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Chapter 1

Comorbid depression in patients with diabetes mellitus type 2 and/or coronary  

heart disease

Depression, diabetes mellitus type 2 (DM2) and coronary heart disease (CHD) are signifi-

cant global health problems with a high personal and societal disease burden. Depression 

currently affects approximately 300 million people worldwide [1] and is projected to be the 

second cause of global disease burden by 2030 [2]. The number of people with DM2 has 

risen alarmingly in the past decade, from 108 million in 1980, to 422 million worldwide in 

2014 [2]. DM2 now ranks among the prime causes of global morbidity and mortality. CHD is 

still the single leading cause of death globally, responsible for about one-third of all deaths 

in individuals over age 35 [3].

Unfortunately, these major health problems also often co-occur. Depression in patients with 

DM2 or CHD is approximately twice as common as in the general population [4,5]. A comor-

bid major depressive disorder (MDD) in patients with DM2 and/or CHD has a detrimental 

effect on self-care and medication adherence [6,7] and diminishes quality of life [8] and 

general health status. Additionally, it increases healthcare costs [9,10] and mortality [11,12].

Similar adverse effects are seen with comorbid subthreshold depression [12]. Subthreshold 

depression is defined as clinically relevant depressive symptoms without fulfilling the criteria 

for MDD. It constitutes as the strongest predictor for the onset of MDD [13]. About one in 

three patients with DM2 and/or CHD has a subthreshold depression and more than 40% of 

those will develop MDD within two years [14–16].

Major challenges in comorbid depression in patients with DM2 and/or CHD

Given the public health significance of depression among patients with DM2 and/or CHD, 

there is an urgent need to offer appropriate care for those with this complex combination of 

mental and physical disorders in primary care. However, current single disease guidelines 

seem to lack a sufficiently integrated approach. For example, many cases of depression 

go unrecognized in primary care [17], particularly in patients with DM2 and/or CHD. The 

detection of comorbid depression in patients with DM2 and/or CHD is especially challenging 

as some symptoms of the depression and the chronic physical disease (like tiredness or 

changed appetite) can overlap and might therefore be falsely attributed to the latter [18]. 

Furthermore, when a comorbid MDD is adequately recognized, recommended psychological 

and pharmacological treatments only have a moderate long-term effect on depression 
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outcomes in patients with DM2 [19] or CHD [20]. Additionally, about half of the patients 

with a first MDD will suffer from one or more recurrences, conceptualizing it as a chronic 

condition [21].

Prevention of MDD

One approach to reduce the burden of disease could be to prevent the influx of new cases 

of MDD. This could be realized, for example, by treatment of patients at risk (indicated 

prevention [22]), such as those with subthreshold depression. In patients with persistent 

subthreshold depressive symptoms, only psychological interventions are recommended as 

initial treatment. Pharmacological treatments have side effects, resulting in a poor risk-ben-

efit ratio for patients with any less severe depressive symptoms than in full-blown MDD 

[19,23]. In comparison to control groups, preventive psychological interventions can overall 

reduce the incidence of MDD [24,25]. To date, it remains unclear however, what the specific 

components and formats of successful preventive psychological interventions are and to 

whom they should be offered [25,26].

Prevention of MDD using a stepped-care approach

Offering preventive psychological interventions in a stepped-care format is a promising 

cost-effective solution, as patients start with low-intensity treatment and only those with 

persisting depressive symptoms receive more extensive treatment [27]. The current evidence 

on stepped-care depression prevention is inconclusive. Three studies found beneficial ef-

fects of stepped-care interventions as compared to usual care on both the incidence of 

depression in the middle [28–30] and long-term [31–33]. One study only found minor and 

short-term effects [34], whereas two other studies did not find any beneficial effects [35,36]. 

These studies were performed in the elderly [28,29,34,35], in visually impaired patients [30], 

and in a general primary care patient population [36]. To date, no studies have evaluated the 

effectiveness of a stepped-care depression prevention intervention in patients with DM2 

and/or CHD yet.

Aims of this thesis

This research gap led to the design of the Step-Dep study. The main objective of the Step-

Dep study was to evaluate the effectiveness of a stepped-care intervention in comparison 

to usual care in preventing MDD in primary care patients with DM2 and/or CHD and sub-

threshold depression. This objective constitutes the first and main aim of this thesis. The 

1



14

Chapter 1

Step-Dep intervention consisted of four sequential but flexible treatment steps, each lasting 

three months: 1) watchful waiting, 2) guided self-help, 3) problem solving treatment (PST) 

and 4) referral to the general practitioner, based on the effective depression prevention 

intervention by van’t Veer-Tazelaar et al. [28]. As chronic disease management for patients 

with DM2 and/or CHD is primarily taken care of by practice nurses in Dutch primary care, 

a trained practice nurse delivered the intervention. We conducted a pragmatic randomized 

controlled trial (RCT), comparing the effectiveness of this intervention to usual care on the 

12-month cumulative incidence of MDD.

Furthermore, as it is possible that the potential health benefits of the Step-Dep intervention 

are not fully visible yet after one year, a second aim was to carry out two-year effectiveness 

analyses.

Thirdly, we wanted to explore how patients and practice nurses experienced the Step-Dep 

intervention. Deeper understanding of experienced barriers and facilitators of an imple-

mented intervention can be gained by conducting a process evaluation. This can help to 

comprehend the effects of an intervention in daily life better, as well as render valuable 

information for the development and implementation of the next generation of care models, 

and feed the policy debate [37].

A fourth objective was to gain more insight into both practice nurses’ and patients’ per-

spectives of depression in DM2 and/or CHD. Improved knowledge of such perspectives 

may improve both depression detection and patient engagement with tailored prevention 

programs [38]. Especially knowledge on whether targeted patients in prevention programs 

perceive themselves as ‘ill’ and if they perceive a need for care, seems crucial. Studies 

investigating these issues are however limited [39].

Finally, we aimed to identify key risk factors of incident depression in primary care patients 

with DM2 and/or CHD, other than the presence of subthreshold depression alone. Knowledge 

of such factors might facilitate targeting indicated prevention to patients with highest risk 

[40] and aid in MDD detection. Several longitudinal studies have been conducted to deter-

mine risk factors for comorbid incident depression in patients with DM2 or CHD. However, 

these studies have rendered heterogeneous results in patients with DM2 [14,41–46] and are 

only performed in CHD patients with acute coronary syndrome followed-up after hospital 
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discharge [47–51]. Data on patients with both DM2 and CHD, non-acute CHD or within 

primary care settings are lacking.

Outline of this thesis

In chapter 2, the design of the Step-Dep study will be described in detail. Subsequently, the 

following research questions will be answered in chapter 3-6.

1. Is a nurse-led stepped-care intervention (Step-Dep) more effective in comparison 

to usual care in reducing the incidence of MDD during 12 months of follow-up 

among primary care patients with DM2 and/or CHD and subthreshold depression? 

(chapter 3)

2. Is the Step-Dep intervention more effective in comparison to usual care in reducing 

the incidence of MDD during 24 months of follow-up among primary care patients 

with DM2 and/or CHD and subthreshold depression? (chapter 6)

3. What were participating patients’ and practice nurses’ experiences with the Step-

Dep intervention? (chapter 4)

4. What are patients’ and practice nurses’ perceptions of depression in patients with 

DM2 and/or CHD screened for subthreshold depression? (chapter 5)

5. Which factors predict incident MDD during 24 months of follow-up in primary care 

patients with DM2 and/or CHD and subthreshold depression? (chapter 6)

 

In chapter 7, the final part of this thesis, we provide a summary and discussion of the 

outcomes of the abovementioned chapters and their implications for research and daily 

practice.

1
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ABSTRACT

Background: Co-morbid major depression is a significant problem among patients with 

type 2 diabetes mellitus and/or coronary heart disease and this negatively impacts quality 

of life. Subthreshold depression is the most important risk factor for the development of 

major depression. Given the highly significant association between depression and adverse 

health outcomes and the limited capacity for depression treatment in primary care, there is 

an urgent need for interventions that successfully prevent the transition from subthreshold 

depression into a major depressive disorder. Nurse led stepped-care is a promising way to 

accomplish this. The aim of this study is to evaluate the cost-effectiveness of a nurse-led 

indicated stepped-care program to prevent major depression among patients with type 2 

diabetes mellitus and/or coronary heart disease in primary care who also have subthresh-

old depressive symptoms.

Methods/design: An economic evaluation will be conducted alongside a cluster ran-

domized controlled trial in approximately thirty general practices in the Netherlands. 

Randomization takes place at the level of participating practice nurses. We aim to include 

236 participants who will either receive a nurse-led indicated stepped-care program for 

depressive symptoms or care as usual. The stepped-care program consists of four se-

quential but flexible treatment steps: 1) watchful waiting, 2) guided self-help treatment, 3) 

problem solving treatment and 4) referral to the general practitioner. The primary clinical 

outcome measure is the cumulative incidence of major depressive disorder as measured 

with the Mini International Neuropsychiatric Interview. Secondary outcomes include 

severity of depressive symptoms, quality of life, anxiety and physical outcomes. Costs will 

be measured from a societal perspective and include health care utilization, medication 

and lost productivity costs. Measurements will be performed at baseline and 3, 6, 9 and 

12 months.

Discussion: The intervention being investigated is expected to prevent new cases of 

depression among people with type 2 diabetes mellitus and/or coronary heart disease 

and subthreshold depression, with subsequent beneficial effects on quality of life, clinical 

outcomes and health care costs. When proven cost-effective, the program provides a 

viable treatment option in the Dutch primary care system.
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Design of the Step-Dep RCT

BACKGROUND

Subthreshold depression, the presence of symptoms of depression without fulfilling the 

criteria for major depression, is the strongest predictor for the onset of major depression [1, 

2]. Currently, major depression is a substantial health problem throughout the industrialised 

world [3]. The 12 month prevalence of major depression ranges between 3 and 9% in high-in-

come countries [4, 5]. Among patients with type 2 diabetes mellitus (DM2) and/or coronary 

heart disease (CHD) estimates of the 12 month prevalence of major depression usually range 

from 10% to 20% [6, 7, 8]. Even more patients with DM2 and/or CHD experience subthreshold 

depression, i.e. 25%-40% [9, 10]. More than 40% of diabetic patients with subthreshold 

depression will develop major depression within two years [9]. Similar estimates are found 

for patients diagnosed with CHD [11].

Depression has been shown to adversely affect self-care and medication adherence related 

to DM2 and CHD [12, 13], to negatively impact quality of life [14, 15] and to be associated 

with poor health outcomes and an increased risk of mortality [16, 17]. Moreover, DM2 and 

CHD patients with depression use healthcare services more often than their non-depressed 

counterparts, which is associated with a substantial increase in health care related costs. 

This effect cannot be explained by an increase in mental health care costs alone and re-

mains present after adjusting for co-morbid medical conditions [18, 19, 20, 21]. In addition, 

depression is associated with increased work absenteeism, which raises the total societal 

costs of depression even more [22].

Unfortunately, even when optimal treatment is given to all patients with major depression, 

only about 27 percent of the total disease burden can be averted [23]. Therefore, prevention 

of the onset of major depression among high risk patients may be a promising solution to 

reduce the burden for both patients and society substantially [24].

Meta analyses show that using preventive interventions, a reduction of about 25% in the 

incidence of major depression can be obtained [2, 25]. Especially promising are preventive 

interventions that are offered in a stepped-care format [25]. The aim of stepped-care in-

terventions is to maximize the effectiveness of an intervention while making best use of 

available resources by offering the least intensive treatment necessary and by tailoring the 

2
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treatment to the patient’s preferences. By using such a format, it is possible to reduce the 

relative risk of the onset of depression by as much as 50% [25, 26, 27].

There is also evidence that stepped-care interventions can be used to treat existing major 

depression among patients with DM2 in primary care [28]. This stepped-care depression 

treatment was shown to be cost-effective in comparison with usual care as well. The addi-

tional costs associated with the implementation of the stepped-care program did not result 

in higher total health care costs over respectively a 2- and 5- year period [29, 30]. This effect 

remained after adjusting for co-morbid medical conditions. A more recent study showed that 

a stepped-care program is effective in improving disease control in chronically ill patients 

with existing major depression [31]. All these findings combined suggest that stepped-care 

is a promising method to not only treat major depression in patients with DM2 and/or CHD, 

but also to prevent the onset of this disorder in these patient groups. However, to the best 

of our knowledge, there are no studies evaluating the cost-effectiveness of a stepped-care 

program to prevent depression among DM2 and CHD patients.

Therefore, this study aims to evaluate the cost-effectiveness of a nurse-led indicated 

stepped-care program to prevent depression among primary care patients with type 2 

diabetes mellitus and/or coronary heart disease and subthreshold depression in comparison 

with usual care.

METHODS/DESIGN

Design

An economic evaluation from a societal perspective will be performed alongside a multi-cen-

ter, cluster randomized controlled trial with a one year follow up.

Ethical approval

The study protocol was approved by the Ethics Committee of the VU University Medical 

Centre (NL39261.029.12, registration number 2012/223) and will be conducted according to 

the principles of the Declaration of Helsinki (version 2008) and the Dutch Medical Research 

Involving Human Subjects Act (WMO).
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Setting

The study will be carried out in approximately thirty general practices in the Netherlands. To 

select these practices, we will make use of the Academic Network of General Practitioners 

(GPs) of the Department of General practice and of the VU medical centre.

Randomization

Randomization will be done at the level of the participating practice nurses to avoid con-

tamination between the treatment groups and will be performed by a statistician blinded to 

characteristics of the general practices using a computer generated list of random numbers. 

Before patients are recruited, participating practices will be randomly allocated to serve as 

intervention practices where the stepped-care treatment will be implemented, and control 

practices where care as usual will be given. Patients will be allocated to either one of the 

treatment conditions, based on the general practice where they are registered. Blinding 

of patients, GPs and practice nurses is not possible due to the nature of the intervention.

Participants

Patients are eligible for this study if they are 18 years or older, are treated for DM2 and/or 

CHD in primary care, and have subthreshold depressive symptoms (a score of 6 or more 

on the Patient Health Questionnaire-9, or PHQ-9 [32]) without fulfilling the criteria for major 

depression according to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), 

as measured with the Mini International Neuropsychiatric Interview (MINI) [33].

Patients are excluded from participation in the study when they have a major depressive 

disorder; cognitive impairment or dementia; a psychotic or terminal illness; a history of (a) 

suicide attempt(s); or insufficient Dutch language skills, visual impairments or illiteracy. Also, 

patients cannot participate when they are pregnant, taking antidepressant medication, or 

when they have lost a significant other in the past 6 months.

Recruitment

To recruit eligible patients, in all participating general practices an initial list of adult pa-

tients with DM2 and/or CHD is composed, based on diagnoses classified using the ICPC 

(International Classification of Primary Care) in the medical electronic information system; 

see Additional file 1 for details. This list is given to the general practitioner, who checks the 

preset inclusion criteria and excludes all patients that fulfill our preset exclusion criteria, 
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based on the medical file and experiences with the patient. All remaining eligible patients 

will receive a letter on behalf of the general practitioner, in which all (at that point) necessary 

information regarding the study, as well as an invitation to participate is included. When 

patients consider to participate, they are asked to fill out a two question screening form 

(Patient Health Questonnaire-2, or PHQ-2 [34]) that will be provided with the information 

letter and send it back using a prestamped envelope. All patients with a PHQ-2 score of 2 

or more [34, 35] will receive additional information from the research team. Based on this 

information informed consent is obtained for a telephone interview. During this interview 

the Dutch version of the PHQ-9 [36] and the MINI [37] will be administered. Patients scoring 

6 points or more on the PHQ-9, but not having a major depression according to the MINI 

are eligible for the study and will be asked for written informed consent to participate. From 

this point on, patients are either enrolled in the stepped-care program or will receive care 

as usual, depending on the general practice at which they are registered. An overview of the 

study design and patient flow is provided in Figure 1.

Intervention

The intervention is modelled after the flexible stepped-care intervention developed by van 

‘t Veer-Tazelaar et al. [26]. After receiving a specially developed training, practice nurses in 

the intervention practices will act as care managers and work together with the General 

Practitioner (GP) to provide the stepped-care treatment. The care managers coordinate the 

execution of the stepped-care program that consists of four evidence-based subsequent 

treatment steps, lasting 3 months each. The flow of participants in the intervention group 

through the stepped-care program depends on their depressive symptom level, measured 

using the PHQ-9 every 3 months during 1 year. Participants who still have elevated depres-

sive symptom levels (i.e. a PHQ-9 score of 6 or more) after concluding a step, are offered 

participation in the next step. A score below the cut off point results in a period of watchful 

waiting until an elevated PHQ-9 score indicates the need for the subsequent step of the 

intervention. By only offering more intensive treatment to patients who continue to have 

elevated depressive symptom scores, it is expected that patients will receive treatment 

tailored to their needs and that available resources are more efficiently used by providing 

the more intensive treatments only to those who need this. Patients who meet the MINI 

diagnostic criteria for major depression at baseline or at 3, 6, 9 or 12 months are referred 

to their GP by the practice nurse for further assessment. The following treatment steps are 

offered to participants:
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Figure 1: Overview of the study design and patient flow

General practices randomised (n=30)

Usual care practices (n=15)

Training of nurses and GPs

Initial check of eligibility by GP.  
If potentially eligible referral to study team

Screening of GP 
records for patients 

with DM2 or CVD

Screening of GP 
records for patients 

with DM2 or CVD

Initial check of eligibility by GP.  
If potentially eligible referral to study team

PHQ-2 >= 2 PHQ-2 >= 2

PHQ-9 >= 6 PHQ-9 >= 6

No MINI diagnosis of major depression No MINI diagnosis of major depression

Intervention patients (n=...) Usual care patients (n=...)

Follow-up measurements 3, 6, 9 and 12 months after inclusion

Intervention practices (n=15)
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Step 1: Watchful waiting

The first 3 months consist of watchful waiting, because depressive symptoms often disap-

pear spontaneously over time [26]. After inclusion and obtaining informed consent, patients 

are invited by their care manager for an introductory consultation. During this consultation 

patients will get acquainted with the care manager and they will receive an information 

brochure about mild depression with simple advices on how to cope with mild depressive 

symptoms. Patients will be informed about the stepped-care program and its rationale. In 

this step, no therapeutic intervention will take place.

Step 2: Guided self-help treatment

During this step, participants are offered a self-help course that is specially designed for 

patients with a chronic physical illness and depressive complaints [38]. During a visit to the 

general practice, the care manager will give the patient all necessary materials and explain 

the self-help course. Participants can work through the course at their convenience. In doing 

so, they will be supported by their care manager, who will contact them every other week 

by phone to monitor their progress. If it is clear that after two weeks the patient has not 

started the course yet, the care manager will use motivational interviewing techniques by 

phone to activate the patient. When this does not have the intended activating effect on the 

patient after two more weeks, the care manager invites the patient to come to the practice to 

discuss the current depressive symptoms (a PHQ-9 will be administered). When depressive 

symptoms still exist, patients are offered to progress early to step 3.

Step 3: problem-solving treatment

In this step, participants are offered Problem Solving Treatment (PST) by the care manager. 

PST is a brief cognitive behavioural intervention that focuses on practical skill building. 

It consists of a maximum of 7 sessions during which the stages of problem solving are 

explained and then applied to problems encountered in daily life. The goal of PST is to help 

patients regain control of their lives [39, 40].

Step 4: Referral to general practitioner

Participants with continuously elevated PHQ-9 scores after 9 months will be referred to their 

general practitioner by the care manager for further assessment of their depressive symp-

toms. The GP receives a summary of the treatment provided to discuss with their patient.
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Usual care

In the usual care practices, practice nurses and GPs will be blinded to which patients are 

participating in the study. They will not receive any training and will provide care as usual to 

all their patients according to existing clinical guidelines [41, 42, 43]. Participants in the usual 

care group will have unrestricted access to care as normally provided by their general prac-

titioner. Their healthcare uptake (including use of prescribed medication) will be recorded.

Training of the practice nurses

In the intervention practices, the practice nurses who are going to provide the stepped-care 

treatment will attend a two day training. This training focuses on how to implement the 

stepped-care program, how to provide guidance with the self-help course using motivational 

interviewing techniques and how to provide the PST. The motivational interviewing tech-

niques and the PST will be taught by a professional trainer. Before the trial starts, the trained 

practice nurses will perform two practice sessions of PST by telephone. These sessions will 

be audio taped and evaluated by the training staff to detect possible competence and/or 

adherence issues. During the trial, all practice nurses are regularly supervised by the training 

staff. Nurses can also contact the training staff to discuss any questions or problems, 

should they arise. When practice nurses have previously received training in motivational 

interviewing and/or PST, they are offered to follow a personalized training program.

Outcomes

The primary clinical outcome is the cumulative incidence of DSM-IV major depressive dis-

order after 12 months according to the Mini International Neuropsychiatric Interview (MINI) 

[33, 37]. The MINI will be administered by telephone at baseline and after 6 and 12 months 

after baseline by qualified research assistants.

Depression severity will be measured using the PHQ-9 [32, 44]. The PHQ-9 is a widely used 

validated instrument to measure depression symptoms in general practice.

Quality of life will be measured using the EuroQol (EQ-5D) [45]). The obtained EQ-5D scores 

will be used to calculate utilities according to the Dutch tariff. QALYs will be calculated using 

the area-under-the-curve method with linear interpolation between time points.

2
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For the economic evaluation, costs will be measured using the TiC-P questionnaire [46]. 

Costs that will be included are costs for healthcare utilization, informal care, and work ab-

senteeism and presenteeism. Medication use will be retrieved from the patient’s pharmacy. 

If available, Dutch guideline prices will be used to value resource use. Medication use will be 

valued using prices of the Royal Dutch Society for Pharmacy. Lost productivity costs will 

be calculated according to the friction cost approach (friction period 154 days) using the 

mean age- and sex-specific income of the Dutch population. According to the friction cost 

approach a sick employee is replaced after a certain amount of time (the friction period) 

after which there are no lost productivity costs anymore. All costs will be adjusted to the 

year in which most data is collected using consumer price indices.

All secondary outcomes mentioned above will be administered at baseline, 3, 6, 9 and 12 

months after inclusion through web-based questionnaires. If patients do not have access 

to the internet or prefer hard copies, we will provide these. In the intervention group, the 

PHQ-9 will also be administered by the nurse in the general practice for clinical monitoring 

and adjusting treatment when necessary.

