depression and diabetes self-care, medication adherence, and preventive 
care. Diabetes Care. 2004;27(9):2154–60.

 8. Lynch CP, Gebregziabher M, Zhao Y, Hunt KJ, Egede LE. Impact of medical 
and psychiatric multi-morbidity on mortality in diabetes: emerging evi-
dence. BMC Endocr Disord. 2014;14:68.

 9. Celano CM, Huffman JC. Depression and cardiac disease: a review. Cardiol 
Rev. 2011;19(3):130–42.

 10. Park M, Katon WJ, Wolf FM. Depression and risk of mortality in individuals 
with diabetes: a meta-analysis and systematic review. Gen Hosp Psychiatry. 
2013;35(3):217–25.

 11. International Diabetes Federation Guideline Development Group. Global 
guideline for type 2 diabetes. Diabetes Res Clin Pract. 2014;104(1):1–52.

 12. American Diabetes Association. 5. Facilitating behavior change and 
well-being to improve health outcomes: standards of medical care in diabe-
tes-2020. Diab Care. 2020;43(Suppl 1):S48-s65.

 13. Cuijpers P, de Wit L, Kleiboer A, Karyotaki E, Ebert DD. Problem-solving 
therapy for adult depression: an updated meta-analysis. Eur Psychiatry. 
2018;48:27–37.

 14. Mynors-Wallis LM, Gath DH, Day A, Baker F. Randomised controlled trial of 
problem solving treatment, antidepressant medication, and combined 
treatment for major depression in primary care. BMJ. 2000;320(7226):26–30.

 15. Pierce D, Gunn J. Depression in general practice - consultation duration and 
problem solving therapy. Aust Fam Physician. 2011;40(5):334–6.

 16. Soejbjerg A, Rasmussen SE, Christensen KS, Christensen B, Pedersen AF, 
Maindal HT, et al. Managing mental health in chronic care in general prac-
tice: a feasibility study of the healthy mind intervention. Scand J Prim Health 
Care. 2024;42(1):72–81.

 17. Pedersen KM, Andersen JS, Søndergaard J. General practice and primary 
health care in Denmark. J Am Board Fam Med. 2012;25(Suppl 1):S34–8.

 18. Overenskomst om Almen Praksis 2022 [Collective agreement in General 
Practice 2022]. Organisation of general practitioners in Denmark 2022 [cited 
2023 20/12]. Available from: https:// www. laeger. dk/ media/ bmhpn dle/ plo_ 
overe nskom st_ 2022_ web-1. pdf.

 19. Topp CW, Østergaard SD, Søndergaard S, Bech P. The WHO-5 Well-Being 
Index: a systematic review of the literature. Psychother Psychosom. 
2015;84(3):167–76.

 20. Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. 
A new framework for developing and evaluating complex interventions: 
update of Medical Research Council guidance. BMJ. 2021;374:n2061.

 21. O’Cathain A, Croot L, Sworn K, Duncan E, Rousseau N, Turner K, et al. 
Taxonomy of approaches to developing interventions to improve health: a 
systematic methods overview. Pilot Feasib Stud. 2019;5:41.

 22. Christensen KS. Problemløsende samtaler i almen praksis. (Problem-solving 
therapy in general practice) Forskningsenheden for almen praksis, Aarhus 
Universitet 2018

 23. Nezu AM. A problem-solving formulation of depression: a literature review 
and proposal of a pluralistic model. Clin Psychol Rev. 1987;7(2):121–44.

 24. Warmerdam L, van Straten A, Jongsma J, Twisk J, Cuijpers P. Online 
cognitive behavioral therapy and problem-solving therapy for depressive 
symptoms: exploring mechanisms of change. J Behav Ther Exp Psychiatry. 
2010;41(1):64–70.

 25. Nezu AM. Efficacy of a social problem-solving therapy approach for unipolar 
depression. J Consult Clin Psychol. 1986;54(2):196–202.

 26. Mynors-Wallis LM. Problem-solving treatment for anxiety and depression: a 
practical guide. London: Oxford University Press; 2005.

 27. Löwe B, Unützer J, Callahan CM, Perkins AJ, Kroenke K. Monitoring depres-
sion treatment outcomes with the Patient Health Questionnaire-9. Med 
Care. 2004;42(12):1194–201.