Other secondary clinical outcomes include blood pressure, low-density lipoprotein (LDL) 

cholesterol and glycosylated haemoglobin (HbA1C). These outcomes will be measured at 

baseline and at 12 months follow-up and are performed as part of the usual care for this 

group of patients. Therefore, patients do not undergo any extra physical measurements.

To be able to control for possible confounders, demographics will be measured at baseline, 

along with personal and family history of mood disorders, using a subset of the Diagnostic 

Interview Schedule (DIS) [47]. The occurrence of co-morbid chronic illnesses will be as-

sessed with the Dutch questionnaire chronic illnesses [48] at baseline and after 6 and 12 

months, as well as locus of control [49]and social support [50]. All these measurements 

were previously used for the same purposes in the West Friesland Study [51]. In addition to 

this, anxiety symptoms will be measured at baseline, 3, 6, 9 and 12 months by the Hospital 

Anxiety and Depression Scale- Anxiety (HADS-A) [52].

After 12 months the uptake of the stepped-care program will be evaluated. The number 

of contacts with the care manager, the number of PST sessions, antidepressant use, and 

the number of referrals to the GP will be assessed by the care manager in the intervention 
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group. Mental health care utilization outside the general practice will be assessed using the 

TiC-P questionnaire [46].

A process evaluation will be performed in which the barriers and facilitators of the stepped-

care program and the experiences with the program will be evaluated. This will be done by 

organizing focus groups among volunteering patients, general practitioners and primary care 

nurses. In addition, satisfaction with the received care will be measured in all patients after 

12 months by using the CSQ [53, 54]. An overview of all measurements and instruments is 

provided in Table 1.

Table 1. Overview of all measurements and instruments

screening baseline 3 months 6 months 9 months 12 months

Depression symptoms (PHQ-2) x

Demographics x

Depression symptoms (PHQ-9) x x x x x

Clinical depression (MINI) x x x

Health care costs (Tic-P) x x x x x

Quality of life (Euroqol-5D) x x x x x

Anxiety (HADS-A) x x x x x

Personal and family history (DIS) x

Social support (QSS) x x x

Existing chronic illnesses x x x

Locus of control x x x x x

Satisfaction with provided care (CSQ) x

Sample size

The trial is powered to detect a difference of 15% in the cumulative incidence rates of MINI/

DSM-IV depressive disorder between the conditions after 1 year. The incidence rate is ex-

pected to be 30% in the usual care group and 15% in the intervention group based on findings 

from earlier studies [2, 25, 26]. Using a standard sample size calculation, 121 patients per 

group are needed, assuming a power of 0.8 and an alpha of 0.05. However, we need to 

correct for the fact that there is a multilevel setting with three levels: GPs, patients and 

measurements. Therefore we have first adjusted for the fact that we do not have one, but 

multiple measurements per patient. Assuming these measurements are clustered with an 

intraclass correlation (ICC) of 0.45, seventy-one patients per group are needed. Subsequent-
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ly, we adjusted this figure further for clustering of patients within GP practices. Assuming 

an ICC of 0.05 for clustering of patients within the 30 GP practices, we need a total of 177 

patients. Finally, we adjusted for a dropout rate of 25%, which means that 236 patients (118 

patients per group) need to be included in this trial. This power calculation is based on the 

method described by Twisk in 2006 [55].

Statistical analyses

Baseline data will be presented comparing the two treatment groups. All analyses will be 

on an intention-to-treat basis. Differences between the stepped-care group and the usual 

care group will be tested using mixed model analyses. To test the cumulative incidence of 

depression over time, logistic mixed model analysis will be used. The obtained odds ratio 

describes the reduction in the risk of a MINI/DSM-IV depressive disorder in the intervention 

group relative to the control group. Linear and logistic mixed models (depending on the 

outcome) will also be used to test differences in symptoms of depression and anxiety and 

quality of life between both groups over time. If necessary, the models will be adjusted for 

confounders.

Subgroup analyses will be performed to check for an interaction effect between depression 

severity at baseline and improvement in depressive symptoms at 12 months. In case of un-

equal distributions of demographic variables between the two treatment groups, multivariate 

analyses techniques will be used to correct for these differences.

Economic evaluation

Both a cost-effectiveness analysis and a cost-utility analysis will be performed. Missing cost 

and effect data will be imputed using multiple imputation according to the MICE algorithm 

developed by Van Buuren [56]. The results of the imputed datasets will be pooled using 

Rubin’s rules [57]. Costs typically have a highly skewed distribution. Policy makers want to 

have information on the difference in mean total costs between the two treatment groups 

in order to be able to estimate the total health care budget needed for a specific condition 

[58]. Therefore, bias-corrected and accelerated bootstrapping with 5000 replications will be 

used to estimate 95% confidence intervals around the mean difference in total costs between 

the treatment groups. Incremental cost-effectiveness ratios (ICERs) will be calculated by 

dividing the difference in mean total costs between the treatment groups, by the difference in 

mean effects between the treatment groups. Bootstrapping will also be used to estimate the 
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uncertainty surrounding the ICERs, which will be graphically presented on cost-effectiveness 

planes. Cost- effectiveness acceptability curves will be estimated as well. Cost-effectiveness 

acceptability curves show the probability that the stepped-care program is cost-effective in 

comparison with usual care for a range of different ceiling ratios (i.e. the willingness to pay 

for 1 extra recovered patient), thereby showing decision uncertainty [59].

DISCUSSION

Based on earlier studies, there is substantial evidence that stepped-care programs for 

depression among primary care patients are effective in both improving and preventing 

depression. However, evidence concerning the costs and effects of such programs among 

patients with DM2 and/or CHD and subthreshold depression in general practices is still 

missing.

Given the large number of DM2 and CHD patients with depressive symptoms, and the limited 

capacity for depression treatment in primary care, there is an urgent need to improve care 

for these patients. Since the presence of subthreshold depressive symptoms is the largest 

risk factor for developing major depression, targeting preventive treatments to patients at 

risk for developing a major depression is a viable option to reduce the burden of depression 

in primary care. Stepped-care interventions are a very promising method to achieve this 

goal. The key of stepped-care, delivered by a care manager, is that treatment is tailored to 

the needs and preferences of the patient while making the best use of available recourses. 

This will help optimizing health related outcomes, as well as keeping the treatment affordable 

by saving available resources for patients who really need them.

By testing a stepped-care program to prevent depression among high risk DM2 and/or 

CHD patients in a primary care setting, this study is highly clinically and societally relevant. 

Moreover, because a structured evaluation of the feasibility of the stepped-care program 

is explicitly taken into account in the study design, the results of this cluster randomised 

controlled trial will greatly contribute to the practical evidence about preventive treatment 

options for depression in patients with DM2 and/or CHD in general practice.

2
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A strength of this study is that a pragmatic study design is employed; meaning that patients, 

treatments and procedures are similar to daily clinical practice. This greatly enhances the 

generalizability of the findings of the study and therefore the possibilities to implement the 

Step-Dep treatment in a real-life primary care setting.

The relatively short 12 month follow-up period may turn out to be a limitation of this trial. It 

is possible that the potential health benefits of participating in the stepped-care program 

will not yet be fully visible after one year. Especially the beneficial effects of having less 

depressive symptoms on health care utilisation, work absenteeism, and clinical outcomes 

such as Hb1Ac, blood pressure and LDL cholesterol, may take longer than the follow up 

period of one year to reach full development. Katon and his colleagues, for example, found 

a significant reduction in total health care costs among DM2 patients that participated in 

a stepped-care intervention to treat major depression after two years, but not yet after 12 

months [30]. Other studies report similar results [60, 61, 62]. These findings can be explained 

by the fact that the extra costs of stepped-care interventions are made in the first year, 

while the cumulative effects of the treatment will become more and more visible after the 

treatment is finished. Therefore it might be necessary to perform a follow up study when 

the results indicate such a delay in cumulative effects.

Another possible limitation is that it is not possible to blind patients and caregivers to the 

randomisation due to the nature of the stepped-care program. However, considering the 

pragmatic design of the study, this is a true representation of clinical practice and this also 

enables us to measure all possible effects of the intervention. We try to counter possible 

contamination between treatments groups by using a cluster randomized controlled design, 

in which staff from usual care practices are not trained to perform the stepped-care program 

until after the follow up period. That way, caregivers cannot unintentionally apply aspects 

of the stepped-care program to their usual care for patients.

Overall, this study will provide valuable information about the cost-effectiveness and feasi-

bility of a stepped-care program in primary care to prevent major depression in DM2/CHD 

patients with subthreshold depression, both from a clinical and societal perspective. When 

the stepped-care program proves to be cost-effective, the results of this study will offer a 

unique venture point for implementation of the stepped-care program into primary care and 

further research. The first results of this trial are expected in 2015.
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ABSTRACT

Purpose: Given the public health significance of poorly treatable co-morbid major 

depressive disorders (MDD) among patients with type 2 diabetes mellitus (DM2) and 

coronary heart disease (CHD), we need to investigate whether strategies to prevent 

the development of major depression could reduce its burden of disease. We therefore 

evaluated the effectiveness of a stepped-care program for subthreshold depression in 

comparison with usual care in patients with DM2 and/or CHD.

Methods: A cluster randomized controlled trial, with 27 primary care centers serving as 

clusters. A total of 236 DM2 and/or CHD patients with subthreshold depression (nine item 

Patient Health Questionnaire (PHQ-9) score ≥ 6, no current MDD according to DSM-IV 

criteria) were allocated to the intervention group (N=96) or usual care group (n=140). The 

stepped-care program was delivered by trained practice nurses during one year and 

consisted of four sequential treatment steps: watchful waiting, guided self-help, problem 

solving treatment and referral to the general practitioner. The primary outcome was the 

12-month cumulative incidence of MDD as measured with the Mini International Neu-

ropsychiatric Interview (MINI). Secondary outcomes included severity of depression 

(measured by PHQ-9) at 3, 6, 9 and 12 months.

Results: Of 236 patients (mean age, 67,5 (SD 10) years; 54.7% men), 210 (89%) completed 

the MINI at 12 months. The cumulative incidence of MDD was 9 of 89 (10.1%) participants 

in the intervention group and 12 of 121 (9.9%) participants in the usual care group. We 

found no statistically significant overall effect of the intervention (OR=1.21; 95% confi-

dence interval (0.12 to 12.41)) and there were no statistically significant differences in the 

course or severity of depressive symptoms between the two groups.

Conclusions: This study suggest that Step-Dep was not more effective in preventing 

MDD than usual care in a primary care population with DM2 and/or CHD and subthresh-

old depression.
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INTRODUCTION

Depression is projected to be the second cause of disease burden worldwide by 2030 [1]. 

Depression and chronic illnesses such as diabetes mellitus type 2 (DM2) and coronary heart 

disease (CHD) often occur together and this can lead to a vicious circle, with each being a 

risk factor for the other [2]. Furthermore, such co-morbidity adversely affects self-care and 

medication adherence [3,4], quality of life [5], health status and increases mortality [6,7], and 

healthcare costs [8,9]. Subthreshold depression, i.e. clinically relevant depressive symptoms 

without fulfilling the criteria for major depressive disorder (MDD), is the strongest predictor 

for its onset [10,11]. In addition, people with both subthreshold depression and a history 

of depression are at even higher risk of another episode of MDD [12]. About a third of the 

patients with DM2 and/or CHD has subthreshold depression and more than 40% of those 

will develop MDD within two years [13–15].

Significant obstacles exist in the reduction of the burden of disease of depression. About 

one-third of those who receive treatment do not respond to current approaches, and over 

half of those who experience a first episode of MDD, will experience one or more recurrences 

[16]. Therefore, the burden of depression could be reduced considerably if the influx of new 

cases of depression could be prevented by early recognition and treatment of patients at risk, 

such as those with subthreshold depression. In comparison to control groups, preventative 

psychological interventions can overall reduce the incidence of MDD with a risk difference 

of 5%[10,17], but there is considerable heterogeneity.

Offering preventative psychological interventions in a stepped-care format is a possible 

solution, but the current evidence is both limited and conflicting [18,19]. Whereas some 

studies on prevention found beneficial effects of stepped-care as compared to usual care 

on the incidence of depression in the long-term [20–22], other studies found minor and 

short-term effects [23], or no beneficial effects at all [13,24,25]. Effects also seem to differ 

in various populations, and across efficacy and effectiveness studies (i.e., under practice 

circumstances) [26]. We investigated whether a pragmatic nurse-led stepped-care program 

is effective in reducing the incidence of MDD at 12-monts follow-up in comparison to usual 

care among patients with type 2 diabetes mellitus and/or coronary heart disease and sub-

threshold depression (Step-Dep trial).
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METHODS

Design

The Step-Dep study was a pragmatic cluster randomized controlled trial with a one-year 

follow-up. Step-Dep was conducted between January 2013 and November 2015, including 

recruitment and one year follow-up. The clusters consisted of primary care centers in the 

Netherlands, with 2000 – 8000 enlisted patients. Multiple general practitioners (GPs) at one 

location were considered one center and a single cluster.

Trial registration and ethical approval

The study was performed in accordance with the declaration of Helsinki (2008) and the 

Dutch Medical Research involving Human Subjects Act (WMO). The protocol was approved 

by the medical ethics committee of the VU University Medical Centre (NL39261.029.12, 

registration number 2012/223), and registered in the Dutch Trial Register (NTR3715 http://

www.trialregister.nl/trialreg/admin/rctview.asp?TC=3715) and published elsewhere [27].

Setting

Primary care centers were recruited through local research networks of general practi-

tioners. In total, 27 primary care centers with 53 general practitioners (GPs), 26 practice 

nurses (PN) and 128,280 enlisted patients consented to participate in the Step-Dep trial. Of 

these, 18 centers with 33 GPs, 18 PNs and 76,340 enlisted patients were located in urban 

areas, and 9 centers with 20 GPs, 8 PNs and 51,940 enlisted patients in rural areas. In order 

to resemble clinical daily practice as much as possible, only practice nurses already working 

at the participating centers administered the program.

Randomization and blinding

Using a computer generated list of random numbers, a statistician blinded to the charac-

teristics of the centers, performed the (cluster) randomization. Randomization was done at 

the level of the primary care center which corresponds to the participating practice nurse to 

avoid contamination between the treatment groups, and was stratified for size (less or more 

than 5000 patients). Due to the nature of the intervention, it was not possible to blind GPs or 

PNs to the intervention. All patients were informed about their treatment allocation before 

providing informed consent. All outcomes were assessed blinded to treatment allocation.
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Population

To identify eligible patients, the electronic patient record system at each primary care center 

was searched to select patients aged 18 years or more who had an International Classifi-

cation of Primary Care (ICPC) diagnosis of DM2 and/or CHD (S1 appendix). Participating 

GPs excluded patients with cognitive impairment, psychotic illnesses or a terminal illness, 

patients who were currently taking anti-depressant medication, had suffered the loss of a 

significant other in the past six months, or had a history of suicide attempt(s). Also, patients 

who were visually impaired, currently pregnant, had a bipolar disorder, or a borderline per-

sonality disorder or any difficulties completing written questionnaires or visiting the primary 

care center were excluded by the GP. All remaining patients received information about the 

study by mail, accompanied by an invitation from their own GP to participate and a PHQ-9 

form to screen for depressive symptoms. Patients with a PHQ-9 score of six or higher were 

considered to have subthreshold depression [28,29]. After informed consent for a telephone 

interview, these patients were contacted within two weeks by trained research assistants, 

who administered the Mini International Neuropsychiatric Interview (MINI); a structured 

interview based on the criteria for MDD according to the Diagnostic and Statistical Manual 

of Mental Disorders, Fourth Edition (DSM-IV) [30,31]. All patients diagnosed with current 

MDD according to the MINI were excluded. Remaining patients were considered eligible to 

participate and received detailed information about the study together with an informed 

consent form by mail. Patients who returned a signed informed consent form were included 

in the study.

Intervention

Step-Dep was modelled after the effective stepped-care intervention by van ‘t Veer-Tazelaar 

et al [20]. It consisted of four steps that increased in treatment intensity. All steps had a 

duration of three months; at the end of each step, depressive symptoms were evaluated by 

the PN using the PHQ-9 [28,32]. Subsequently, when a patient had a PHQ-9 score of 6 or 

higher, more intensive steps were initiated. A PHQ-9 score below six, resulted in a period 

of watchful waiting. Patients showing recurrent subthreshold depressive symptoms (i.e. a 

PHQ-9 ≥ 6) after a period of remission (i.e. a PHQ-9 < 6) were offered the next sequential 

step they had not yet received. All steps of the intervention were implemented by the PN 

who coordinated the intervention and consulted the GP when necessary.
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Step 1 consisted of watchful waiting starting with an introductory meeting with the PN. In 

this step, no active care was provided, because spontaneous recovery from subthreshold 

depressive symptoms occurs frequently [20].

Step 2 entailed a written guided self-help course that was especially developed to reduce 

depressive symptoms in patients with a chronic medical condition [33]. During this step, 

the PN called the patient every other week to monitor progress and motivate the patient.

Step 3 consisted of problem solving treatment (PST) provided by the PN. PST is a brief, 

proven effective cognitive behavioral intervention to treat depressive symptoms by focusing 

on practical skill building [34,35]. In Step-Dep, it consisted of a maximum of 7 sessions 

during 12 weeks. During the treatment, the stages of problem solving were explained and 

applied to problems a patient experienced in daily life.

In Step 4, patients were referred to their GP. This was initiated when subthreshold depression 

was still present after completing PST, or when the patient was diagnosed with MDD or 

expressed suicidal ideation according to the DSM-IV or DSM-V at any time during the inter-

vention. If necessary, patients were referred to specialized mental health care or prescribed 

anti-depressant medication.

Training of the practice nurses

Practice nurses in the intervention arm received a two-day training. This training focused 

on how to implement the stepped-care program, how to provide guidance with the self-help 

course using motivational interviewing techniques and how to provide the PST. The training 

was developed and provided by a qualified trainer in collaboration with team members (SVD 

and AP). During the trial, all practice nurses were regularly supervised by the training staff 

and they could contact the training staff to discuss any questions or problems. Additional 

information about the training has been previously provided [27].

Usual care

Patients in the usual care condition had unrestricted access to care as normally provided 

according to existing Dutch clinical guidelines by their GP [36]. GPs and PNs working in 

usual care centers did not receive any additional training or detailed protocol information 
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about Step-Dep. Because of medical ethical considerations, participation of patients was 

reported to their GP.

Outcomes

The primary outcome was the cumulative incidence of MDD according to the DSM-IV, as 

measured with the MINI at 6 and 12 months of follow-up. Trained research assistants who 

were blinded to group allocation administered the MINI by telephone. The MINI is considered 

a reliable and valid instrument to diagnose MDD [30]. With an administration time of approx-

imately 15 minute, the MINI has become the structured interview of choice for psychiatric 

evaluation in many clinical trials and epidemiological studies.

Secondary outcomes included depression severity and anxiety. Depression severity was 

measured by the PHQ-9 (range 0-27 with higher scores indicating more severe depression) 

[28]. The PHQ-9 is a widely used and validated instrument and performs well in patients with 

chronic medical illnesses [29,37]. Anxiety was measured by Hospital Anxiety and Depression 

Scale Anxiety (HADS-A; range 0-21 with higher scores indicating more severe anxiety) [38]. 

Depression severity and anxiety were measured at baseline and at 3, 6, 9 and 12 months 

using web-based questionnaires. When patients did not have access to the internet or 

preferred questionnaires on paper, these were provided.

Patient characteristics were assessed at baseline and included demographics (gender, 

age, marital status (together with spouse or alone), level of education (low, average, high), 

excessive alcohol use (more than 10 standard units per week for men and 5 units per 

week for women according to the Dutch standards [39]), current smoking behavior (yes/no), 

body-mass index (BMI) based on self-reported weight and height, exercise behavior (cut 

off for healthy exercise: 10 minutes a day, five days a week [40]) and ethnic origin (Dutch or 

non-Dutch). Additionally, we measured the number of depressive episodes in the past and 

the age of onset of the first depressive episode using a subset of the Diagnostic Interview 

Schedule (DIS) [41], the presence of co-morbid chronic illnesses using the self-reported 

Dutch Questionnaire Chronic Illnesses [42], locus of control (range 0-20, higher scores 

indicating a more external locus of control) [43,44], and social support (range 0-48, higher 

scores indicating more perceived social support) [45] at baseline.
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Sample size

Based on previous findings, we expected that, without any intervention, approximately 30% 

of patients would develop an MDD within one year follow-up, and that half of all new cases 

could be prevented by the Step-Dep intervention [10,20,46]. Thus, this trial was powered to 

detect a difference of 15% in the incidence of depression between both treatment groups. 

The power calculation was corrected for clustering within the multilevel setting at three levels 

(primary care centers, patients and repeated measurements). Assuming measurements are 

clustered within patients with an Intra Class Correlation Coefficient (ICC) of .45 and patients 

within the primary care centers with an ICC of .05, we needed a total of 177 patients, using 

80% power and an alpha of 5%. After allowance for 25% attrition, a sample size of 236 

patients (118 patients in each group) was needed.

Statistical analyses

All analyses were conducted according to the intention to treat principle. First, all baseline 

variables were described; continuous variables as means (SD) and categorical variables as 

percentages. Secondly, the effectiveness of the intervention on the primary and secondary 

outcomes over time was analyzed with mixed models for longitudinal data; linear mixed 

models were used for continuous outcome variables and logistic mixed models for binary 

outcome variables. Mixed model analyses take the dependence of the repeated measure-

ments into account, while maximizing the use of information that is present in the data 

without having to impute when data are missing at random (MAR) [47,48]. For each outcome 

an overall effect over time and separate effects at different time points were estimated by 

taking time into account as a categorical variable (with four categories: 0-3 months, 3-6 

months, 6-9 months and 9-12 months of follow-up) [47,49].

The main analyses consisted of fully corrected models that were corrected for baseline 

values of the respective outcome and additionally included the covariates gender [2], age 

[50], and any other possible confounding variable on which the treatment groups differed 

at baseline (marital status, employment status, level of education, co-existence of DM2 and 

CHD, alcohol use, number of depressive episodes in history and age of onset of depression). 

The absolute baseline differences were judged by the researchers, rather than statistically 

tested, since relying on statistical testing of baseline differences ignores the prognostic 

strength of confounders [51].
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RESULTS

Participants

“Fig 1” shows the sampling of the study participants. In total, 7458 patients were selected 

by their GPs as potentially eligible to participate in the Step-Dep study of whom 4094 (55%) 

returned the PHQ-9, and 594 (8%) had a score of 6 or more on the PHQ-9 and were interested 

in participating. Based on the MINI interviews, 382 patients (5%) were eligible to participate 

of whom 236 (3%) gave informed consent to participate in the study. Of these, 140 patients 

(63% of eligible patients from usual care centers) were included in the usual care group 

and 96 patients (61% of eligible patients from intervention centers) were included in the 

intervention group. Of all participants in both groups, 209 patients and 210 patients (89%) 

completed the MINI interview at six and 12 months respectively.

The mean age of the total sample was 67.5 years (standard deviation (SD) 10.0), 107 par-

ticipants (45%) were female and the mean baseline PHQ-9 score in the total sample was 

9.4 (SD 3.2). The baseline characteristics of all participants are summarized in “Table 1”.
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Fig 1. CONSORT Participant Flow Diagram

27 locations
53 GP practices

128.280 patients in GP database

13 locations
25 GP practices

64.260 patients in GP database

360 possibly eligible and  
contacted for MINI interview

8,4% of invitations sent

234 possibly eligible and  
contacted for MINI interview

7,4% of invitations sent

140 patients provided 
informed consent 

63% of eligible patients

96 patients provided 
informed consent 

61% of eligible patients

121 patients completed  
12-month MINI-interview
86% of included patients

89 patients completed  
12-month MINI-interview
93% of included patients

224 eligible patients
62% of possibly eligible patients

158 eligible patients
68% of possibly eligible patients

4293 invitations sent 3165 invitations sent

59.407 without ICPC code for DM2 
and/or CHD

60.031 without ICPC code for DM2 
and/or CHD

1801 non-responders
1003 not interested

597 PHQ-9<6
532 incomplete response  

on the screener*

1563 non-responders
662 not interested

379 PHQ-9<6
327 incomplete response  

on the screener*

39 unable to contact
25 depressive episode

19 antidepressant medication
8 no DM2/CHD

45 other exclusion criteria

11 unable to contact
30 depressive episode

3 antidepressant medication
6 no DM2/CHD

26 other exclusion criteria

Reasons for drop-out:
7 unable to contact

6 too frail
1 time considerations

2 deceased

Reasons for drop-out:
2 unable to contact

1 too frail
1 time considerations

1 moved away

14 locations
28 GP practices

64.020 patients in GP database

Control practices Intervention practices

 
Abbreviations: DM2, diabetes mellitus type 2; CHD, coronary heart disease; GP, general practitioner; ICPC, 
International classification of primary care; PHQ-9, Patient Health Questionnaire-9. *data on screener missing on 
either PHQ-9 scores, personal data or if interested
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Table 1: Patients’ baseline characteristics at baseline in intervention group, care as usual group and total sample

Characteristics Intervention 
(N=96)

Care as usual 
(N=140)

Total sample 
(N=236)

Female 42 (43.8) 65 (46.4) 107 (45.3)

Age, mean (SD) 67.8 (9.2) 67.3 (10.5) 67.5 (10.0)

Marital status

 Married/living together 55 (57.3) 67 (47.9) 122 (51.7)

 Single/divorced/widowed 35 (36.5) 63 (45) 98 (41.5)

 Not reported 6 (6.3) 10 (10.4) 16 (6.8)

Both parents born in the Netherlands 74/90 (82.2) 112/130 (86.2) 186/220 (84.5)

Rural residential area 42 (43.8) 57 (40.7) 99 (41.9)

Unemployed/sick 12/90 (13.3) 14/130 (10.8) 26/220 (11.8)

Level of education

 Low 33 (34.4) 56 (40) 89 (37.7)

 Average 22 (22.9) 38 (27.1) 60 (25.4)

 High 35 (36.5) 36 (25.7) 71 (30.1)

 Not reported 6 (6.3) 10 (7.1) 16 (6.8)

Diabetes Mellitus type 2 (DM2) 60 (62.5) 90 (64.3) 150 (63.6)

Coronary Heart Disease (CHD) 58 (60.4) 90 (64.3) 148 (62.7)

DM2 and CHD 22 (22.9) 40 (28.6) 62 (26.3)

Nr of chronic diseases, median  
(25th -75th percentile)

3 (2-5) 3 (2-5) 3 (2-5)

DM2 treated with insulin or oral medication 42/57 (73.7) 64/83 (77.1) 106/140 (75.7)

CHD treated with chronic medication 46/54 (85.2) 65/85 (76.5) 111/139 (79.9)

Current smoker 16/90 (17.8) 23/129 (17.8) 39/219 (17.8)

Alcohol use above norm 29/90 (32.2) 34 /129(26.4) 63/219 (28.8)

Exercise under norm 56/90 (62.2) 85/129 (65.9) 141/219 (64.4)

BMI, mean (SD) 29.4 (6.8) 28.5 (5.6) 28.9 (6.1)

Locus of Control, mean (SD) 8.3 (4.2) 7.6 (4.1) 7.9 (4.2)

Social support, mean (SD) 35.8 (9.0) 36.7 (9.5) 36.3 (9.2)

Dysthymia 6 (6.3) 7 (5.0) 13 (5.5)

Nr of depression in history 

 0 35 (36.5) 65 (46.4) 100 (42.4)

 1 14 (14.6) 11 (7.8) 25 (10.6)

 2 or more 40 (41.7) 43 (30.7) 83 (35.2)

 Not reported 7 (7.3) 21 (15) 28 (11.9)

Onset of depression after age of 55 38/89 (42.7) 63/121 (52.1) 101/210 (48.1)

PHQ-9 at baseline, mean (SD) 9.5 (3.1) 9.3 (3.2) 9.4 (3.2)

Depression HADS, mean (SD) 6.9 (3.9) 6.1 (3.7) 6.5 (3.8)

Anxiety HADS, mean (SD) 6.9 (3.7) 6.3 (3.9) 6.5 (3.8)

Figures are numbers (percentage) unless stated otherwise; Abbreviations: BMI = Body Mass Index; EQ-5D-5L= 
Euroqol 5 dimensions 5 levels, PHQ-9, Patient Health Questionnaire-9; HADS, Hospital Anxiety and Depression 
Scale; SD, Standard Deviation.
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Uptake of the intervention

Of the 96 patients who were included in the intervention group, 90 patients (94%) started 

the intervention. In total, 60 patients (63%) received only watchful waiting (step 1), and 25 

(26%) patients received guided self-help (step 2). Another 11 patients were offered the guided 

self-help course, but declined. Nine patients (9%) started PST (step 3), and 6 (6%) declined. 

Three patients were referred to the GP at the end of the program, and 5 other patients were 

referred to the GP during another treatment step. In total, 25 patients (26%) dropped out from 

the intervention due to frailty (n=7), time restraints (n=2), lack of motivation (n=7), moving 

away (n=2), or for unknown reasons (n=7).

Effectiveness of intervention

The number of participants with a MDD at 6 months was 5 of 84 (6.0%) in the intervention 

group and 10 of 125 (8.0%) in the usual care group. The cumulative incidence of MDD at 

12 months was 9 of 89 (10.1%) participants in the intervention group and 12 of 121 (9.9%) 

participants in the usual care group (“Table 2”). There was no statistically significant overall 

treatment effect over 12 months of the intervention (OR=1.21; 95% confidence interval (0.12 

to 12.41)). Due to the low incidence of MDD, the analyses of the differences between the 

different time points did not converge. Therefore, only overall results are presented.

In both groups, the PHQ-9 score decreased almost 3 points between baseline and 3 months. 

After 3 months, PHQ-9 scores remained quite stable in both groups (“Fig 2”). There were 

no significant differences in PHQ-9 scores between the study groups at any time point. 

The course of PHQ-9 scores over time did not differ significantly between the groups. The 

anxiety scores in the intervention group at 6 months of follow-up were statistically signifi-

cantly lower than in the usual care group. However, there were no statistically significant 

differences at the other time points nor a statistically significant difference in the course of 

anxiety symptoms over time between the groups.



53

Effectiveness of the Step-Dep RCT

Table 2: Results of the mixed model analyses

Cumulative incidence 
of depression (n/N) %

Intervention Care as usual Corrected analyses* Crude analyses

Baseline 0 0 OR (95%CI) P-value OR (95%CI) P-value

T6 (5/84) 6.0 (10/125) 8.0 Did not converge n.e Did not converge n.e

T12 (9/89) 10.1 (12/121) 9.9 Did not converge n.e Did not converge n.e

Overall effect n.a n.a 1.21 (0.12 ; 12.41) 0.87 1.05 (0.05 ; 22.47) 0.98

PHQ mean (SD) Intervention Care as usual Corrected analyses* Crude analyses

Baseline 9.53 (3.14) 9.28 (3.23) B (95%CI) P-value B (95%CI) P-value

T3 6.68 (4.55) 6.58 (4.21) -0.42 (-1.54 ; 0.71) 0.47 0.20 (-1.05 ; 1.46) 0.75

T6 6.10 (4.43) 6.12 (4.41) -0.38 (-1.50 ; 0.75) 0.51 0.06 (-1.19 ; 1.30) 0.93

T9 6.28 (4.31) 6.46 (4.51) -0.52 (-1.65 ; 0.61) 0.37 -0.20 (-1.45 ; 1.05) 0.75

T12 6.60 (5.23) 6.29 (4.46) -0.12 (-1.22 ; 0.99) 0.84 0.22 (-1.00 ; 1.44) 0.72

Overall effect n.a n.a -0.02 (-0.93 ; 0.89) 0.97 0.01 (-0.90 ; 0.91) 0.99

Perceived recovery (%) Intervention Care as usual Corrected analyses* Crude analyses

Baseline n.a n.a OR (95%CI) P-value OR (95%CI) P-value

T3 40.3% 49.5% 0.72 (0.26 ; 1.96) 0.52 0.49 (0.19 ; 1.31) 0.16

T6 48.8% 45.5% 2.05 (0.75 ; 5.60) 0.16 1.35 (0.52 ; 3.54) 0.54

T9 55.0% 48.7% 2.09 (0.76 ; 5.69) 0.15 1.69 (0.65 ; 4.43) 0.28

T12 55.6% 58.1% 1.16 (0.42 ; 3.20) 0.77 0.90 (0.34 ; 2.37) 0.83

Overall effect n.a n.a 1.37 (0.67 ; 2.80) 0.39 1.01 (0.51 ; 2.00) 0.97

HADS-A mean (SD) Intervention Care as usual Corrected analyses* Crude analyses

Baseline 6.91 (3.74) 6.25 (3.90) B (95%CI) P-value B (95%CI) P-value

T3 6.35 (4.04) 6.29 (3.97) -0.32 (-1.18 ; 0.53) 0.46 0.11 (-1.04 ; 1.26) 0.85

T6 5.70 (4.10) 6.63 (4.00) -1.05 (-1.90 ; -0.20) 0.02 0.77 (-1.91; 0.38) 0.19

T9 6.16 (4.24) 6.03 (4.04) -0.52 (-1.37 ; 0.33) 0.23 -0.07 (-1.22 ; 1.07) 0.90

T12 5.77 (4.69) 5.83 (3.99) -0.52 (-1.38 ; 0.34) 0.23 -0.27 (-1.43 ; 0.88) 0.64

Overall effect n.a n.a -0.31 (-1.29 ; 0.65) 0.53 0.01 (-0.97 ; 0.99) 0.99

HADS-D mean (SD) Intervention Care as usual Corrected analyses* Crude analyses

Baseline 6.93 (3.87) 6.11 (3.73) B (95%CI) P-value B (95%CI) P-value

T3 6.14 (4.16) 6.21 (3.87) -0.30 (-1.13 ; 0.52) 0.47 0.09; (-1.03 ; 1.21) 0.87

T6 5.82 (3.79) 5.75 (4.03) -0.22 (-1.04 ; 0.60) 0.60 0.19 (-0.93 ; 1.30) 0.74

T9 6.36 (4.04) 6.07 (4.08) -0.24 (-1.07 ; 0.58) 0.56 0.17 (-0.95 ; 1.28) 0.77

T12 6.09 (4.20) 6.11 (4.22) -0.42 (-1.25 ; 0.41) 0.32 -0.07 (-1.19 ; 1.05) 0.90

Overall effect n.a n.a 0.18 (-0.79 ; 1.16) 0.71 0.27 (-0.68 ; 1.22) 0.58

Abbreviations: 95%CI, 95% Confidence Interval; HADS-A, Hospital Anxiety and Depression Scale-Anxiety; HADS-D, 
Hospital Anxiety and Depression Scale-Depression; n.a, not applicable; n.e, not estimated; PHQ-9, Patient Health 
Questionnaire-9; *Corrected for: baseline values of the outcome, age, gender, marital status, employment status, 
level of education, co-existence of DM2 and CHD, alcohol use, number of depressive episodes in history and age of 
onset of depression. The baseline value of the outcome is not added as an extra variable in the corrected analyses 
of the overall effects since it is already incorporated in the crude overall analyses.
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Figure 2. 12-month course of depression severity as measured with the PHQ-9

DISCUSSION

Main findings

This study found no statistically significant difference over 12 months between the Step-

Dep intervention and usual care in the onset of MDD in primary care patients with DM2 

and/or CHD who screened positively for subthreshold depression. It showed that there 

were no statistically significant differences in secondary outcomes (PHQ-9, HADS-D and 

perceived recovery) between groups, and the symptoms in both groups showed virtually the 

same course. However, there was a statistically significant difference in anxiety scores at 6 

months of follow-up, but this difference was not clinically relevant. Also, this was not seen 

at any other time point nor was the overall effect in anxiety scores statistically significant. 

Therefore, we think that this was most probably due to multiple testing.

Findings in relation to other studies

Step-Dep is the first study that evaluates the effectiveness of a stepped-care program to 

prevent MDD in comparison with usual care in patients with DM2 and/or CHD and sub-

threshold depression in a primary care setting. Our negative findings are in line with pre-

ventative stepped-care studies among primary care patients with subthreshold depression 

and/or anxiety in Hong Kong [25], in community dwelling older adults [23], and older adults 

in general practice [24], but in contrast with studies in other groups of older adults [20,21], 

and in visually impaired older adults [22].

The first potential explanation for the heterogeneity in findings is that the incidence of 

depression in the current studies was lower than in previous studies [20–22]. This may 
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indicate that the risk of developing a MDD in our study was lower than in those study 

populations. More stringent inclusion criteria might have prevented this. Van ‘t Veer et al 

[20], for example, only included respondents who had elevated depression scores on two 

consecutive occasions. Moreover, the cut-off score of 6 on the PHQ-9 that we used for this 

study may have been too low; a score of eight or higher might have been more appropriate 

[52]. A higher cut-off may be necessary, because symptoms of depression and DM2 and/or 

CHD partly overlap (e.g. fatigue, change of appetite), which potentially results in a high risk 

of over-diagnosing (subthreshold) depression in this group [53]. Also, stepped-care may be 

more effective patients with more severe symptoms [54]. However, we do believe to have 

included an adequate patient population as patients had an average PHQ-9 score of 9.4 

at inclusion and about 58% of the total sample had a (self-reported) history of depression. 

Secondly, in our study, fewer patients than expected were eligible for the more intensive 

treatment steps due to their low PHQ-9 scores of 6.7 on average at three months after 

baseline measurements, whereas the cut-off for a more intensive treatment step was set 

at 6 or higher. The drop in PHQ-9 scores between baseline and three months follow-up in 

both groups exceeds the expectations of spontaneous recovery alone [20]. It is not likely to 

be caused by treatment either. In the intervention condition, patients were offered watchful 

waiting during this period. In the usual care condition, it is unlikely that notifying general 

practitioners which participants met criteria for subthreshold depression led to any treat-

ment in this period, because screening for depression alone does not lead to changes in 

the management of depression [55]. Additionally, the Dutch clinical Guidelines advice an 

initial period of watchful waiting for subthreshold depression [36]. Perhaps the decrease in 

depressive symptoms is partly caused by attention or patients’ self-insight into their mental 

problems. Thirdly, a considerable proportion of patients (29%) did not want to start one or 

more of the treatment steps. The treatment delivery rates were similar to those in other trials 

that did not find a significant effect [23–25], but considerably lower than in trials that did find 

a significant effect on depression outcomes [20–22]. Thus, the uptake of the intervention 

may have influenced the outcomes. This may indicate that our program did not match the 

need for care in this population. Finally, depressive and anxiety symptoms slightly improve 

over time in both groups. This might indicate that usual care is already of reasonable quality 

and, therefore, the room for improvement for new interventions over usual care is limited.

3
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Strengths and limitations

The most important strengths of Step-Dep were its randomized controlled trial design, 

the use of reliable and clinically meaningful outcome measures, and the low dropout rate 

during one-year follow-up. Another strength is its pragmatic approach; the intervention was 

tested in a real life setting, which increases the generalizability of the findings of the study.

This study also has some limitations. First, the combination of an unforeseen low incidence 

of MDD and a relatively small size made this study underpowered to rule out a clinically 

relevant difference between groups. However, given the lack of statistically significant or 

clinically relevant differences in all secondary outcome measures, it seems unlikely that 

the intervention was superior to usual care in preventing MDD. Second, neither patients nor 

healthcare providers could be blinded to the intervention. Third, from all DM2 and/or CHD 

patients who were initially invited to be screened, only 21% returned a completed PHQ-9 

screening form and were interested in participation. Fourth, due to the cluster randomization 

and ethical considerations, we had to inform patients before inclusion which treatment group 

they would be in if they participated. This could have resulted in selection bias. However, the 

percentages of invited and eligible patients are comparable between groups. Also, there were 

no clinically relevant differences in key baseline characteristics between the two treatment 

groups, making it unlikely that the groups originated from different patient populations. 

Finally, some adjustments were made to the published protocol [27]. The implemented 

inclusion procedure did not contain a preliminary screening with the two-item Patient Health 

Questionnaire (PHQ-2), since it resulted in a large number of false positive screening results, 

making it not feasible to interview all patients with a positive screening result by telephone. 

Biomedical outcome measures (blood pressure, low-density lipoprotein cholesterol and 

glycosylated haemoglobin) were not measured at baseline and 12 months of follow-up, since 

patients had to pay for these measurements outside their regular check-ups themselves. 

The HADS-D and the perceived recovery scale were added before the inclusion of patients 

started which was approved in an amendment by the medical ethical review board.



57

Effectiveness of the Step-Dep RCT

CONCLUSIONS

In conclusion, this study suggest that Step-Dep was not superior to care as usual in the 

prevention of MDD in a population with DM2 and/or CHD that screened positively for 

subthreshold depression. Widespread implementation of Step-Dep in clinical practice in 

patients screened for subthreshold depression is, therefore, currently not recommended. 

We recommend further research to evaluate the effectiveness of targeting interventions 

to patients with more severe depressive symptoms on two consecutive occasions, but 

only after further exploring their need for care. Our results feed the ongoing debate on the 

feasibility of stepped-care and screening on (subthreshold) depression in the chronically ill.
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S1 Appendix: International Classifications of Primary Care codes

ICPC code Description

T90 Diabetes

T90.02 Diabetes Mellitus type 2

K74 Angina pectoris

K74.01 Instable angina pectoris

K74.02 Stable angina pectoris

K75 Acute myocardial infarction

K76 Other/chronic ischemic disease

K76.01 Coronary sclerosis

K76.02 Previously experienced myocardial infarction (> 4 weeks ago)
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ABSTRACT

Background: Depression is common in patients with diabetes mellitus type 2 (DM2) and/or cor-

onary heart disease (CHD), with high personal and societal burden and may even be preventable. 

Recently, a cluster randomized trial of stepped-care to prevent depression among patients with 

DM2 and/or CHD and subthreshold depression in Dutch primary care (Step-Dep) versus usual 

care showed no effectiveness. This paper presents its process evaluation, exploring, in-depth, 

experiences from a patient and practice nurse perspective to further understand the results.

Methods: A qualitative study was conducted. Using a purposive sampling strategy, data were 

collected through semi-structured interviews with 24 participants (15 patients and nine practice 

nurses). All interviews were audiotaped and transcribed verbatim. Atlas.ti 5.7.1 software was 

used for coding and structuring of themes. A thematic analysis of the data was performed.

Results: The process evaluation showed, even through a negative trial, that Step-Dep was 

perceived as valuable by both patients and practice nurses. Perceived effectiveness on improv-

ing depressive symptoms varied greatly, but most felt that it had been beneficial for patients’ 

well-being. Facilitators were: increased awareness of mental health problems in chronic disease 

management and improved accessibility and decreased experienced stigma of receiving 

mental health care. The Patient Health Questionnaire 9 (PHQ-9), used to determine depression 

severity, functioned as a useful starting point for the conversation on mental health and patients 

gained more insight into their mental health by regularly filling out the PHQ-9. However, patients 

and practice nurses did not widely support its use for monitoring depressive symptoms or 

making treatment decisions. Monitoring mental health was deemed important in chronically ill 

patients by both patients and practice nurses and was suggested to start at the time of diagno-

sis of a chronic disease. Appointed barriers were: patients were primarily motivated to partic-

ipate to contribute to scientific research rather than their intrinsic need to improve depressive 

symptoms. Additionally, various practice nurses preferred offering individually based therapy 

over pre-determined interventions in a protocolled sequence and somatic practice nurses 

expressed a lack of competence to recognise and treat mental health problems.

Conclusion: This study demonstrates both the benefits and unique demands of programs such 

as Step-Dep. The appointed facilitators and barriers could guide the development of future 

studies aiming to prevent depression in similar patient groups.
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BACKGROUND

Major depression is estimated to currently affect 350 million people around the world. 

Depression is the leading cause of disability worldwide and is a major contributor to the 

overall global burden of disease [1]. People with chronic physical health problems, like type 2 

diabetes mellitus (DM2) and coronary heart disease (CHD), are approximately twice as likely 

to suffer from major depression as compared to the general adult population. Furthermore, 

when co-occurring, major depression is significantly associated with greater reductions in 

health status compared with depression alone, or with single or multiple chronic physical 

conditions alone [2]. It is furthermore increasingly conceptualized as a chronic condition [3].