 28. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing gen-
eralized anxiety disorder: the GAD-7. Arch Intern Med. 2006;166(10):1092–7.

 29. McGuire BE, Morrison TG, Hermanns N, Skovlund S, Eldrup E, Gagliardino 
J, et al. Short-form measures of diabetes-related emotional distress: 
the Problem Areas in Diabetes Scale (PAID)-5 and PAID-1. Diabetologia. 
2010;53(1):66–9.

 30. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process 
evaluation of complex interventions: medical research council guidance. 
BMJ. 2015;350:h1258.

 31. Creswell JW, Clark VLP. Designing and conducting mixed methods research. 
3rd ed. Los Angeles: SAGE Publications; 2017.

 32. Rasmussen SE, Aaby A, Søjbjerg A, Mygind A, Maindal HT, Paakkari O, et al. 
The Brief Health Literacy Scale for adults: adaptation and validation of the 
health literacy for school-aged children questionnaire. Int J Environ Res 
Public Health. 2023;20(22):7071.

 33. The European Parliament and the Council of the European Union: The 
protection of natural persons with regard to the processing of personal data 
and on the free movement of such data, and repealing Directive 95/46/
EC (General Data Protection Regulation) 2016 [cited 2023 22/12]. Available 
from: https:// gdpr- info. eu/.

 34. Hussey MA, Hughes JP. Design and analysis of stepped wedge cluster 
randomized trials. Contemp Clin Trials. 2007;28(2):182–91.

 35. Hemming K, Taljaard M, McKenzie JE, Hooper R, Copas A, Thompson JA, 
et al. Reporting of stepped wedge cluster randomised trials: extension 
of the CONSORT 2010 statement with explanation and elaboration. BMJ. 
2018;363: k1614.

 36. McCarthy C, Pericin I, Smith SM, Moriarty F, Clyne B. Recruiting general 
practitioners and older patients with multimorbidity to randomized trials. 
Fam Pract. 2023;40(5–6):810–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.laeger.dk/media/bmhpndle/plo_overenskomst_2022_web-1.pdf
https://www.laeger.dk/media/bmhpndle/plo_overenskomst_2022_web-1.pdf
https://gdpr-info.eu/

	Improving mental health in chronic care in general practice: study protocol for a cluster-randomised controlled trial of the Healthy Mind intervention
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Administrative information
	Introduction
	Background and rationale {6a}
	Objectives {7}
	Trial design {8}

	Methods: participants, interventions, and outcomes
	Study setting {9}
	Eligibility criteria {10}
	Who will take informed consent? {26a}
	Additional consent provisions for collection and use of participant data and biological specimens {26b}
	Interventions
	Explanation for the choice of comparators {6b}
	Intervention description {11a}
	Criteria for discontinuing or modifying allocated interventions {11b}
	Strategies to improve adherence to interventions {11c}
	Relevant concomitant care permitted or prohibited during the trial {11d}
	Provisions for post-trial care {30}

	Outcomes {12}
	Primary outcome
	Secondary outcomes
	Participant timeline {13}
	Sample size {14}
	Recruitment {15}

	Assignment of interventions: allocation
	Sequence generation {16a}
	Concealment mechanism {16b}
	Implementation {16c}

	Assignment of interventions: blinding
	Who will be blinded {17a}
	Procedure for unblinding if needed {17b}

	Data collection and management
	Plans for assessment and collection of outcomes {18a}
	Plans to promote participant retention and complete follow-up {18b}
	Data management {19}
	Confidentiality {27}
	Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular analysis in this trialfuture use {33}


	Statistical methods
	Statistical methods for primary and secondary outcomes {20a}
	Primary outcome
	Secondary outcomes

	Interim analyses {21b}
	Methods for additional analyses (e.g. subgroup analyses) {20b}
	Methods in analysis to handle protocol non-adherence and any statistical methods to handle missing data {20c}
	Plans to give access to the full protocol, participant-level data, and statistical code {31c}
	Oversight and monitoring
	Composition of the coordinating centre and trial steering committee {5d}
	Composition of the data monitoring committee, its role, and reporting structure {21a}
	Adverse event reporting and harms {22}
	Frequency and plans for auditing trial conduct {23}
	Plans for communicating important protocol amendments to relevant parties (e.g. trial participants, ethical committees) {25}
	Dissemination plans {31a}


	Discussion
	Trial status
	Acknowledgements
	References