One approach to reduce the burden of major depression could be to prevent the influx of 

new cases. Recent meta-analyses have shown that psychological interventions can reduce 

the incidence of depression, which in high-risk populations can be as high as 25% annu-

ally [4, 5]. Offering these in a stepped-care format could be an efficient and cost-effective 

approach to prevent depression, but the evidence is not unequivocal [6]. In stepped-care, 

patients start with minimally intensive evidence-based treatments. Progress is monitored 

systematically and those patients who do not improve adequately step up to a treatment of 

higher intensity, thereby making the best use of available resources [7], although the steps 

perhaps do not make the best use of available clinical expertise [8]. Current evidence on the 

effectiveness of prevention of depression using stepped-care is conflicting. While effective 

in reducing the incidence of major depressive disorder in some elderly or visually impaired 

populations [9, 10, 11], it was not superior to usual care in other elderly, diabetic or primary 

care populations [12, 13, 14, 15].

We recently performed a randomized controlled trial evaluating a nurse-led stepped-care 

program to prevent depression among patients with DM2 and/or CHD and subthreshold 

depression (indicated prevention) in primary care (Step-Dep) in several regions in the 

Netherlands. Patients with subthreshold depression were identified via screening, which 

is not common practice in Dutch primary care. Our first finding was that both arms had a 

surprisingly low overall annual incidence of depression (10%). This pragmatic intervention 

was not effective in comparison with usual care in our quantitative analyses (Pols AD, Van 

Dijk, Bosmans SEM, Hoekstra JET, Van Marwijk HWJ, Van Tulder MW, Adriaanse M. Effec-

tiveness of a stepped-care intervention to prevent major depression in patients with type 2 

4
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diabetes mellitus and/or coronary heart disease and subthreshold depression: a pragmatic 

cluster randomized controlled trial, submitted). To gain more insight into the facilitators 

and barriers of the Step-Dep program and to understand the effects of the intervention in 

daily life better, a qualitative process evaluation study was performed alongside the trial. 

Qualitative studies can complement quantitative outcomes by gaining deeper understanding 

of interventions and this can yield valuable input for the development and implementation of 

the next generation of care models in the management of mental-physical multimorbidity 

and frailty, and can inform the policy debate [16]. This paper reports the results of this 

process evaluation exploring experiences with the Step-Dep program from a patient and 

practice nurse perspective.

METHODS

Step-Dep study

The process evaluation entailed semi-structured face-to-face interviews with both patients 

and practice nurses in the intervention arm of the Step-Dep study. The methods and design 

have been described previously [17]. In short, we screened all patients with DM2 and/or 

CHD in 27 participating General Practitioner (GP) practices for subthreshold depression, 

defined as a Patient Health Questionnaire 9 (PHQ-9; range 0–27) score of six or more [18, 

19], and no major depressive disorder according to the Mini International Neuropsychiatric 

Interview (MINI) [20, 21]. Patients in the intervention arm were offered a stepped-care pre-

ventive program, and patients in the control arm received care as usual. The stepped-care 

intervention consisted of four sequential but flexible treatment steps, each lasting 3 months; 

1) watchful waiting, 2) guided self-help, 3) problem solving treatment (PST) and 4) referral 

to the general practitioner. After each step, patients with a persisting PHQ-9 score of six or 

more were offered the next treatment step of the intervention. Due to the pragmatic nature 

of the Step-Dep trial, treatment steps could be personalized or skipped if deemed necessary. 

A trained practice nurse delivered the stepped-care program. This training focused on how 

to implement the stepped-care program, how to provide guidance with the self-help course 

using motivational interviewing techniques and how to provide the PST (see Appendix 1 for 

a detailed description of patient and practice nurse roles during Step-Dep). The training was 

developed and provided by a qualified trainer in collaboration with research team members. 
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During the trial, all practice nurses were regularly supervised by the training staff and could 

contact them to discuss any questions or problems.

Participant selection and recruitment

We used purposeful sampling in order to include patients with as many perspectives on 

the pre-specified topics as possible [22]. Based on a literature review of factors influencing 

depression incidence and outcome, we selected patients on: gender, age, presence of DM2 

and/or CHD, self-reported history of depression, self-reported current depression, level 

of education, baseline depression severity (PHQ-9), baseline anxiety severity (HADS-a), 

baseline quality of life score (EQ5D), baseline social support scores, and locus of control 

scores. We also selected patients who had received different elements of the stepped-care 

program as well as a patient that had dropped-out of the program. We included patients 

from all different GP practices.

All nine practice nurses involved in the actual implementation of the Step-Dep program were 

interviewed. Amongst them were both somatic practice nurses, whose primary task is the 

physical health management of primary care patients with diabetes and/or cardiovascular 

disease, and psychological practice nurses, whose primary task is to provide low-intensity 

mental health care for primary care patients. In the Netherlands, the educational programs 

for these two types of practice nurses are separate and generally take one year after an 

appropriate pre-registration education of four years at an University of Applied Sciences. 

Patients are not charged for practice nurse consultations in primary care; this type of care 

is reimbursed within public health insurance. At the start of the intervention in 2013, per 

standard practice size of 2350 registered patients, 0.33FTE somatic practice nurse and 

0.25FTE psychological practice nurse were available.

Patients and practice nurses were asked by an investigator (AP or DO) to participate in the 

evaluation of the Step-Dep study by phone. All selected participants agreed to be inter-

viewed, except for three patients due to terminal illness of themselves or their partners.

Data collection

To structure the interviews and maintain conformity in the different interviews, a topic guide 

was used (Appendix 2), which was developed based on study aims and patients’ and practice 

nurses’ feedback during the Step-Dep study. Additionally, to systematically evaluate the 
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experiences with the Step-Dep program, we added questions based on the RE-AIM model 

[23]. RE-AIM assesses five dimensions of an intervention: reach, efficacy, adoption, imple-

mentation, and maintenance. Reach explores characteristics of study participants compared 

to the target population; efficacy refers to whether the targeted outcome was achieved; 

adoption assesses variables of the staff and settings executing the intervention; implemen-

tation refers to intervention fidelity and resources (i.e. time); maintenance evaluates both 

individual-level and organizational/setting-level intervention sustainability. Based on the 

topic guide, semi-structured open-ended questions were formulated (Appendix 3 and 4). The 

process of data collection and analysis was iterative, meaning that the researchers started 

data analysis after the first interviews to further explore and validate emerging themes in 

the next interviews. This process evaluation was summative and retrospective; the results 

were not used to adjust the program along the way.

All interviews were conducted between September and November 2015 by ADP and DO. 

Interviews with individual participants were held at home (patients n = 11), at the GP practice 

(practice nurses n = 8) or at the Vrije Universiteit Amsterdam (patients n = 4, practice nurses 

n = 1). The interviews lasted about 45 minutes each. The interviews were audio-recorded 

and transcribed verbatim with the permission of the participants. To check the validity of 

the transcription, participants received a summary of their interview and were asked if they 

recognized the main themes (member check) [22]. All participants but one (a patient who 

could not be reached despite multiple attempts) confirmed the content of the summary by 

mail to be representative for the interview.

Data analysis

The transcriptions of the interviews were analysed by two researchers (AP and DO) and 

emerging themes and subthemes were identified individually. First, using Atlas.ti 5.7.1 soft-

ware codes and labels were attached to citations related to specific topics (open coding), 

leading to a set of descriptive topics per transcript. Then, all labels of all transcripts were 

compared and redefined, and clustered into themes and subthemes (axial coding). Eventu-

ally, overarching themes were formulated (selective coding), and similarities and differences 

between cases were identified (cross case analysis of constant comparison) to provide 

further insight into the research questions. Furthermore, ‘check coding’ was used, mean-

ing that three different researchers (AP, DO and KS) were involved in the process of data 

analysis, in order to enhance the reliability [22]. Relevant themes were agreed upon and for 
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each theme the most illustrating quotes were selected and only adjusted if necessary for 

readability for the final report.

Data saturation

In qualitative research, the process of data collection and analysis ends when ‘saturation’ 

is reached [22]. This is the point where no new information is added and data replication 

occurs. From the patient perspective, we reached this point after interviewing 11 patients. 

We have subsequently interviewed four more patients to confirm this.

RESULTS

Description of participants

Of the participating patients, eight were female and seven male. The age range was from 

48 to 84 years. PHQ-9 levels at baseline varied from 2 to 16. Additional data regarding the 

chronic condition, education level, self-reported depression at baseline, self-reported history 

of depression, and number of program steps terminated can be found in Table 1. Of the 

interviewed practice nurses, six were psychological practice nurses and three were somatic 

practice nurses. One of the three somatic practice nurses had been a psychological practice 

nurse before. The number of Step-Dep patients per practice nurse varied from 3 to 24. To 

ensure anonymity, age and gender are not mentioned.

4
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Practice nurses

Interview nr Practice nurse type Number of Step-Dep patients treated

N1 psychological practice nurse 24

N2 psychological practice nurse 15

N3 psychological practice nurse 13

N4 psychological practice nurse 10

N5 somatic practice nurse 3

N6 somatic practice nurse 6

N7 psychological practice nurse 15

N8 currently somatic practice nurse, previously 
psychological practice nurse

3

N9 psychological practice nurse 7

Abbreviations: F= female, M= male, CHD= Coronary Heart Disease, DM2= Diabetes Mellitus type 2, PHQ-9=Pa-
tients Health Questionnaire 9 score. *Scores do not equal inclusion PHQ-9 scores due to time between inclusion 
and baseline

Themes

The results from this study can be understood using five overarching themes; 1) motivation 

to participate, 2) the Step-Dep program, 3) patient care, 4) patient wellbeing and 5) recom-

mendations for future care. They illuminate the main experienced facilitators and barriers 

of Step-Dep. The term facilitator used in this paper translates to what interviewees named 

as experienced successful, useful, effective or strong elements of the program. The term 

barriers is used to express the opposite. An overview of the main results per theme can be 

found in Table 2.

4
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Table 2: Overview of main results by theme

Theme Main results

Motivation to participate Patients were primarily motivated to participate in Step-Dep to contribute to 
scientific research rather than their desire to improve their depressive symptoms

Practice nurses perceived this as a barrier to motivate patients for the different 
treatment steps, especially the self-help course

The Step-Dep program Role and competences of the practice nurse:

In order to discuss their mental health problems, patients needed to feel a 
connection to the practice nurse

Somatic practice nurses expressed a lack of competence to recognise and treat 
mental health problems

Treatment steps and stepped-care protocol:

The offered treatments were viewed to be only suitable for specific patients

Practice nurses preferred flexibility in the choice of therapy over pre-determined 
interventions in a one-size fits all protocol

Using the PHQ-9:

The PHQ functioned as a useful starting point for the conversation on mental 
health, but was not widely supported as monitoring instrument or to base 
treatment decisions on

Patient care Interviewees experienced improved accessibility and decreased experienced 
stigma of receiving mental health care

The increased awareness and attention for mental aspects in chronic disease 
management were experienced as very valuable

Monitoring mental health is deemed important

Patient wellbeing Patients gained more insight into their mental health status by regularly filling out 
the PHQ-9

Perceived effectiveness of Step-Dep on improving depressive symptoms varied 
greatly, but most interviewees felt that the program had been beneficial for 
patients’ well-being.

Recommendations for 
future care

Monitoring of mental health in chronically ill patients should start from the time 
of diagnosis of the chronic disease

1. Theme: motivation to participate

Patients reported widely different reasons to participate. Interestingly, less than half named 

the desire to improve their mood as a primary motivation. A few wanted to use the study 

to analyse their mood, whereas others were curious about the possible interaction of their 

depressive symptoms with their chronic disease or felt that the study acknowledged this 

link. Another reason mentioned, was the GP’s advice to enroll.
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All interviewed patients stressed the importance of contributing to scientific research, and 

named this as (one of) their main motivator(s) to participate.

“In my opinion, if you can get certain results from a research program like this, that 

could help other people, you should collaborate.” (P14)

Practice nurses picked up on this issue when treating Step-Dep participants and perceived 

it as a barrier to motivate some patients for the different treatment steps. Especially with 

the self-help module, a treatment which requires a relatively large input from patients, this 

lack of intrinsic motivation was perceived as problematic.

“By many, this wasn’t actively requested. They were asked: ‘Would you like to 

participate in a research program?’ It did not come from within, like: ‘I am stumbling 

upon problems, I am stuck, I want help.’ It’s a different story if it would originate from 

intrinsic motivation.” (N1)

This phenomenon might explain some of the lack of effectiveness and the relatively low 

uptake of the Step-Dep intervention. Around 30% of patients who were offered one of the 

treatment steps, declined this step (Pols AD, Van Dijk, Bosmans SEM, Hoekstra JET, Van 

Marwijk HWJ, Van Tulder MW, Adriaanse M. Effectiveness of a stepped-care intervention 

to prevent major depression in patients with type 2 diabetes mellitus and/or coronary heart 

disease and subthreshold depression: a pragmatic cluster randomized controlled trial, sub-

mitted). Possibly, the research setting created an artificial situation, motivating patients to 

participate without much need for care.

2. Theme: the step-Dep program

The role and competences of the practice nurse

The patient interviews illuminated that a good personal connection with the practice nurse 

determined whether they felt they could discuss their mental health problems. For several 

patients, the contact with the practice nurse itself was the most important facilitator of the 

program, whereas for two others the lack of a good connection was the most important 

barrier.

4
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“The best element…that (name practice nurse) listened to me so carefully […] He made 

me feel calm […] we just got along well.” (P4)

“If I am with someone, with whom I can easily talk and I feel like he understands me 

and we click, I can open up more. I did not feel like I was really able to do that now.” 

(P10)

Reflecting on their role and competences as mental health caregivers, the somatic practice 

nurses who lacked mental health work experience, cited that they lacked education, skills 

and experience to recognise and treat mental health problems in general, despite the Step-

Dep training. They pointed this out as the main barrier to participate and function in the 

Step-Dep program.

“That (mental health care for chronic illnesses) is not something you learn during the 

practice nurse educational program. […] Purely somatic health.” (N5)

“As a somatic practice nurse, I felt like I utterly failed these people in certain aspects. 

They clearly indicated that they were dealing with problems and that they were 

struggling […] I felt like I wasn’t really able to help out.” (N6)

They did want to master these competences, since in their experience, various mental health 

problems often interfere with somatic problems and they found these skills essential for a 

holistic treatment.

“I have often noticed that the insulin dependent patients are very afraid of injections 

or hypoglycaemia. There is a lot of anxiety involved. There are lots of people who just 

don’t want to exercise. That is partly lifestyle, but also often psychological. People 

who are severely overweight are better off being referred to a psychologist than 

to a dietician. I feel that one of the most imperative things to do then is to offer 

psychological help, but as a somatic practice nurse, you need more education on 

how to do that and how to recognise such cases.” (N5)

All practice nurses felt that the PST training was very useful and informative. Even so, the 

delivery of the PST was frequently experienced as difficult. Two somatic practice nurses 
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referred their patients to the psychological practice nurse for this step “Because I did not 

feel competent, I reckoned it required more know-how.” (N5)

Even psychological practice nurses said that in order to work with PST with every possible 

patient, they would require more practice. Since they only had a few patients that required 

PST within Step-Dep, these skills could not be extensively trained.

“I had that training and found it very useful; I learned a lot from it. Before I would be 

able to fully use it in daily practice at work, I would like some extra training.” (N2)

The treatment steps and protocol

Practice nurses found it easy to work with the simple and straightforward Step-Dep protocol 

and deviations were hardly deemed necessary. However, ideally, they would prefer more 

room for their own choice of therapy, based on the estimated needs of a patient, instead 

of pre-determined steps in a protocolled sequence. Some practice nurses did not find the 

watchful waiting step fitting for patients they considered in need of care and would have 

preferred to skip this step. Also the self-help and PST were viewed as suitable for specific 

patients only.

“I would like to have a little more freedom of choice though.” (N3)

“You should always keep in mind if it matches one’s individual level and learning style 

and consider carefully if it will be of use to someone.“ (N9)

In line with the findings from the practice nurses’ interviews, the experienced usefulness 

for patients was mixed for both the self-help and PST. Half of the interviewed patients that 

were offered the self-help course considered it one of the best elements of the Step-Dep 

program, whereas the other half did not find it helpful. Commonly mentioned benefits were 

the practical advices it offers, the accessible and understandable writing style, the insight 

it provided into their symptoms, and the advantage of being able to look up information at 

their own convenience later on. Barriers were how the course confronted them with their 

negative current mental state and the seemingly overwhelming amount of information.

4
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“It is difficult to face at times. […] To admit that you have a problem and then pick up 

that book.” (P9)

Patients figured that more intensive guidance from the practice nurse was helpful to comply 

with the course “…in order to be forced to actually go through that book…” (P9) and to reduce 

the amount of information by recommending specific chapters applicable to them.

“(Name practice nurse) would say: ‘Let’s go to chapter 9; it is precisely what you have 

been through. Why don’t you read that so we can go from there.’ That helps.” (P7)

Most practice nurses also experienced that their guidance, especially in combination with 

using motivational interviewing techniques, did improve patients’ motivation, which could 

be a barrier as mentioned in the previous theme.

Three of the interviewed patients had received PST and their experiences were again quite 

personal. One patient felt it was too similar to his work approach and this therapy therefore 

did not work for him.

“[…] that is how you approach a project. It gets on my nerves if you analyse your own 

health in that same, simplistic manner.” (P7)

The other two patients felt it did help to deal with their problems, although it was sometimes 

hard to face them.

“To look at it differently, from another perspective. It made me face my problems. It 

did help me, but not all the time, because I can’t just change like that.” (P12)

The PHQ-9 questionnaire

During the Step-Dep study, the PHQ-9 questionnaire was used for screening and monitoring 

of depressive symptoms and treatment decisions were based on its scores. A positive 

side-effect was that the majority of both patients and practice nurses felt that filling out the 

PHQ-9 together was an easy starting point to talk about patients’ mental state.
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“Filling out the questionnaire is convenient, because it is a natural way to start the 

conversation.” (P5)

Two patients, however, felt that their three-monthly sessions were limited to this purpose, 

which was dissatisfying for them.

When investigating patients’ experiences with how accurately their scores on the PHQ-9 

questionnaire reflected their depressive symptom severity, all but two interviewed patients 

recognized themselves in the (subthreshold) depressed profile at the start of Step-Dep. 

However, four patients felt that the scores during the one-year follow-up did not measure 

the change in their mood accurately.

”When she would say: ‘Your score has improved since last time’, I would feel like: ‘Ok, 

if you say so.’ It did not feel like it had improved.” (P14)

In concordance with these patients, most of the practice nurses did not feel that the PHQ-9 

measured changes in depressive symptoms during the year of follow-up accurately and 

making treatment decisions solely based on the PHQ-9 was not considered sufficient; 

clinical judgement was deemed necessary.

“You should always look at the PHQ-9 as a whole. […] I don’t think you should ever 

use an instrument like that to make a stand-alone decision or base that on a certain 

score.” (N3)

3. Theme: patient care

Due to the preventive approach, meaning that care was pro-actively offered as standard 

care, many patients and practice nurses experienced improved accessibility of mental health 

care. Especially the advantage of receiving care without a stigma was expressed.

“I had been depressed, but I was doing a bit better. I thought: ‘If I participate and get 

this help, it won’t be so hard to deal with.’ You won’t say: ‘Ring the alarm, I need help 

because I am not well mentally.’” (P7)

4
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“A low threshold. An easy access without a stigma. […] Like this, it is offered as ‘This 

is standard care for this group.’ This way you are not crazy, it is not all in your head, 

it is just standard care.” (N4)

Many patients said that during the care for their chronic condition, no or very little attention 

is ever paid to mental health.

“I have had that chronic disease for a long time now. No attention was ever paid to it, 

mentally. It was just like: ‘Well, you have diabetes. You can’t do this, but you can do 

that. Take some pills and that’s it.’” (P14)

Participation in the Step-Dep study also made somatic practice nurses realise that normally, 

they put all emphasis on physical and none on mental health.

“What I liked, was that every three months you would ask: ‘How are you? How are 

you feeling mentally?’ That actually never comes up during diabetes treatment.” (N8)

The psychological practice nurses considered this increased awareness and attention on 

mental health an important improvement of current chronic disease management.

“Just paying that explicit attention; ‘How did things evolve for you, ever since you 

knew you had diabetes or heart failure?’ That was received positively by many, and 

had been missing as well. Many people had to cope with it on their own, where an 

intervention might have been necessary. A project like this makes us health care 

providers more aware of the fact that we should monitor closely what the effect of 

our bad news will be.” (N1)

One other highly valued aspect of the Step-Dep intervention was that the practice nurse 

visits were every three months. Both patients and practice nurses felt that this monitoring 

of depressive symptoms was beneficial; it felt like a safety net.

“What worked for me was that because of the consultations with (name practice 

nurse), someone was keeping an eye on me.” (P5)
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“Especially those who weren’t doing all too well and who were struggling a bit, which 

doesn’t necessarily lead to a depression, but is quite difficult, those were pleased to 

be monitored so closely.” (N3)

However, a few patients felt it was an extra burden to come to the GP practice every three 

months during a year, but at the same time said it was necessary to adequately monitor 

their mental health state.

“It is indeed strenuous and a year seems like a lot at the beginning, but I do think you 

actually need that.” (P7)

Part of this burden might have been caused by the research setting, since patients also had 

to fill out three-monthly online questionnaires containing the HADS, PHQ-9, EQ5D, TIC-P, 

locus of control and perceived recovery questionnaires.

4. Theme: patient wellbeing

Remarkably, almost all patients indicated that they gained more insight into their mental 

state just by regularly filling out the PHQ-9, which they pointed out as one of the most im-

portant benefits of the program. Taking the time to analyse their mental state and depressive 

symptoms served as a form of self-reflection.

“The real eye-opener for me was that I became aware of my own behaviour. As I 

filled out the questionnaires again and again, I realised: ‘This is how people see me.’ 

Whereas I hadn’t really noticed my negativity or that I was feeling a bit down myself. 

That was the biggest plus for me.” (P10)

The majority of interviewed patients and practice nurses felt that Step-Dep had been ben-

eficial for patients’ well-being somehow, however sometimes in other ways than improving 

depressive symptoms per se.

“Just talking about depression or stress, that by itself is so useful. Not to make it go 

away, but to keep it under control, to be heard or to feel supported.” (P1)

4
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“They mainly benefitted from being more aware of and having more insight into how a 

chronic disease like diabetes or heart-failure can affect how we function and feel. And 

the acknowledgment; somebody is really taking it seriously and listening carefully.” 

(N1)

Almost all patients would therefore recommend others to participate in a program like Step.

“With very little investment, it might become clearer to you what your problem is and 

be of help.” (P11)

When evaluating the perceived effectiveness on improving depressive symptoms of the 

program, it became apparent that this varied greatly between patients. Several felt that their 

depressive symptoms had evidently improved because of Step-Dep, whereas a few said 

that the program had made no difference at all.

Practice nurses viewed this in a similar way, saying that “… some really benefitted from it 

and others did not.” (N4)

Almost all practice nurses had several examples of patients where they felt that Step-Dep 

had really improved depressive symptoms.

“I definitely see positive results. I see, and that is also how they describe it, that they 

have more tools, a big repertoire of possible solutions to try out when they are not 

doing well. They have more control over their problems.” (N9)

When investigating why for some the program had not been useful, explanations were 

diverse. For some patients, the fact that they were participating in a scientific research low-

ered the expectations of possible benefits from the program, which seems to have formed 

a barrier for effective care for these patients.

“Because the program is called ‘research’, you don’t expect it to offer help. […] I’ve just 

always looked at it as research.” (P13)
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Others did not get practical advices on how to improve their mood, the treatment they 

wanted or enough treatment sessions. One patient disengaged from the program because 

it did not help him, whereas a work reintegration project he was simultaneously engaged in 

did, because of the purpose of and link to coming back to work.

When questioning why the practice nurses felt that the program had not been useful for 

some patients, explanations were just as diverse. One said the program had been offered 

too late. Another said that it was hard to really measure the experienced benefits.

“I think that most people benefitted from it in some way, but that is very so hard to 

measure.” (N2)

Two practice nurses concluded that the program sometimes did not work because many 

patients said they did not have any depressive symptoms.

“Almost everybody said that they had no depressive symptoms. So you can ask 

yourself whether you’ve reached the target population you were aiming for.” (N2)

A program like Step-Dep was felt not to be suitable for patients with psychiatric comorbidity, 

which was indeed an exclusion criterion. Nonetheless, two practice nurses did have such 

patients in their Step-Dep treatment and reckoned that to be the reason why these patients 

did not improve during the program.

“If people have a lot of mental baggage, this doesn’t work sufficiently. […] If you would 

exclude these vulnerable individuals, I think it would work very well.” (N4)

5. Theme: recommendations for future care

When discussing future prevention of depression, both patients and practice nurses agreed 

that this should take place in the GP practice. Patients prefer having chronic disease man-

agement clustered in one facility and enjoy the familiarity with the caregivers present in a 

primary care practice. Both a patient and a practice nurse suggested offering a prevention 

program like Step-Dep at the time of a new diagnosis of a chronic disease.

4
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“Caring for people who are confronted with this for the first time, by their general 

practitioner, could be a good idea.” (P2)

“We were too late for a very large part of the target population. Because some had 

already been through a phase of excessive sadness, which made me think: ‘We might 

have been able to avoid this by offering a program like Step-Dep earlier on.’” (N1)

When testing this idea with others patients and practice nurses, most viewed it as an im-

provement of current chronic care. A few practice nurses added that one should avoid 

unnecessary medicalization of patients. In their opinion, patients should be made aware of 

the possibilities of mental health care, but only start therapy when experiencing problems.

DISCUSSION

This qualitative study reports the results of a process evaluation exploring experiences 

with the Step-Dep program from a patient and practice nurse perspective. Our findings 

show that the main facilitators were: increased awareness of and insight into mental health 

in chronic disease management and improved accessibility and decreased experienced 

stigma of receiving mental health care. Main barriers were that patients were primarily 

motivated to participate to contribute to scientific research rather than their intrinsic need to 

improve depressive symptoms. Additionally, the PHQ-9 was not widely supported to monitor 

depressive symptoms or base treatment decisions on. Furthermore, somatic practice nurses 

expressed a lack of competence to recognise and treat mental health problems.

This process analysis has several strengths. Interviewing both patients and practice nurses 

enabled an evaluation from two essential perspectives; caregiver and care receiver. These 

perspectives were assessed within the context of a pragmatic trial, approximating a routine 

setting as much as possible. Additionally, the use of the theoretical RE-AIM framework in 

this evaluation ensured a thorough investigation of barriers and facilitators. Other strengths 

are the utilisation of two independent analysts, the systematic development of codes and 

code definitions, the use of a qualitative computer program, and complete data saturation 

of information after coding the interviews.
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Limitations of this study are that one of the researchers conducting the interviews was also 

one of the main researchers of the Step-Dep program, possibly influencing interviewees’ 

answers. However, before starting the interviews, strong emphasis was put on the impor-

tance of all feedback to improve future depression care. Our findings may not generalise to 

contexts where chronic disease management relies on different professionals than the GP 

and the somatic practice nurse, or where psychological practice nurses are not co-located 

or available in primary care. Furthermore, due to the aim of this process evaluation, we only 

interviewed patients from the intervention arm. Information from the control arm patients, 

on for example their own ‘self-help’ strategies and experiences with filling out the PHQ-9, 

could have been of added value. Considering the strengths and limitations of this study, our 

findings give important input for future research. We will discuss the principal findings in 

the light of current literature.

Firstly, the improved accessibility of care and the perception of a less stigmatising way in 

which care was delivered are in line with findings from another qualitative interview study 

among patients, GPs and practice nurses performed alongside a comparable randomised 

clinical trial on depression care [24]. Such benefits are important to patients, but hard to 

measure and usually not evaluated in effectiveness studies.

Secondly, it seemed of added value to standardly use the PHQ-9 in chronic disease man-

agement to offer patients a form of self-reflection on their mental state and facilitate the 

conversation on this topic. In another study, patients also saw it as an efficient and struc-

tured supplement to medical judgment, and as evidence that general practitioners were 

taking their problems seriously [25]. Even though the PHQ-9 has been shown to be a valid 

instrument to both screen for [18, 19] and monitor depressive symptoms [26], many patients 

and practice nurses in our study did not find this instrument appropriate for the latter. 

The preference of caregivers to rely on clinical judgment rather than depression severity 

scales has been described before [25]. Possibly, the most acceptable use of the PHQ-9 for 

caregivers would be as an instrument of self-reflection and as an ‘ice-breaker’ , but not to 

base treatment decisions on.

Thirdly, our data revealed that somatic practice nurses experience a lack of competence in 

recognizing and handling depressive symptoms in chronically ill patients. Other qualitative 

studies have observed the same [24, 27, 28]. While for both somatic and psychological 

4
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practice nurses the competence with the delivery of PST seemed dependent on the number 

of patients treated in Step-Dep, this general lack of confidence for the somatic practice 

nurses did not. The two-day Step-Dep training appeared insufficient to compensate for ex-

perienced educational shortcomings. Despite the small number of somatic practice nurses 

in this study, this is an important finding given the prevalence of depressive symptoms in 

chronically ill patients and the increasing lead of the somatic practice nurse in chronic dis-

ease management. Therefore, we consider it important to educate somatic practice nurses 

better in recognizing and handling mental health problems. The somatic practice nurses 

interviewed in this study felt this need and were willing to do so. In contrast to our findings, 

the study by Barley et al. [29] showed that practice nurses do not see mental healthcare 

as part of what they do. In addition, a recent qualitative study on integrated care from the 

UK indicated that patients might prefer not to discuss mental health problems with their 

somatic health caregiver [24]. However, this was not in line with our study outcomes, where 

this preference was not expressed by patients. To explain these differences and to determine 

potential improvements in the somatic practice nurse education on mental health and how 

to best offer future integrated care, these views and preferences should be evaluated further.

Finally, most interviewed patients said to have been motivated to participate in order to 

contribute to scientific research, which practice nurses perceived as a barrier to deliver 

optimal care. It is possible that patients were not sufficiently aware of the possible benefits 

of the intervention for their depressive symptoms. However, both this potential benefit and 

the positive screening result on subthreshold depression were explicitly mentioned in two 

separate letters and in the final phone call during the consenting process, and during the 

first practice nurse visit both the rationale of Step-Dep and the depressive symptoms were 

discussed as well. It seems more plausible that the extent to which patients experienced a 

need for the offered mental health care played a role. Having a need for care is an essential 

motivator to take up offered care, especially in view of the self-activating nature of the offered 

psychological interventions within the Step-Dep study. Since prevention is often offered to 

people in an early or mild stage of their mood disorder, implicating less distress or suffering 

of the patient and therefore a limited need for care [30], this barrier may be challenging to 

overcome. The depression guidelines of the Dutch College of General Practitioners stress 

the importance of the existence of the need for care to increase the probability of treatment 

success, and plead against pro-actively offering depression care to patients having depres-

sive symptoms as indicated by screening [31].
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Further research should focus on approaches within chronic disease management to iden-

tify and proactively treat only those who are likely to benefit from preventive depression care 

but also experience a need for such care. Finding optimal strategies to routinely assess and 

monitor mental health issues while supporting resilience is perhaps required for the rest.

CONCLUSION

Although Step-Dep was not superior to care as usual in the prevention of major depression, it 

was perceived as valuable by the interviewed patients and practice nurses. The perceived ef-

fectiveness on improving depressive symptoms varied greatly among interviewees, but most 

felt that the program had been beneficial for patients’ well-being. Main facilitators, such as 

increased awareness and understanding of mental health problems, improved accessibility 

and decreased experienced stigma of mental health care in chronic disease management, 

are difficult to capture in conventional quantitative outcomes. These difficulties in combi-

nation with the appointed barriers may have contributed to the non-significant difference 

in effects of the Step-Dep intervention compared to usual care. Notwithstanding, both the 

facilitators and barriers described in this process evaluation might guide the development 

of future studies aiming to reduce the burden of depression among patients with a chronic 

physical disorder.
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Appendix 1 Practice nurse and patient roles per step in Step-Dep program

Step Role of practice nurse Role of patient

Watchful waiting Introductory consultation with patient. 
Explains stepped-care program and its ratio-
nale. If applicable, gives information and/or 
brochure about mild depression with simple 
advices on how to cope with mild depressive 
symptoms. Is available for patient, if needed

Gets acquainted with practice 
nurse. Receives information 
on stepped-care program and 
its rationale. Contacts practice 
nurse if needed

Guided self-help Explains self-help course, hands out 
materials. Contacts patient every other week 
by phone to monitor progress. Uses motiva-
tional interviewing techniques to activate the 
patient, if needed. If needed, invites patient 
to discuss current depressive symptoms; if 
needed offers early progress to step 3

Starts self-help and works 
through course at own con-
venience. Discusses progress 
every other week. If needed, 
visits practice nurse and starts 
step 3

Problem Solving Treatment Offers brief cognitive behavioral intervention 
focusing on practical skill building in 7 
sessions. Explains stages of problem solving 
and applies to problems encountered in daily 
life, helping to regain control of life

Visits practice nurse for 7 PST 
sessions, working through 
problems together, learning 
practical skill building

Referral to GP Refers patients to GP for further assessment 
of depressive symptoms. Provides a 
summary of the offered treatment

Visits GP to discuss provided 
treatment and following treat-
ment for depressive symptoms

Appendix 2 Topic list

RE-AIM Topic

Reach Appropriateness Step-Dep patients (target population)

Depression: recognition, severity, causes, improving factors

Need for care

Motivation to participate

Access mental health care

Efficacy Perceived effectiveness

Perceived usefulness

Adoption Information practices, caregivers

Implementation Barriers & facilitators

Deviations from protocol

Reasons for dropout

Prerequisites for implementation

Maintenance Satisfaction

Feasibility for future
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Appendix 3 Patients interview

Topic Question

General How was your experience participating in Step-Dep/ the program in your general 
practitioner practice?

What was the best part for you?

What was the weakest part for you?

Motivation Why did you decide to participate in Step-Dep?

Mental state How would you describe your mental state before starting Step-Dep?

If not depressed: please tell more about it?

If depressed: please tell more about it? Did it influence your life? What do you 
think caused it? Is there a relationship with your chronic disease? How? How is 
your mental state now? If improved: what are the reasons for that improvement?

Did you feel the PHQ-9 reflected your mental state correctly? Why? Why not?

Need for care Were you in need of care/ a preventive program to improve  
depressive symptoms?

How would it have been, if you had not received an invitation for Step-Dep?

What were your expectations/ hopes from the program?

Did the program match your needs?

What would your care of choice have been like? And to improve  
depressive symptoms?

How would it have been for you to be offered a program at the time of diagnosis 
of your chronic disease?

Perceived effectiveness Was the offered program useful to improve your depressive symptoms? Why? 
Why not? What was most useful to you? How do you see that in the long-term?

How were/was the consultations with the practice nurse/ self-help/ problem 
solving treatment/ referral to general practitioner for you?

Suggestions for future care Would you recommend this program to others? Why? Why not? To whom?

What would your suggestions be to improve Step-Dep?

Is there anything you would like to add to the interview?

4
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Appendix 4 Practice nurse interview

Topic Question

General How did you experience executing Step-Dep?

What is your opinion on the Step-Dep program?

What were the main facilitators?

What were the main barriers?

Reach Were the selected patients appropriate for this prevention program? Why? Why not?

How did you view their mental state/ depressive symptoms? Did patients 
recognize themselves in the depressed profile? What are causes for depressive 
symptoms? How do you view the relationship with the chronic disease? What 
coping strategies do patients have with a chronic disease?

Were the patients in need for care for depression? Other need for care? Why?  
Why not?

Efficacy Did the program match their need for care?

Was Step-Dep effective in your opinion on preventing depression/ improving 
depressive symptoms for these patients? Why? Why not? How?

What is your view on the program elements: consultations, self-help, problem 
solving treatment, referral to general practitioner?

If the depressive symptoms improved in your patients; what was the reason for 
this improvement? Did the program play a part?

Implementation Why did you decide to participate in Step-Dep?

How do you view your competences to execute the program?

Was it necessary to deviate from the protocol? Why? Why not?

How was using the PHQ-9 for you? And as a screening/ monitoring/ decision tool?

How much time would you need for the consultations/ self-help/ problem 
solving treatment?

Maintenance Is this program (or elements) useful in daily practice for this group? Why? Why not?

Would you use this program (or elements) in the future? Why? Why not?

What would be necessary to implement this in your practice?

How would you ideally see depression prevention?

What is your opinion on offering a program like that at the time of diagnosis of 
the chronic disease?
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in patients with diabetes mellitus type 2 and/or coronary 
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ABSTRACT

Background: Comorbid depression is common in patients with type 2 diabetes (DM2) 

and/or coronary heart disease (CHD) and is associated with poor quality of life and 

adverse health outcomes. However, little is known about patients’ and practice nurses’ 

(PNs) perceptions of depression. Tailoring care to these perceptions may affect depres-

sion detection and patient engagement with treatment and prevention programs. This 

study aimed to explore patients’ and PNs’ perceptions of depression in patients with 

DM2/CHD screened for subthreshold depression. 

Methods: A qualitative study was conducted as part of a Dutch stepped-care prevention 

project. Using a purposive sampling strategy, data were collected through semi-structured 

interviews with 15 patients and 9 PNs. After consent, all interviews were recorded, tran-

scribed verbatim and analyzed independently by two researchers with Atlas.ti.5.7.1 software. 

The patient and PN datasets were inspected for commonalities using a constant compar-

ative method, from which a final thematic framework was generated. 

Results: Main themes were: illness perception, need for care and causes of depression. 

Patients generally considered themselves at least mildly depressed, but perceived severity 

levels were not always congruent with Patient Health Questionnaire 9 scores at inclusion. 

Initially recognizing or naming their mental state as a (subthreshold) depression was difficult 

for some. Having trouble sleeping was frequently experienced as the most burdensome 

symptom. Most experienced a need for care; psycho-educational advice and talking therapy 

were preferred. Perceived symptom severity corresponded with perceived need for care, but 

did not necessarily match help-seeking behaviour. Main named barriers to help-seeking 

were experienced stigma and lack of awareness of depression and mental health care 

possibilities. PNs frequently perceived patients as not depressed and with minimal need 

for specific care except for attention. Participants pointed to a mix of causes of depression, 

most related to negative life events and circumstances and perceived indirect links with 

DM2/CHD.

Conclusion: Data of the interviewed patients and PNs suggest that they have different 

perceptions about (subthreshold) depressive illness and the need for care, although views 

on its causes seem to overlap more. 
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BACKGROUND

Comorbid depression in patients with type 2 diabetes (DM2) and/ or coronary heart disease 

(CHD) is a major health issue. The risk of depression in these patients is approximately 

double compared to the general population [1,2]. This comorbidity is associated with di-

minished self-care and medication adherence [3,4], poorer quality of life [5], and increased 

mortality [6,7]. Similar negative effects are seen with comorbid subthreshold depression [8], 

defined as clinically relevant depressive symptoms without fulfilling the criteria for major 

depressive disorder (MDD). Subthreshold depression is present in approximately one third 

of the patients with DM2 and/or CHD [9–11] and is the strongest predictor for the onset of 

MDD [12,13]. 

Despite its negative impact, depression often remains under-recognized, under-discussed 

and undertreated in the general population [14]. The detection of comorbid depression in 

patients with long term physical conditions, like DM2 and CHD, is even more challenging 

as symptoms can overlap [15,16]. Therefore, in clinical guidelines, various organizations 

have suggested screening for depression to improve detection rates [15,17,18]. However, at 

present, there is no substantial evidence that this approach is effective [19,20]. Reducing 

the burden of depression by preventing the influx of new cases is a promising strategy, 

particularly through early recognition and treatment of patients at risk (indicated prevention), 

such as those with subthreshold depression. Meta-analyses have shown that preventative 

psychological interventions can overall reduce the incidence of MDD in comparison to 

control groups [12,21]. 

Offering preventative psychological interventions in a stepped-care format could be an 

efficient approach, which also fits well with current task shifting and delegating trends. In 

primary care in the Netherlands, most GPs work with psychological practice nurses (those 

who provide low-intensity mental health care) and somatic practice nurses (those who 

largely focus on general physical care), who are generally located in the same building. 

This internationally unique integrated primary care team aims to provide local communi-

ty-based continuity of care [22,23]. In stepped-care, patients start with minimally intensive 

evidence-based treatments and progress is monitored systematically. Those who do not 

improve adequately, step up to a treatment of higher intensity [24]. Many guidelines en-

dorse this stepped-care principle for depression treatment [15,25,26], but the evidence on 
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the effectiveness of prevention is limited and conflicting. While effective in reducing the 

incidence of MDD in elderly or visually impaired populations [27–29], it was not superior 

to usual care in other elderly, diabetic or primary care populations [9,30–32]. Recently, we 

conducted a randomized controlled trial in which we evaluated whether a pragmatic, nurse-

led stepped-care program was effective in reducing the incidence of MDD at 12-months of 

follow-up in comparison with usual care among patients with DM2 and/or CHD and sub-

threshold depression (Step-Dep study) [33]. The stepped-care approach was not superior 

to usual care after one year [34]. Consecutively, qualitative research was conducted to gain 

a deeper understanding of these results. A process evaluation was conducted in which 

we explored both patients’ and practice nurses’ experiences with the Step-Dep program 

using the RE-AIM model which assesses five dimensions of an intervention: reach, efficacy, 

adoption, implementation, and maintenance [35]. We focused on barriers and facilitators of 

the implementation of the Step-Dep program [36] next to a more conceptual exploration of 

how DM2/CHD patients and practice nurses perceived comorbid depression. 

More insight into patients’ perceptions of depression in long-term conditions is of great 

value. Recent systematic reviews have suggested that the limited understanding we cur-

rently have contributes to many of the encountered difficulties in depression care [16,37]. 

Differences between patients’ and health care providers’ perceptions further add to these 

difficulties [38]. As most patients with depression and DM2 and/or CHD are managed in 

primary care in the Netherlands, knowledge of these patients’ and their health care providers’ 

perceptions of this comorbidity is important, but only a few studies investigating this have 

been conducted [16,39–44]. The most used theoretical framework in such studies on per-

ceptions or illness representations is the Common Sense Self-Regulation Model of Health 

and Illness by Leventhal et al [45]. This framework states that patients construct their own 

perceptions of the causes and consequences of the illness, its time-course, the feasibility of 

controlling or curing it, how it affects one’s identity and emotions, and how well the illness 

is understood. This helps patients to make sense of their illnesses and serves as the basis 

for coping. Previous studies have mainly focused either on the patient perspective and their 

experienced relationship between these disorders (the ‘cause’ item of the model) [16,39–42], 

or on health care providers’ views of managing depression in these long-term conditions 

(‘cure-control’) [43,44]. Studies exploring aspects like illness perceptions (‘identity’) and 

perceived need for care (‘cure-control’), or comparing patients’ and health care providers’ 

perceptions are lacking. Yet, to improve patient engagement in future indicated prevention 
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programs, knowledge on whether targeted patients perceive themselves as ‘ill’ and if they 

perceive a need for care, seems crucial. Moreover, better understanding of both caregivers’ 

and patients’ perspectives, as well as the differences between them, may enable prevention 

programs to be more tailored to these perceptions, potentially improving depression care 

[46]. Therefore, this study aimed to investigate patients’ and practice nurses’ perceptions 

of depression in patients with DM2 and/or CHD screened for subthreshold depression.

METHODS

Step-Dep study

This qualitative study was part of the Step-Dep study, which consisted of both a pragmatic 

cluster randomized controlled trial with economic evaluation, whose design [33], results [34] 

and process evaluation [36] have been described elsewhere. The qualitative process evaluation 

consisted of semi-structured face-to-face interviews with 24 participants of the intervention 

arm . As an extension to the ‘reach’ dimension of the RE-AIM model [35], which describes study 

participants’ characteristics and compares them to the target population, patients‘ and practice 

nurses’ perceptions of depression were thoroughly explored and reported in this article. 

Participants and recruitment

We interviewed all the practice nurses involved in the implementation of the Step-Dep in-

tervention. Amongst them were both psychological practice nurses and somatic practice 

nurses. Psychological practice nurses provide low-intensity mental health care for primary 

care patients. Somatic practice nurses provide chronic disease management in the GP 

practice of patients with physical long-term conditions like DM2, CHD, chronic obstructive 

pulmonary disease (COPD) and asthma. In the Netherlands, the educational programs 

for these two types of practice nurses are separate and generally take one year after an 

appropriate pre-registration education of four years at a University of Applied Sciences.

All Step-Dep study participants had a diagnosis of DM2 and/or CHD, hence the term ‘patient’ 

used in this paper. In addition, these patients screened positive on subthreshold or mild 

depression, which was defined as a Patient Health Questionnaire 9 (PHQ-9; range 0-27) 

score of six or more [47,48] without evidence of a major depressive disorder according to 

the Mini International Neuropsychiatric Interview (MINI) [49,50]. We used purposive sam-
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pling [51] to recruit a diverse sample of patients in order to elicit as many different views 

as possible on the pre-specified topics of the Common Sense Self-Regulation Model of 

Health and Illness model [44]. Based on a literature review of factors influencing depression 

incidence and outcome, we selected patients on: gender, age, presence of DM2 and/or CHD, 

self-reported history of depression, self-reported current depression, level of education, 

baseline depression severity (PHQ-9), baseline anxiety severity (HADS-a), baseline quality 

of life score (EQ5D), baseline social support scores, locus of control scores. In addition, we 

selected patients from different urban and rural residential areas.

Both patients and practice nurses were asked by an investigator (AP or DO) to participate in 

the interviews by phone. All initially selected participants agreed to be interviewed, except 

for three patients, who were suffering from a terminal illness or had a terminally ill partner. 

Three other patients were then asked and all agreed to participate. 

Data collection

The interview topic guide (appendix 1) was both based on the study aims of the process 

evaluation [36], and included the assessment of patients’ and practice nurses’ perceptions of 

(subthreshold) depression in DM2/CHD. For the latter, open-ended questions were formulat-

ed (appendices 2 and 3) that drew upon the Common Sense Self-Regulation Model of Health 

and Illness [45]. We focused on illness perception (‘identity’), need for care (‘control-cure’) 

and causes of depression and the interplay with their DM2/CHD (‘cause’). These topics were 

considered to be most clinically relevant by the research-team, because of both patients’ and 

practice nurses’ interim feedback during the Step-Dep study, and the research questions 

that remained after its effectiveness analyses [34]. 

Two researchers (AP and DO) conducted all the interviews from September to November 

2015. After consent, all interviews were anonymized, digitally recorded, transcribed verbatim 

and entered into Atlas.ti 5.7.1 for analysis and data management. Interviews took place at 

venues preferred by participants; at home (patients n=11), at the GP practice (practice nurses 

n=8) or at the VU University Medical Center in Amsterdam (patients n=4, practice nurses 

n=1) and lasted about 45 minutes each. AP kept at a reflective journal to be of aid in later 

analyses. A member check was performed and all participants but one (a patient who could 

not be reached despite multiple attempts) confirmed the content of the summary sent by 

mail to be representative of the interview [51]. Data saturation was reached after interviewing 
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11 patients. Four more patients were subsequently interviewed to confirm this [51]. All nine 

participating practice nurses in the intervention arm were interviewed, with data saturation 

reached after the eighth interview.

Data analysis

The process of data collection and analysis was iterative, as data analysis was concur-

rent with data collection to enable the incorporation and validation of relevant emerging 

themes into subsequent interviews. Elements from a responsive evaluation were used. 

This approach provides the opportunity to explore the multiple perspectives of involved 

stakeholders and to create a rich and multi-layered understanding of a phenomenon [52]. 

An important notion in responsive evaluations is that stakeholders are involved in the study 

and that the perspective of patients is taken into account [52]. Along the research process, 

data were subject to a inductive thematic analysis [53,54] . 

First, codes were attached to citations related to specific (sub)topics (open coding), leading 

to a set of descriptive topics per transcript. Then, all codes of all transcripts were compared 

and redefined, and clustered into themes and subthemes (axial coding) and, overarching 

themes were formulated (selective coding). Next, similarities and differences between cases 

were identified (cross case analysis of constant comparison [55]). Patient and practice nurse 

transcripts were analyzed separately, but comparisons were made across data sets. Two 

researchers (AP and DO) analyzed the data individually, and relevant themes were agreed upon. 

RESULTS

Participants

Table 1 shows the patient and practice nurse characteristics as measured at baseline of 

the Step-Dep study. Of the 15 participating patients, eight were female. The average age 

was 62, ranging from 48 to 84 years. PHQ-9 scores at inclusion varied from seven to 16 

and were 10.9 on average. 11 patients reported a history of depression and five patients a 

current depression. Of the nine practice nurses interviewed, six were psychological practice 

nurses, three were somatic practice nurses and one of the latter had been a psychological 

practice nurse before. The average number of treated Step-Dep patients per practice nurse 

was 11 and varied from 3 to 24. Additional data can be found in Table 1.

5
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Table 1. Patient (n=15) and practice nurse (n=9) characteristics at inclusion Step-Dep study

Patients

Gender (n) Female

Male

8

7

Age Range

Mean

48-84

62

Chronic disease (n) DM2

CHD

DM2 and CHD

9

10

4

Number of long-term conditions Range

Mean

1-9

3

Level of education (n) Low

Average

High

4

5

6

History of depression (n) Yes

No

11

4

Self-reported depression (n) Yes

No

5

10

Depression severity PHQ-9 at inclusion Range

Mean

7-16

10,9

Anxiety HADS-A Range

Mean

2-15

8

Quality of life EQ5D Range

Mean

0,39-0,92

0,72

Social support Range

Mean

34-55

45

Locus of control Range

Mean

5-21

14

Practice nurses

Gender (n) female 7

Type (n) Psychological practice nurse

Somatic practice nurse

6

3

Number of patients treated during Step-Dep Range

Mean

3-24

11

Years of relevant professional experience as health-care provider Range

Mean

3-30

16,3

Abbreviations: CHD= Coronary Heart Disease, DM2= Type 2 Diabetes Mellitus, PHQ-9=Patients Health Ques-
tionnaire 9 score (range 0-27, higher scores indicating more severe depression), HADS-A= Hospital Anxiety and 
Depression Scale (range 0-21, with higher scores indicating more severe anxiety), EQ5D= EuroQol-5D (range 0-1, 
with higher scores indicating higher quality of life), social support (range 0-48, higher scores indicating more 
perceived social support), locus of control (range 0-20, higher scores indicating a more external locus of control)



101

Patients’ and practice nurses’ perceptions of depression 

Main themes

The results of this study are presented by three main themes: 1) illness perception, 2) need for 

care and 3) causes of depressive symptoms. As the focus of this study was on perceptions 

of mental health, this is implied in both the concept of (mental) illness perception and need 

for (mental health) care. An overview of the main findings per theme and the corresponding 

interview questions can be found in table 2. For each theme, the most illustrative quotes were 

selected. Per quote, the main interviewee characteristics are described; P is used for patients 

and N for practice nurses. Full (anonymized) interviewee details can be found in appendix 1. 

5
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1. Illness perception

In general, patients and practice nurses perceived patients’ depressive symptom severity 

prior to the start of Step-Dep as varying widely, ranging from ‘not depressed’ to ‘severely 

depressed’. Patients’ perceptions of their symptom severity did not necessarily correspond 

with their individual PHQ-9 scores at inclusion. It was more common for the PHQ-9 scores 

to be higher than the perceived symptom severity than the other way around, but both 

occurred. When asked whether patients recognized themselves in the ‘subthreshold de-

pression’ profile they were screened on, three patients responded at first that they had 

not felt depressed at all. One of them explained that she only screened ‘positive’ (with a 

relatively high score of 11) on the PHQ-9 by scoring on physical symptoms, unrelated to 

her mood, caused by her multiple chronic diseases. However, during the interviews, the 

other two patients eventually explained that they had been somewhat down or ‘sombre’. 

In Dutch primary care depression guidelines and patient information, ‘sombre’ is the most 

frequently used term to describe all severity levels of depression [56]. It seemed that these 

two patients needed time to feel comfortable enough to open up and reflect on their mood, 

which could be problematic in short consultations in primary care.

“It was not as if I was in a sombre mood when I decided to participate. […] Well yes, 

that was when I was not feeling too happy…” (P2, female, CHD)

All the other interviewed patients did experience some level of depression and indicated 

that this had a significant impact on their daily lives. About half the patients thought their 

mood matched the subthreshold depressed profile well and confirmed that they had felt 

mildly to moderately depressed. Yet many others described themselves as fully depressed.

“I was feeling really miserable. Too often feeling sombre and too tired. A complete 

lack of energy, just a wreck. I had trouble sleeping and concentrating. I was just not 

happy. Not a fun person anymore, in my opinion. (laughs). There was no room for 

anything else. I think I was actually barely hanging on. Yes, I was certainly depressed.” 

(P5, female, DM2)

Whereas almost all patients would have labelled themselves as at least mildly to moderately 

depressed, practice nurses frequently perceived their patients as ‘not depressed’. Two very 
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experienced psychological practice nurses, who treated more Step-Dep patients than other 

practice nurses, even reported that virtually none of their patients were depressed.

“But I did not consider them depressed. That is something you can sense, or taste 

almost. No.” (N7, psychological PN)

One of these practice nurses questioned whether her perception of her patients’ depressive 

symptoms was influenced by her working experience: “As I am used to working with some 

more severe problems, I thought: ‘Am I missing something here?’” (N2, psychological PN). In 

contrast, a few practice nurses called their patients chronically (mildly) depressed and one 

somatic practice nurse thought all her patients had severe depressive symptoms.

In terms of acknowledging, labelling and naming symptoms as part of ‘depression’, patients 

initially had difficulty realizing that their mental state was actually a level of depression. Filling 

out the PHQ-9 questionnaire as part of the screening process of Step-Dep and reflecting 

on that, seemed to help patients to identify their negative mental state as a (subthreshold) 

depression.

“Looking back, I wouldn’t have thought that I was that… how should I phrase that…

sombre. That actually shocked me at times. To realise that I seemed quite negative. 

And I actually was negative back then.” (P9, male, DM2 & CHD)

The following extract illustrates how some practice nurses experienced this in their patients 

as well.

“Due to that questionnaire, they would say: ‘My gosh, all this time, I have been 

depressed without knowing.’ The best example was this one patient who had a 

massive score and was like: ‘My goodness, what is the matter with me?’ Well, she 

had been feeling miserable, but had not connected the dots.” (N3, psychological PN)

Many patients however, who did recognize their mental state as a mild to moderate de-

pression, rejected the term ‘sombre’ to describe it. It felt like a stigma for some or just too 

exaggerated for others. The following quote illustrates this.

5
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“Sombre would be exaggerating, but I sure wasn’t cheerful. Not a happy lad and at 

the same time seeing a psychologist.” (P11, male, DM2)

Almost all patients would spontaneously use other words to describe their low mood, even 

the patients that labelled themselves as ‘fully depressed’.

“took a bad turn” (P10, male, DM2) “rough times” (P11, male, DM2) “continuous sorrow” 

(P13, male, CHD) “down and out” (P12, female, DM2 & CHD) “wrecked” (P12, female, 

DM2 & CHD)

Some of the terms they used, were not even necessarily connected to a depressed mood.

“loss of self-confidence” “stress” (P11, male, DM2) “ burdensome worries” (P1, female, 

CHD) “burn-out” (P12, female, DM2 & CHD)

A striking number of patients reported troubled sleeping and described this as their most 

burdensome symptom. The following quotation illustrates a perceived link between trouble 

sleeping and depression. 

“Trouble sleeping. You fall into a downwards spiral, you get so tired, chronically tired I 

would say. It makes it so easy to stay underneath the covers in the morning, drifting 

off to depression.” (P15, female, CHD)

2. Need for care

Most interviewed patients indicated that they experienced a need for (mental health) care 

prior to the start of the Step-Dep study. In general, the perceived symptom severity matched 

the level of perceived need for care. Many practice nurses explained that the need for care 

varied considerably between patients, and usually corresponded with their perception of the 

patients’ symptom severity. However, the general opinion amongst practice nurses was that 

the majority of patients had minimal need for specific care and mostly needed attention.

“The majority did not have a need for care, no. And those who did, were so depressed 

that they needed clinical treatment.” (N7, psychological PN)
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The majority of patients cited practical advice and someone to talk to as their preferred 

modes of care. Practical advice entailed ways to improve their mood, for example through 

physical exercise and activity planning, and often concerned handling sleeping problems. 

“Just talking to someone, every other week, for half an hour or an hour. To get some 

practical advice of (name practice nurse) on how to cope with trouble sleeping for 

example. For her to say: ‘Why don’t you try this’, that really works.” (P15, female, CHD)

Many patients did not have a clear idea who the person ‘to talk to’ would be, but psycho-

therapists were most frequently mentioned. 

“I did not know much about it, except for the term ‘psychotherapy’.” (P7, male, DM2)

Whereas patients mainly emphasized their need for practical psycho-educational advice 

and talking therapy, practice nurses reported that patients predominantly needed attention.

“I often reckoned that maybe they just needed some attention. Not to be negative 

or anything. Just to have somewhere and someone to talk to without sparing that 

someone, like they would have to with a partner or family member. The freedom to 

just talk. A need for attention.” (N2, psychological PN)

Such mismatches in patients’ and practice nurses’ views on how much and which care is 

needed potentially jeopardizes patient engagement in offered care. 

An interesting finding from the patients’ interviews was that the perceived symptom severity 

and the corresponding perceived need for care did not necessarily match patients’ own 

predictions of or actual help-seeking behaviour. While most patients experienced a need for 

care, many did not and would not have asked for it. Patients explained that they experienced 

barriers that withheld them from seeking care. These appointed barriers were often also 

perceived by practice nurses. Many of the barriers indicated dealt with the taboo and social 

stigma of depression. The following quotation illustrate a variety of these.

“Being a true ‘Twent’ (Dutch word for someone from the eastern province of the 

Netherlands) I never reveal what I am truly feeling.” (P10, male, DM2)

5
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“I never would have asked for that kind of help myself. Growing up, I was taught not 

to complain. Especially not about mental problems, because that is just all in your 

head and therefor something you should resolve on your own. […] To overcome the 

idea of ‘You used to be normal, yet now you have become a psychiatric patient’ […] 

The stigma already completely surrounds you.” (P7, male, DM2)

“So many of them were of a certain age, when society used to say ‘Take it like a man, 

stop complaining.’ And so many would lead their lives according to these social codes, 

bearing their problems in silence.” (N1, psychological PN)

In addition, as patients would often not realise that they were depressed, they were unaware 

that they could ask for help.

“I wonder if I would have looked for any help, since I was just so used to feeling like 

that. I just feel so much better now. It makes me think: ‘Darn, things were definitely 

not alright back then.’ But, it was normal for me.” (P5, female, DM2)

“But in the end, there were quite a few who did have a need for care. But apparently, 

they had not acted upon it yet. It had not reached their frontal lobe yet, so to say. Not 

up to the point where they would say: ‘I need to do something about this, I should 

make an appointment.’”(N3, psychological PN)

Patients also mentioned barriers that practice nurses did not. Some patients explained that 

they were unfamiliar with mental health care and its possibilities for help. Other patients 

mentioned difficulties talking to their GPs about mental problems. Patients felt that GPs 

mainly focused on physical disease, or they experienced a lack of time and space, or a lack 

of continuity of care to discuss mental issues with their GP. 

“I guess because I was unfamiliar with that area of health care, I would not have looked 

for it.” (P9, male, DM2 & CHD)

“In my experience, GP’s are always short on time. That makes it really difficult to discuss 

that kind of problems. Because GPs, like mine, are so busy already and work part-time 

too, that you always see a different one, which I find very disturbing.” (P1, female, CHD)
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3. Causes of depressive symptoms

Both patients and practice nurses indicated various causes of depressive symptoms, both 

related and unrelated to long-term conditions, and most said that a mix of these leads to 

depression. The most frequently mentioned causes were serious life-events like divorce, 

bereavement or childhood traumas, as well as negative circumstances like job loss or work 

pressure. Other, less frequently named causes were personal traits like personality, genes 

or character, aging and loneliness.

“Those life events obviously had an impact on their quality of life and appealed to their 

coping mechanisms.” (N1, psychological PN)

“It was caused by job insecurity, financial problems or by thyroid medication that 

needed adjusting. They would appoint very specific problems and say: ‘The way I 

felt, was a reaction to those problems.’ Circumstances, yes.” (N2, psychological PN)

Many patients and practice nurses experienced indirect links between long-term condi-

tions and depression. Physical limitations caused by DM2, CHD or other chronic diseases, 

along with their impact on daily life, were seen as the most prominent indirect causes of 

depression. Interviewees did not necessarily presume a ‘linear’ relation between the severity 

of these limitations and depressive symptoms. Changed prospects of the future due to a 

chronic disease formed another important indirect cause. Further, both patients and practice 

nurses explained how ‘mourning’ the diagnosis of a chronic illness could lead to depression, 

in which acceptance problems played a dominant role.

“I used to walk 20 to 25 km with a friend every other week. That used to be so easy 

for me, but I can’t anymore. The fact that we had to turn around, that I couldn’t finish 

that specific walk and had to take a short-cut back… That had a considerable impact. 

It did not cheer me up at all, to the contrary.” (P6, male, CHD)

“But even in those people with severe limitations, it would not necessarily have that 

much of an impact. I am remembering this lady who was severely limited, but was 

so incredibly active. (laughs) In her case, it did not influence her mood, per se.” (N4, 

psychological PN)

5
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“I don’t really feel those glucose levels. I know the diabetes is there and I realize its 

consequences, which is possibly the most frightening aspect for me. People say that 

it is a secret assassin, and that is true, actually.” (P10, male, DM2)

“It is a kind of ‘mourning’ process that you have to go through, to reach a state of 

acceptance of your losses, like your energy levels, at work, things you used to be able 

to do. You have to learn to accept that you won’t be able to do all of that anymore. 

Well, that was my biggest problem. ”(P7, male, DM2)

Very few patients and practice nurses directly linked DM2 and/ or CHD to depression.

“That (her and her husband’s chronic diseases) absolutely has it effect on the things 

you want to do or the way you feel. I do believe that.” (P12, female, DM2 & CHD)

“Well, I have seen how being chronically ill just leads to a depressed mood.” (N8, 

somatic PN)

There were also some patients and practice nurses, who believed that depression is not 

related to DM2 or CHD.

“Well, it didn’t even cross my mind, that is how important it is to me. I have a hint 

of diabetes. (laughs) I just use one pill a day. For me, it is such a none-issue, that it 

hadn’t even occurred to me.” (P11, male, DM2)

Only one practice nurse reckoned that the diagnosis of a long-term condition itself could 

have an anti-depressant effect.

“I did not see that presumed relation, or hardly. It is very well possible that people 

adjust their lifestyle, and realize the impermanence of life…that it is a wake-up call 

and acts as an anti-depressant.” (N7, psychological PN)
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DISCUSSION

This qualitative study explored patients’ and practice nurses’ perceptions of the construct 

of ‘depression’ in patients with DM2 and/or CHD screened for subthreshold depression. Our 

overall analysis is that better understanding of how chronically ill patients make sense of 

depressive symptoms or illnesses, in view of their need for care and in view of how they see 

the symptoms in the context of their lives (the ‘causes’) is crucial for the implementation 

of mental health care into chronic disease care. Perhaps practice nurses can also be better 

trained for this. 

Illness perception

In general, the interviewed patients considered themselves at least mildly depressed, 

whereas practice nurses, interestingly, frequently perceived patients as not depressed. 

This discrepancy is perhaps partially caused by the fact that psychological practice nurses 

are used to working with patients with quite severe depression and a clear request for 

help. Step-Dep patients, on the other hand, were pro-actively selected on the presence of 

subthreshold depression on a self-report questionnaire. Furthermore, previous research 

suggests that somatic practice nurses sometimes experience a lack of competence to 

adequately recognize and handle mental problems in chronically ill patients [36]. However, 

this could also be part of a more widespread phenomenon, as it is has been described before 

that many caregivers have the tendency to ‘normalize’ depression in patients with long-term 

conditions [43,44]. In addition, some patients initially did not recognize their mental state as 

a level of depression, which might prohibit them from disclosing their depressive symptoms 

to caregivers. This has been observed in other studies as well [37,39]. These studies suggest 

that patients might ‘refuse’ to recognize and acknowledge their depression due to an inner 

conflict of their ideal self-identity and perceiving themselves as a person with depression 

(ego dystonia in Freudian terms). In this study, we have also observed the opposite as in 

some patients sombre feelings would be present for so long, that they accepted these as 

normal (egosyntonic) and therefore failed to recognize these as a level of depression. 

Perceived depressive symptom severity was not always congruent with PHQ-9 scores 

at inclusion. Both over- and underestimation by the PHQ-9 of depression severity was 

perceived. Even though the PHQ-9 is a validated instrument to screen for mild depression 

in the chronically ill using a cut-off of 6 [47,48], our findings could indicate that, in these 

5
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specific long-term conditions, the discriminative properties of this method were not optimal. 

A recent study in a population of patients with DM2/CHD, found optimal cut-off scores for 

minor and major depression to be within a small range of 8 and 10 respectively [57]. This 

suggests that the PHQ-9 might not be specific enough to distinguish minor from major 

depression for scores in this range. A higher cut-off score of 8 might be necessary in order 

not to over-diagnose mild depression in patients with DM2/CHD, as symptom of the somatic 

diseases and depression, like fatigue and altered appetite, can overlap. Also, there is an 

association between depressive symptoms and distress related to long-term conditions 

[58], such as diabetes distress [59,60]. A complex finding of our study was that even though 

patients explained they felt mildly to moderately depressed, they independently labelled their 

mental state differently than ‘depression’. It seems likely that patients actually do suffer from 

depressive symptoms, but prefer using different labels like ‘stress’ or ‘sleeping disorders’, 

as they perceive these as less stigmatizing than ‘depression’. However, since the specificity 

of the PHQ-9 with a cut-off of 6 was found to be only 55% [57], our findings raise questions 

over whether it discriminates enough between mild depression and mild forms of other 

psychological problems, like anxiety, burn-out or sleeping disorders. 

In this study, many patients expressed both the heavy burden of sleeping problems and 

the wish to alleviate it. Problems with sleeping are classic symptoms of depression, but 

the associations between disturbed sleep and depression [61] or long-term conditions [62], 

like CHD and DM2, have also been well established. While the underlying mechanisms of 

the relationships between these conditions and their implications for rational therapeutics 

should be further explored [63], addressing sleeping problems seems a promising starting 

point for the delivery of mental health care for most patients with depressive symptoms.

Need for care

Perceived need for care coincided with perceived symptom severity, but often did not match 

help-seeking behaviour. Although most patients experienced a need for care, preferring 

psycho-educational advice and talking therapy, many would not have sought such care 

if it had not been offered pro-actively. Patients blamed several experienced barriers. The 

perceived stigma of depression was the most important barrier, but the initial lack of aware-

ness about depression and mental health care options, and perceived difficulties to discuss 

mental health issues with GPs, were also mentioned. In previous studies, experienced stigma 

and taboo of depression were found to form important barriers to both help-seeking and 
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disclosure of depressive symptoms [16,37,39,43]. Whereas the appointed barriers apparently 

withheld patients from actively seeking care, it did not seem to withhold them from accepting 

care by participating in the Step-Dep program. Pro-actively offering care therefore appears 

to be an appropriate approach to overcome such barriers. However, we cannot exclude the 

possibility that the motivation to contribute to research was actually pivotal in their decision 

to participate in the program. The process evaluation of Step-Dep revealed that all patients 

appointed the contribution to research as (one of the) primary motivators to participate. 

Only less than half named the need to improve their mood as a primary motivation [36]. 

Yet, given the importance and magnitude of perceived stigma of depression, it seems more 

likely that naming the contribution to research instead of experienced depression as the 

main motivator felt less stigmatizing for some and the pro-active offer of care facilitated 

the acceptance of care.

Causes of depressive symptoms 

The interviewees in this study cited a mix of causes leading to depression. The perceived im-

portance of the contribution of negative life events and circumstances to the development of 

depression is in line with findings from the review by Anderson et al [37]. A direct causal link 

between long-term conditions and depression was largely not supported in our study. This 

is in contrast with the views of the elderly interviewed by Bogner et al [42], who perceived 

that their long-term condition directly caused depression and vice versa. Patients in this and 

several other studies reported that long-term conditions can lead to depression, not the other 

way around. In these patients’ views, long-term conditions caused depression indirectly, via 

the burden of physical limitations [16,41], diminished future perspectives [16] and difficulties 

accepting the long-term condition diagnosis. The latter was frequently explained in our study 

as part of the ‘mourning’ process. Both patients and caregivers frequently referred to terms 

like ‘mourning’ and ‘acceptance’ when describing the response to chronic illness [64], which 

are originally derived from the Kubler-Ross’ grief model [65]. These outcomes, however, are 

not supported by multiple studies showing that the diagnosis of DM2 by screening does 

not have significant psychological impact [66,67]. Still, tuning into patients’ perceptions of 

the causes might facilitate the conversation on depression. In chronic disease care, starting 

points could therefore be the impact of the diagnosis, physical limitations, or the impairment 

of future perspectives. However, patients who do not perceive any link between their long-

term condition and depression might not disclose depressive symptoms in integrated care 

settings, which may be a barrier for such care.

5
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Implications

It seems to be of great importance to better inform caregivers in chronic care about the 

risk of normalising depression and the magnitude of stigma patients experience about 

depression. Pro-actively educating patients in chronic care on possible comorbid depression 

and how to handle such symptoms might further help to diminish experienced stigma and 

create more patient awareness of depression. This might further facilitate integrated somatic 

and mental health care, as patients would get more acquainted with the concept of chronic 

caregivers discussing mental health, which is something patients do not necessarily expect, 

potentially interfering with the success of care integration [23]. Additionally, exploring in 

practice which terms and settings individual patients relate most to seem very relevant to 

improve the acceptance of mental health care. Addressing sleeping problems, for example, 

might be an easily accepted starting point for patients with (subthreshold) depression. More 

research on how to best identify mild depressive disorders in patients with DM2/CHD and 

what prompts patients to accept and seek care could contribute to the success of future 

depression prevention programs.

Strengths and limitations

An important strength of this paper is that both patients and practice nurses were inter-

viewed. Deeper understanding was gained of the caregivers’ and patients’ views, which led to 

valuable complementary and contrasting data. The utilisation of two analysts, the systematic 

development of codes and code definitions, the use of a qualitative computer program, and 

complete data saturation while still conducting interviews, enhanced the quality of the data.

As the organization of care, for example concerning the role of practice nurses in primary 

care, might be different outside the Netherlands, these findings might be less applicable 

in other settings. Furthermore, the results are based on the perceptions of patients who 

participated in the Step-Dep study. It would be of much added value to interview screened 

patients who did not consent to participate in Step-Dep, as they might have different per-

ceptions of the investigated themes. Additionally, since our interviewees were mainly native 

Dutch, cultural differences that may influence depression perceptions were not explored.
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CONCLUSION

Data of the interviewed patients and practice nurses suggest that they have different per-

ceptions about (subthreshold) depressive illness and the need for care, although views on 

its causes seem to overlap more. 
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Appendix 1 Patient and practice nurse characteristics

Patients

Interview nr Age Sex DM2/ CHD Educational level Self-reported 
depression at 
baseline

Self-reported 
History of 
depression

PHQ-9 score 
at inclusion

P1 66 f CHD high no yes 7

P2 61 f CHD high no yes 7

P3 63 f Both intermediate yes yes 9

P4 84 f CHD low yes no 10

P5 53 f DM2 high no yes 16

P6 72 m CHD intermediate no yes 10

P7 56 m DM2 high no yes 10

P8 73 f Both low no no 11

P9 55 m Both intermediate no yes 14

P10 48 m DM2 intermediate yes yes 12

P11 61 m DM2 low yes yes 8

P12 56 f Both high yes yes 14

P13 66 m CHD high no yes 7

P14 57 m DM2 intermediate no no 14

P15 55 f CHD low no no 15

Abbreviations: F= female, M= male, CHD= Coronary Heart Disease, DM2= Type 2Diabetes Mellitus, PHQ-9=Pa-
tients Health Questionnaire 9 score. *Scores do not equal inclusion PHQ-9 scores due to time between inclusion 
and baseline

Practice nurses

Interview nr Practice nurse type Number of Step-Dep patients treated

N1 psychological practice nurse 24

N2 psychological practice nurse 15

N3 psychological practice nurse 13

N4 psychological practice nurse 10

N5 somatic practice nurse 3

N6 somatic practice nurse 6

N7 psychological practice nurse 15

N8 currently somatic practice nurse, previously 
psychological practice nurse

3

N9 psychological practice nurse 7
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ABSTRACT

Introduction: Major depressive disorders (MDD), diabetes mellitus type 2 (DM2) and coro-

nary heart disease (CHD) are leading contributors to the global burden of disease and often 

co-occur.

Objectives: To evaluate the two-year effectiveness of a stepped-care intervention to pre-

vent MDD compared to usual care and to develop a prediction model for incident depres-

sion in DM2 and/or CHD patients with subthreshold depression.

Methods: Data of 236 Dutch primary care DM2/CHD patients with subthreshold depression 

(Patient Health Questionnaire 9 (PHQ-9) score ≥6, no current MDD according to the Mini 

International Neuropsychiatric Interview (DSM-IV criteria)), who participated in the Step-

Dep trial were used. A PHQ-9 score of ≥10 at minimally one measurement during follow-up 

(at 3, 6, 9, 12 and 24 months) was used to determine the cumulative incidence of MDD. 

Potential demographic and psychological predictors were measured at baseline via web-

based self-reported questionnaires and evaluated using a multivariable logistic regression 

model. Model performance was assessed with the Hosmer–Lemeshow test, Nagelkerke’s 

R2 explained variance and Area Under the Receiver Operating Characteristic curve (AUC). 

Bootstrapping techniques were used to internally validate our model. 

Results: 192 patients (81%) were available at two-year follow-up. The cumulative incidence 

of MDD was 97/192 (51%). There was no statistically significant overall treatment effect 

over 24 months of the intervention (OR 1.37; 95% CI 0.52; 3.55). Baseline levels of anxiety, 

depression, the presence of >3 chronic diseases and stressful life-events predicted the 

incidence of MDD (AUC 0.80 interquartile range (IQR) 0.79-0.80; Nagelkerke’s R2 0.34 IQR 

0.33-0.36).

Conclusion: A model with four factors predicted depression incidence during two-year 

follow-up in patients with DM2 and/or CHD accurately, based on the AUC. The Step-Dep in-

tervention did not influence the incidence of MDD. Future depression prevention programs 

should target patients with these four predictors present, and aim to reduce both anxiety 

and depressive symptoms.
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INTRODUCTION

Depression is a major and increasing contributor to the global burden of disease [1], whereas 

coronary heart disease (CHD) and diabetes mellitus type 2 (DM2) rank among the leading 

causes of morbidity and mortality worldwide [2]. Comorbid depression in patients with DM2 

and/or CHD is common [3,4] and has detrimental effects on self-care and medication adher-

ence [5,6], quality of life [7], health status and increases healthcare costs [8,9] and mortality 

[10,11]. Despite its negative impact, many cases of depression go unrecognized in primary 

care [12], especially in patients with chronic diseases like DM2 and/or CHD [13]. Additionally, 

about one-third of those recognized and treated does not respond to current approaches, and 

over half of those who experience a first onset of a major depressive episode will experience 

one or more recurrences [14].

Given the significant burden of disease of depression, its poor recognition and the limited 

effect of current treatment options for it, it would be of great value if incident cases could be 

averted by early detection and preventive treatment of patients at risk (‘indicated prevention’). 

Meta-analyses have shown that preventive psychological interventions can overall reduce the 

incidence of MDD in comparison to control groups [15,16]. Offering preventive psychological 

interventions in a stepped-care format could be an efficient approach, as patients start with 

minimally intensive evidence-based treatments and only those who do not improve ade-

quately, step up to a treatment of higher intensity [17]. Recently, we conducted a randomized 

controlled trial in which we evaluated whether a pragmatic nurse-led stepped-care program 

was effective in reducing the incidence of MDD at 12-months of follow-up in comparison with 

usual care among patients with DM2 and/or CHD and subthreshold depression (Step-Dep) [18]. 

Subthreshold depression entails clinically relevant depressive symptoms without fulfilling the 

criteria for MDD and is a known important risk factor for depression [15,19]. We demonstrated 

that the Step-Dep intervention was not superior to usual care and the overall cumulative 

incidence of MDD was lower than expected after one year [20]. However, it may be possible 

that the follow-up period was too restricted to demonstrate the potential health benefits of 

the stepped-care program over usual care, or the presence of subthreshold depression alone 

posed a lower than expected prior risk of MDD in our DM2 and/or CHD population.

Identifying additional major risk factors of incident depression in patients with DM2 and/

or CHD might facilitate targeting indicated prevention to patients with highest risk, but also 
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potentially aid in its detection. In patients with DM2, several longitudinal studies have been 

conducted to determine risk factors for comorbid incident depression. However, these studies 

have rendered heterogeneous results, due to small patient samples (<80 at follow-up) [21,22], 

analyses of single factors only [23,24], the use of mixed samples of type 1 diabetes and DM2 

[25], patients with either no MDD at baseline [23,26] or both with and without depression at 

baseline [22,24,25,27], and differences across community [23,24], primary care [25,27] and 

secondary care settings [22,26]. In patients with CHD, the only available longitudinal data are 

derived from studies in patients with acute coronary syndrome followed-up after hospital 

discharge [28–32]. Predictors that were repeatedly identified in DM2 or CHD studies were: 

depression severity at baseline [21,22,25,28,31,32], history of depression [25,27,29], female sex 

[24,27,29,31] and baseline anxiety levels [21,30,31]. However, data of patients with both DM2 

and CHD, non-acute CHD or within primary care settings are scarce. The goal of the present 

study was twofold: (1) to evaluate the two-year effectiveness of a nurse-led stepped-care 

intervention to prevent MDD as compared to usual care (Step-Dep); and to (2) develop a 

prediction model for incident depression during two-year follow-up in primary care patients 

with DM2 and/or CHD and subthreshold depression.

METHODS

Design

Data of the Step-Dep cluster randomized controlled trial were used. Step-Dep was conducted 

in 27 general practitioner (GP) practices in three regions in the Netherlands (Amsterdam, 

Leiden, Twente), between January 2013 and November 2016, including recruitment and two 

years of follow-up. A statistician blinded to the characteristics of the GP practices performed 

the randomization of GP practices using a computer generated list of random numbers. Ran-

domization was done at the level of the GP practice, which corresponds to the participating 

practice nurse, to avoid contamination between the treatment groups, and was stratified for 

size (less or more than 5000 patients). The study was performed in accordance with the 

declaration of Helsinki (2008) and the Dutch Medical Research involving Human Subjects Act 

(WMO). The protocol was approved by the medical ethics committee of the VU University Med-

ical Centre (NL39261.029.12, registration number 2012/223), and registered in the Dutch Trial 

Register (NTR3715 http://www.trialregister.nl/trialreg/admin/rctview.asp?TC=3715). Further 

details on the methods and design of the Step-Dep study have been published elsewhere [18]. 
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Patient and Public Involvement

Patients were not involved in determining the design, the recruitment to or conduct of the 

study. The medical ethics committee of the VU University Medical Centre assessed the 

burden of the intervention and participation in the study in general as acceptable for patients. 

The burden of and satisfaction with the intervention were assessed in a process evaluation 

with 15 patients. All patients are thanked in the acknowledgements section. Results of the 

study will be disseminated by letter to all participants.

Patients

Included patients were aged 18 years or more who had an International Classification of 

Primary Care (ICPC) diagnosis of DM2 and/or CHD and had subthreshold depression identified 

by screening. Patients with a Patient Health Questionnaire 9 (PHQ-9; range 0-27 with higher 

scores indicating more severe depressive symptoms) score of six or higher [33,34], and no 

major depressive disorder according to the Mini International Neuropsychiatric Interview (MINI) 

[35,36], were considered to have subthreshold depression. Exclusion criteria were cognitive 

impairment, psychotic illnesses, a terminal illness, the use of anti-depressant medication, a 

history of suicide attempt(s), loss of significant other in the past six months, visual impair-

ment, current pregnancy, bipolar disorder, borderline personality disorder or any difficulties 

completing written questionnaires or visiting the primary care center. A total of 236 patients 

gave informed consent to participate.

Outcome measure

The outcome measure used was an incident depression (yes/no) defined as a PHQ-9 score 

of ≥10 at minimally one moment during follow-up (measured at 3, 6, 9, 12 and 24 months after 

baseline). The PHQ-9 is a widely used and validated instrument that performs well in patients 

with chronic medical illnesses both as dichotomous diagnosis of major and minor depression 

and a continuous severity score [34,37]. A cut-off of ≥10 has been shown to be the optimum 

cutoff for major depression [38], also in this patient group [39]. PHQ-9 was self-reported with 

web-based or written questionnaires. When these web-based or written questionnaires were 

not completed, the PHQ-9 was administered by telephone by trained research-assistants, 

blinded to randomization status.
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Potential predictors

The selection of the potential predictors was based on a thorough literature search. Predictors 

of incident depression that were identified in multiple studies in patients with DM2 or CHD and 

are routinely available or easily obtained in daily GP practice were used. Additionally, we chose 

the presence of multiple chronic diseases [24] and stressful life-events [28] although they 

were identified in single studies only, as these were also indicated as causes of depression by 

patients and practice nurses in semi-structured interviews as part of the process evaluation 

of Step-Dep [40], and age [23].

Apart from GP information system derived data on sex, age and ICPC diagnosis of DM2 and/or 

CHD, demographics and psychological factors were measured at baseline via web based (or 

written if preferred) self-reported questionnaires. To take possible effects of the intervention 

into account, we included randomization status in the selection models as well. Patients in 

the intervention arm were offered a stepped-care prevention program, and patients in the 

control arm received care as usual during one year. The stepped-care intervention consisted 

of four sequential but flexible treatment steps, each lasting three months; 1) watchful waiting, 

2) guided self-help, 3) problem solving treatment and 4) referral to a general practitioner. 

After each step, patients with a persisting PHQ-9 score of six or more were offered the next 

treatment step of the intervention. Baseline depression levels were measured with the PHQ-9 

[33,34]. Baseline anxiety levels were measured with the Hospital Anxiety and Depression Scale 

Anxiety (HADS-A; range 0-21 with higher scores indicating more severe anxiety) [41]. History 

of depression and stressful life-events were self-reported using a subset of the Diagnostic 

Interview Schedule (DIS) [42]. Number of co-morbid chronic illnesses was measured using 

the self-reported Dutch Questionnaire Chronic Illnesses [43]. This was dichotomized using the 

median in our sample: three or less versus more than three chronic diseases.

Statistical analyses

The two-year effectiveness of the intervention on the primary and secondary outcomes was 

analyzed according to the intention to treat principle. Generalised Estimating Equations (GEE) 

were used for binary outcome variables, and linear mixed models for longitudinal data were 

used for continuous outcome variables [44]. For each outcome an overall effect over time 

and separate effects at different time points were estimated by taking time into account as a 

categorical variable (with five categories: 0-3 months, 3-6 months, 6-9 months, 9-12 months 

and 12-24 months of follow-up) [45,46]. The main analyses consisted of fully corrected models 
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that were corrected for baseline values of the respective outcome and additionally included 

the covariates gender [47], age [48], and any other possible confounding variable on which the 

treatment groups differed at baseline (marital status, employment status, level of education, 

co-existence of DM2 and CHD, alcohol use, number of depressive episodes in history and age 

of onset of depression), based on absolute baseline differences judged by the researchers 

rather than statistical testing [49]. For these analyses, STATA version 14 was used.

Missing data were imputed using multiple imputation according to the Multivariate Imputation 

by Chained Equations (MICE) algorithm [50] in SPSS version 23. For the imputations, missing at 

random (MAR) was assumed. Variables that were associated with missing data and variables 

that were associated with the outcome, were identified and included in the imputation model. 

Also, all variables in the analysis model (potential predictors and outcome) were included. 

The number of imputed datasets was 25 based on the proportion of cases with incomplete 

measurements; 24%. The subsequent analyses were performed on pooled data according to 

Rubin’s rules [51].

Prediction model

We created a multivariable logistic regression model in SPSS 23 from the baseline variables 

estimating the probability of having at least one major depression (PHQ ≥10) during the two-

year assessment. To calculate the number of potential predictors for developing the prediction 

model, we used the criterion of 10 events per variable. Continuous variables were checked 

for linearity with the outcome using spline regression curves and linearity was confirmed. All 

variables were entered into the logistic model and tested for statistical significance in the pres-

ence of the total set of predictors. Individually, the least significant predictor (P-value>0.157, 

as recommended in the TRIPOD statement, [52], Wald statistic) was removed, and the model 

was refit (backward selection). Randomization status was maintained in the model. This 

was repeated until we reached a statistical model that only included statistically significant 

predictors. This procedure was repeated with p-values of 0.05. We also compared the results 

with complete case analysis (CCA), i.e., all patients with missing data were excluded from the 

analyses.

We checked the performance of the model with regard to the goodness of fit (Hosmer–Leme-

show test), the explained variation and the discriminative ability of the model. The Nagelkerke’s 

R2 explained variation is the extent to which the outcome can be predicted by the predictors 
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in the model in current datasets. The discriminative ability is reflected by the Area Under 

the Receiver Operating Characteristics curve (AUC). Bootstrapping techniques were used to 

internally validate our model, i.e., to simulate the performance with respect to the explained 

variance and the AUC in comparable patient datasets [53]. After that, we calculated the linear 

predictor of the bootstrapped model with an adjusted intercept and regression coefficients 

corrected for the shrinkage factor. Performance measures were assessed in each imputed 

dataset and results were summarized using median values [54]. All analyses were done with 

SPSS version 23.0 and R software.

RESULTS

Participants

The baseline characteristics of the study population are presented in Table 1. Of the 236 

patients included in Step-Dep, 192 patients (81%) completed two years of follow-up. A flow-

chart of participants through the first 12 months of the Step-Dep study has been published 

elsewhere [20]. At 24 months of follow up 18 additional patients dropped out (two for unknown 

motives, seven due to time considerations, four were deceased, three too frail, two unable to 

contact). We compared the baseline characteristics of patients with missing data to those 

without. Patients with missing data were more often living alone (61% vs 41%), but no other 

differences between these groups were found.

There was no statistically significant overall treatment effect over 24 months of the interven-

tion (OR 1.37; 95% CI 0.52 to 3.55), nor at any of the time-points. There were no significant 

differences in PHQ-9 scores between the study groups at any time-point and the course of 

PHQ-9 scores over time did not differ significantly between the groups. Results are shown 

in Table 2. The statistically non-significant intervention effects for incident MDD at both 12-

months [20] and 24-months of follow-up justify using the Step-Dep population as a cohort.
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Table 1 Patients’ baseline characteristics at baseline in intervention group, care as usual group and total sample

Characteristics Total sample (N=236) Intervention (N=96) Care as usual (N=140)

Female 107/236 (45.3) 42/96 (43.8) 65/140 (46.4)

Age, mean (SD) 67.5 (10.0) 67.8 (9.2) 67.3 (10.5)

Stressful life-event 112/210 (53.3) 48/89 (53.9) 64/121 (52.9)

Positive history of depression 113/210 (53.8) 54/89 (60.7) 59/121 (48.8)

ICPC diagnosis DM2 and/or CHD

 Diabetes Mellitus type 2 (DM2) 88/236 (37.3) 38/96 (39.6) 50/140 (35.7)

 Coronary Heart Disease (CHD) 86/236 (36.4) 36/96 (37.5) 50/140 (35.7)

 DM2 and CHD 62/236 (26.3) 22/96 (22.9) 40/140 (28.6)

More than 3 chronic diseases 98/210 (46.7) 38/89 (42.7) 60/121 (49.6)

PHQ-9 at baseline, mean (SD) 9.4 (3.2) 9.5 (3.1) 9.3 (3.2)

Anxiety HADS, mean (SD) 6.5 (3.8) 6.9 (3.7) 6.3 (3.9)

Depression HADS, mean (SD) 6.5 (3.8) 6.9 (3.9) 6.1 (3.7)

Marital status

 Married/living together 122/220 (55.5) 55 (61.1) 67/130 (51.5)

 Single/divorced/widowed 98/220 (44.5) 35 (38.9) 63/130 (48.5)

Both parents born in the Netherlands 186/220 (84.5) 74/90 (82.2) 112/130 (86.2)

Rural residential area 99/236 (41.9) 42 (43.8) 57/140 (40.7)

Unemployed/sick 26/220 (11.8) 12/90 (13.3) 14/130 (10.8)

Level of education

 Low 89/220 (40.5) 33/90 (36.7) 56/130 (43.1)

 Average 60/220 (27.3) 22/90 (24.4) 38/130 (29.2)

 High 71/220 (32.3) 35/90 (38.9) 36/130 (27.7)

Current smoker 39/219 (17.8) 16/90 (17.8) 23/129 (17.8)

Alcohol use above norm 63/219 (28.8) 29/90 (32.2) 34/129(26.4)

Exercise under norm 141/219 (64.4) 56/90 (62.2) 85/129 (65.9)

BMI, mean (SD) 28.9 (6.1) 29.4 (6.8) 28.5 (5.6)

Locus of Control, mean (SD) 7.9 (4.2) 8.3 (4.2) 7.6 (4.1)

Social support, mean (SD) 36.3 (9.2) 35.8 (9.0) 36.7 (9.5)

Dysthymia 13/236 (5.5) 6/96 (6.3) 7/140 (5.0)

Onset of depression after age of 55 101/210 (48.1) 38/89 (42.7) 63/121 (52.1)

Numbers are percentages unless stated otherwise; Abbreviations: BMI = Body Mass Index; PHQ-9, Patient Health 
Questionnaire-9; HADS, Hospital Anxiety and Depression Scale; SD, Standard Deviation.
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Table 2 Results of the mixed model and GEE long-term effectiveness analyses

Cumulative incidence  

of depression (n/N) %

Intervention Care as usual Corrected analyses* Crude analyses

Baseline 0 0 OR (95%CI) P-value OR (95%CI) P-value

T6 (5/84) 6.0 (10/125) 8.0 0.82 (0.19; 3.51) 0.79 0.90 (0.32; 2.50) 0.84

T12 (9/82) 11.0 (12/118) 10.2 1.44 (0.46; 4.47) 0.53 1.20 (0.49; 2.92) 0.70

T24 (13/77) 16.9 (17/105) 16.2 1.23 (0.50; 3.02) 0.66 1.11 (0.51; 2.44) 0.79

Overall effect n.a n.a 1.37 (0.52;3.55) 0.52 1.11 (0.49;2.49) 0.80

PHQ mean (SD) Intervention Care as usual Corrected analyses* Crude analyses

Baseline 9.53 (3.14) 9.28 (3.23) B (95%CI) P-value B (95%CI) P-value

T3 6.68 (4.55) 6.58 (4.21) -0.39 (-1.52; 0.74) 0.50 -0.03 (-1.17; 1.11) 0.96

T6 6.10 (4.43) 6.12 (4.41) -0.37 (-1.50; 0.76) 0.52 -0.17 (-1.30; 0.95) 0.76

T9 6.28 (4.31) 6.46 (4.51) -0.48 (-1.62; 0.65) 0.40 -0.40 (-1.53; 0.73) 0.49

T12 6.60 (5.23) 6.29 (4.46) -0.09 (-1.20; 1.02) 0.88 -0.03 (-1.13; 1.07) 0.96

T24 5.81 (4.76) 5.15 (4.33) 0.00 (-1.18; 1.19) 0.88 0.02 (-1.15; 1.19) 0.97

Overall effect n.a n.a 0.29 (-1.15; 0.58) 0.52 -0.13 (-0.99; 0.73) 0.77

Perceived recovery (%) Intervention Care as usual Corrected analyses* Crude analyses

Baseline n.a n.a OR (95%CI) P-value OR (95%CI) P-value

T3 40.3% 49.5% 0.78 (0.42; 1.45) 0.44 0.64 (0.36; 1.15) 0.14

T6 48.8% 45.5% 1.46 (0.79; 2.69) 0.23 1.15 (0.65; 2.02) 0.64

T9 55.0% 48.7% 1.47 (0.79; 2.75) 0.22 1.30 (0.74; 2.30) 0.91

T12 55.6% 58.1% 1.04 (0.56; 1.92) 0.91 0.91 (0.51; 1.61) 0.74

T24 68.0% 57.1% 2.38 (1.21; 4.67) 0.01 2.04 (1.08; 3.87) 0.03

Overall effect n.a n.a 1.32 (0.87; 2.00) 0.19 1.10 (0.75; 1.62) 0.61

HADS-A mean (SD) Intervention Care as usual Corrected analyses* Crude analyses

Baseline 6.91 (3.74) 6.25 (3.90) B (95%CI) P-value B (95%CI) P-value

T3 6.35 (4.04) 6.29 (3.97) -0.27 (-1.13; 0.60) 0.54 -0.13 (-1.00; 0.74) 0.76

T6 5.70 (4.10) 6.63 (4.00) -1.04 (-1.91; -0.18) 0.02 -1.04 (-1.91; -0.18) 0.02

T9 6.16 (4.24) 6.03 (4.04) -0.49 (-1.35; 0.38) 0.27 -0.45 (-1.31; 0.42) 0.31

T12 5.77 (4.69) 5.83 (3.99) -0.50 (-1.37; 0.38) 0.27 -0.43 (-1.31; 0.44) 0.33

T24 5.45 (4.46) 5.06 (3.90) -0.59 (-1.50; 0.31) 0.20 -0.48 (-1.38; 0.43) 0.30

Overall effect n.a n.a -0.59 (-1.23; 0.06) 0.08 -0.52 (-1.17; 0.13) 0.12

HADS-D mean (SD) Intervention Care as usual Corrected analyses* Crude analyses

Baseline 6.93 (3.87) 6.11 (3.73) B (95%CI) P-value B (95%CI) P-value

T3 6.14 (4.16) 6.21 (3.87) -0.26 (-1.12; 0.60) 0.55 -0.29 (-1.15; 0.56) 0.51

T6 5.82 (3.79) 5.75 (4.03) -0.22 (-1.07; 0.64) 0.62 -0.32 (-1.18; 0.53) 0.46

T9 6.36 (4.04) 6.07 (4.08) -0.21 (-1.06; 0.65) 0.63 -0.24 (-1.09; 0.61) 0.58

T12 6.09 (4.20) 6.11 (4.22) -0.41 (-1.27; 0.46) 0.36 -0.50 (-1.36; 0.36) 0.26

T24 5.59 (4.66) 4.92 (3.90) -0.41 (-1.30; 0.48) 0.37 -0.48 (-1.37; 0.41) 0.29

Overall effect n.a n.a -0.30 (-0.94; 0.33) 0.35 -0.37 (-1.00; 0.26) 0.25

Abbreviations: 95%CI, 95% Confidence Interval; HADS-A, Hospital Anxiety and Depression Scale-Anxiety; HADS-
D, Hospital Anxiety and Depression Scale-Depression; n.a, not applicable; PHQ-9, Patient Health Questionnaire-9;
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*Corrected for: baseline values of the outcome, age, gender, marital status, employment status, level of education, 
co-existence of DM2 and CHD, alcohol use, number of depressive episodes in history and age of onset of 
depression. The baseline value of the outcome is not added as an extra variable in the corrected analyses of the 
overall effects since it is already incorporated in the crude overall analyses.

Prediction model

The cumulative incidence during two-year follow-up was 97/192 (51%). The multivariable 

models using p=0.05 and p=0.157 [52] were identical. The final model consisted of four 

predictors: level of anxiety, level of depression, presence of more than three chronic dis-

eases and having suffered a stressful life-event in the past year. This model performed well 

(Hosmer–Lemeshow test p=0.12 and median of pooled Nagelkerke’s R2 explained variance 

0.34 interquartile range (IQR) 0.33-0.36) with good discriminative properties (median of the 

pooled AUC 0.80 IQR 0.79-0.80). In a CCA with p=0.05, the same predictors remained. In a 

CCA using p=0.157 [52], the categorical variable DM2/CHD/both also remained.

The risk of an incident MDD during two years of follow-up more than doubled when either 

more than three chronic diseases were present or a patient had suffered a stressful life-event 

in the past year. Both higher depression and anxiety levels at baseline increased the risk 

of MDD with each incremental point on the PHQ-9 of HADS scales respectively. One point 

higher on the PHQ-9 at baseline, resulted in a 1.37 higher risk of developing MDD during two 

years, compared to 1.13 for increasing anxiety levels. With regard to the internal validation of 

the model, the calibration slope (or shrinkage factor to correct regression coefficients of the 

original model) was 0.92 IQR 0.91-0.92, the median explained variance was 31% IQR 0.29-

0.32 and the AUC 0.78 IQR 0.77-0.78. This means that after corrections for over-optimism, 

both the performance and discriminative properties of the model remained good. Results 

are shown in Table 3.
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Table 3. Multivariable prediction model of incident depression during two-year follow-up

Predictor RC OR 95% CI P-value

Female sex - - - -

Age - - - -

Somatic disorder

DM2

CHD

DM2and CHD

- - - -

History of depression - - - -

Baseline depression scores 0.32 p.p.i. 1.37 1.20; 1.55 0.00

Baseline anxiety scores 0.12 p.p.i. 1.13 1.02; 1.25 0.01

Stressful life-event in past year 0.74 2.10 1.02; 4.32 0.04

>3 chronic illnesses 0.78 2.19 1.12; 4.25 0.02

Randomization status I vs C 0.14 1.15 0.58; 2.29 0.68

RC regression coefficient; p.p.i. per point increase; 95% CI 95% confidence interval; OR odds ratio, an OR > 1 
reflects a higher probability the outcome an incident depression and an OR < 1 reflects a lower probability 
compared with the reference category. OR estimated after multiple imputation (n = 25 datasets) with p-value 
of 0.157. Linear predictor corrected after bootstrapping = -4.1147 + 0.131* Randomization status + 0.7167* >3 
chronic illnesses + 0.680* stressful life-event in past year + 0.1118* baseline anxiety scores + 0.2868* baseline 
depression scores

DISCUSSION

This study showed that the Step-Dep intervention was not more effective than usual care 

in the prevention of MDD at two years of follow-up. The risk of incident MDD during two 

years of follow-up among patients with DM2 and/or CHD and subthreshold depression, was 

increased by higher baseline levels of anxiety and depression, the presence of more than 

three chronic diseases and having suffered a stressful life-event in the past year. This risk 

was not influenced by a stepped-care intervention aimed at preventing MDD.

Our findings have to be viewed in the context of strengths and limitations of this study. 

Strengths are its relatively long follow-up with frequent outcome measurements and low 

drop-out rates. In addition, missing values were imputed using multiple imputation tech-

niques. We only used predictors that are readily available or easily obtained in practice, 

which enhances the practical use of the model in primary care consultations. Furthermore, 

testing a multivariable model instead of single factors appointed only the most relevant 
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predictors, which rendered a simple model that is manageable in its use. There were limita-

tions to this study. First, the study population was relatively small, which might have caused 

over-optimism of the prediction model. This means that it predicts the outcome better in the 

sample used to develop the model than in new samples, potentially restricting its external 

validity. However, an internal validation procedure with bootstrapping techniques showed 

that this risk was minor. Second, we used data derived from a RCT instead of a cohort, which 

potentially limits the generalizability of our results. Third, we evaluated a limited number of 

predictors in this study and genetic and other biological risk indicators, for example, were not 

included. This was due to the relatively small population size and our pre-selection criteria for 

potential predictors: predictors had to be both identified before in multiple studies and easily 

obtainable in GP practice . Finally, in this study, the use of the PHQ-9 with a cut-off score of 

10 or more rendered a higher cumulative incidence of depression than the MINI. This could 

be explained by the fact that the PHQ-9 was measured more frequently than the MINI. Also, 

the PHQ-9 was self-reported instead of administered with a diagnostic interview by a trained 

research assistant. However, it is possible that depression was sometimes over-diagnosed 

with the PHQ-9 due to potential overlap of (somatic) symptoms of the chronic disease and 

those of depression [55].

In a previous publication we have hypothesized the causes for the lack of effect of the 

Step-Dep intervention as compared to care as usual in preventing incident MDD at 12 

months of follow-up [20], which we assume also explain the lack of effect at 24 months 

of follow-up. In summary, a first explanation could be that subthreshold depression was 

potentially over-diagnosed in our population, whereas stepped-care may be more effective 

in patients with more severe symptoms [56]. Secondly, fewer patients than expected were 

treated with the more intensive treatment steps. This was partly caused by the fact that 

a considerable proportion of patients did not want to start one or more of the treatment 

steps. This may indicate that our program did not sufficiently match their need for care. 

Furthermore, this was in part due to the low PHQ-9 scores of 6.7 on average at three months 

after baseline measurements, which made only a relatively small proportion of the patients 

eligible for more intensive treatment steps. The drop in PHQ-9 scores between baseline 

and three months of follow-up in both groups exceeded the expectations of spontaneous 

recovery alone [57]. It is unlikely that either of the groups received any specific treatment 

during this period. The Step-Dep program entailed an initial period of watchful waiting and 

Dutch primary care clinical guidelines recommend a similar waiting period before starting 
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treatment for subthreshold depression [58]. Additionally, screening for depression alone 

does not change the management of depression in primary care [59]. We argue that the 

decrease in depressive symptoms may partly be caused by attention, regression to the 

mean, or patients’ self-insight into their mental symptoms and problems. Finally, depressive 

and anxiety symptoms slightly improved over time in both groups, possibly indicating that 

usual care is already of reasonable quality and, therefore, the room for improvement for new 

interventions over usual care may be limited.

We observed  a remarkable drop between baseline and three months in the PHQ-9, but not 

for the HADS-D. We can only speculate about this difference in drop between PHQ9 and 

HADS-D at three months. Currently we have no solid explanation for this difference. There 

is a possibility of a statistical artefact. The PHQ9 is made to align with DSM diagnostic 

symptoms of depression irrespective of the co-morbid presence of physical conditions, 

while the HADS-D should be robust for physical illnesses and perhaps measures a broader 

construct (for instance, ‘I can laugh and see the funny side of things’). We do think that 

the different sensitivity of these instruments have minimal implications, if at all, for the 

intervention algorithm of the Step care approach. In the Step-Dep effectiveness study [20] 

we used the MINI, the PHQ9, the HADS-D and HADS-A to look at the differences in incident 

major depression and depression and anxiety levels respectively. All instruments used are 

valid and reliable. We found no statistically significant differences at any time point nor a 

statistically significant difference in the course of incident MDD or depression and anxiety 

symptom levels over time between the groups. In other words, the slope of the different 

outcomes over time were virtually the same.

Our multivariable model consisted of four predictors of MDD incidence. Firstly, baseline de-

pression severity level is the most frequently found and often strongest predictor of incident 

depression in other studies in patients with DM2 [21,22,25] or CHD [28,31,32]. In line with 

these findings, in our model a clinically relevant baseline difference in depressive symptoms 

of five points on the PHQ-9, translated to an almost five times increased risk of developing a 

MDD during two years. This factor was used as a continuous variable in which the severity 

level predicts the occurrence of a depressive episode, which supports the concept of a 

gradual risk of depression. Secondly, the anxiety level at baseline was an important predictor 

of MDD. Anxiety has been frequently appointed as an important risk factor for depression 

in DM2 [21] and CHD populations [30,31]. Predictors are not necessarily etiological factors 
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[60]. Nonetheless, as anxiety is also known for its high comorbidity with depression, the 

assumption that reducing anxiety will have a positive effect on depressive symptoms and 

MDD incidence seems defendable. Thirdly, the risk the occurrence of stressful life-events 

pose, has been demonstrated before in patients with CHD [28]. Although most of our knowl-

edge on the role of stressful life-events as predictors of depression cover a short period of 

time [61], more recent research has shown their long-term risk [62]. This would imply that 

healthcare providers should not only be temporarily alert on the negative influence on mental 

health of stressful life-events, but should also be aware of deferred effects. Fourthly, the 

presence of more than three chronic diseases was identified as a predictor of MDD in our 

study, in concordance with results in a DM2 population of Fisher et al.[24] Interestingly, the 

presence of either DM2, CHD or both was not a predictor in our study, which suggests that 

these patients are at the same risk of incident depression. As all included patients in Fisher’s 

and our study had at least one chronic disease, a discrimination between the predictive 

values of no chronic disease versus only one versus multiple chronic diseases could not be 

made. The specific importance of an increased number of diseases as opposed to the risk 

of a chronic disease has also been demonstrated previously in a primary care population 

with subthreshold depression [63] and several elderly populations [64]. Why the number of 

diseases would matter in itself, can perhaps be understood from findings from qualitative 

interviews. Step-Dep patients explained that chronic diseases indirectly lead to depression, 

as they diminish future perspectives and cause disability [40], which might be subjective to a 

certain “threshold” burden of disease. Finally, in contrast to findings in multiple other studies, 

female sex [24,27,29,31]and a history of depression [25,27,29] did not predict incident MDD in 

our study. These factors were also not univariately associated with incident depression in our 

data. A history of depression was self-reported in our study. Perhaps patients over-reported 

this, as it was not required that they received treatment for this depressive episode, which 

might explain the lack of an univariate correlation with incident depression.

The model rendered in this study had good discriminative properties with an AUC of 0.80 

with the use of only four predictors that are relatively easily obtained by the GP. This makes 

this prediction model practically viable. It could assist as a tool to both improve the (early) 

recognition of depression in primary care patients with DM2 and/or CHD and indicate which 

patients need further care. As chronic care in the Netherlands is being delegated more and 

more to primary care practice nurses, such a tool might prove useful in their and the GPs’ 

regular check-ups. In practice, this would not only entail that in patients with DM2 and/

6
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or CHD, GPs and practice nurses standardly inquire about symptoms of depression and 

anxiety during regular checkups, but also that in those with multiple chronic diseases next 

to their DM2 or CHD, who suffered a recent stressful life-event, the presence and course of 

depressive and anxiety symptoms are assessed and monitored over time with, for example, 

the PHQ-9 and HADS. Whenever depressive or anxiety symptoms are clinically severely 

elevated or significantly deteriorate over time, treatment should be offered according to the 

patients’ need for care. By reducing both depressive and anxiety symptoms, perhaps MDD 

and its negative consequences can be averted.

Future research should focus on the external validation to test the generalizability of our 

results, for example on DM2 and/or CHD patients without subthreshold depression, or out-

side the Dutch setting. Subsequently, studies are required to investigate the influence of the 

prediction model on decision making and patient outcomes. Consecutively, future research 

should evaluate whether the suggested enhanced vigilance strategies in combination with 

depression prevention programs that only target those with all four indicated predictors 

present and aim to reduce both anxiety and depressive symptoms, are cost-effective [65].
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Background

Depression, diabetes mellitus type 2 (DM2) and coronary heart disease (CHD) are leading 

contributors to the global burden of disease [1–3] and often co-occur [4,5]. Given the public 

health significance of poorly treatable co-morbid depression among patients with DM2 [6] 

and CHD [7], research is necessary to determine whether integrated mental and somatic 

health care strategies to prevent the development of major depressive disorder (MDD), 

could reduce its burden of disease. Preventive psychological interventions can reduce the 

overall incidence of MDD [8,9]. Offering indicated preventive psychological interventions 

in a stepped-care format is a promising cost-effective solution [10]. However, the current 

evidence on the effectiveness of stepped-care interventions to prevent depression is both 

limited and conflicting [11–16] and lacking in patients with DM2 and/or CHD. This thesis 

aimed to gather more knowledge about how to prevent MDD in primary care patients with 

DM2 and/or CHD and subthreshold depression.

Outline

This final chapter provides a summary of the main findings per research question first. 

Subsequently, the interpretation and implications of these findings, as well as the method-

ological considerations of the studies they originated from, will be expounded using three 

overarching questions.

Research questions

1. Is a nurse-led stepped-care intervention (Step-Dep) more effective in comparison 

to usual care in reducing the incidence of MDD during 12-months of follow-up 

among primary care patients with DM2 and/or CHD and subthreshold depression? 

(chapter 3)

Step-Dep was not more effective than usual care in preventing MDD during 12 months 

of follow-up.

To answer this first and main research question, we performed a pragmatic cluster random-

ized controlled trial with 236 participating primary care patients with DM2 and/or CHD and 

subthreshold depression (defined as a nine item Patient Health Questionnaire (PHQ-9, range 

0-27) score of ≥ six [17] and no current MDD according to the Mini International Neuropsy-

chiatric Interview (MINI) [18,19]). The nurse-led intervention consisted of four sequential and 

increasingly intensive treatment steps: watchful waiting, guided self-help, Problem Solving 
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Treatment (PST) and referral to the general practitioner. The cumulative incidence of MDD 

during follow-up (as measured with the MINI at six and 12 months after inclusion) was 

lower than expected; approximately 10% in both groups. We found no statistically significant 

overall effect of the intervention. There were no clinically relevant, statistically significant 

differences in the course or severity of all secondary outcomes (severity of depression and 

anxiety symptoms, and perceived recovery) between the two groups either.

2. Is the Step-Dep intervention more effective in comparison to usual care in re-

ducing the incidence of MDD during 24 months of follow-up among primary care 

patients with DM2 and/or CHD and subthreshold depression? (chapter 6)

Step-Dep was not more effective than usual care in preventing MDD during 24 months 

of follow-up.

Long-term effectiveness analyses showed that the cumulative incidence of MDD (as 

measured with the MINI at six, 12 and 24 months of follow-up) was about 17% in both 

groups. There was no clinically relevant, statistically significant overall treatment effect of 

the intervention over 24 months, nor at any of the time-points.

3. What were participating patients’ and practice nurses’ experiences with the Step-

Dep intervention? (chapter 4)

Even though Step-Dep was not more effective than usual care in the prevention of MDD, 

it was perceived as valuable by the interviewed patients and practice nurses. The main 

experienced barriers and facilitators of the Step-Dep intervention were pointed out.

During a qualitative process evaluation using semi-structured interviews, patients’ and 

practice nurses’ experiences with the Step-Dep program were explored. Fifteen patients 

were selected using a purposive sampling strategy, to yield a maximum variation in patients’ 

perspectives on the pre-specified interview topics. All nine practice nurses involved in the 

actual implementation of the Step-Dep program were interviewed. Three were somatic and 

six psychological practice nurses. The RE-AIM model was used to assess perspectives on 

five dimensions of the intervention: reach, efficacy, adoption, implementation, and mainte-

nance [20]. The main facilitators were: the pro-active offer of care, by regularly discussing 

and monitoring depressive symptoms using the PHQ-9, led to increased awareness of and 

insight into mental health problems in chronic diseases. It also improved accessibility and 

7
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decreased experienced stigma of receiving mental health care. The main barriers were: 

virtually all patients named the importance of contributing to scientific research as (one of) 

their main motivator(s) to participate, whereas less than half named the desire to improve 

their mood as a primary motivation. Additionally, the PHQ-9 was not widely supported 

to monitor depressive symptoms with or base treatment decisions upon. Furthermore, 

various practice nurses preferred offering individually based therapy over pre-determined 

interventions in a protocolled sequence. Lastly, somatic practice nurses expressed a lack 

of competence to recognize and treat mental health problems.

4. What are patients’ and practice nurses’ perceptions of depression in patients with 

DM2 and/or CHD screened for subthreshold depression (chapter 5)

To a great extent, patients with DM2 and/or CHD and practice nurses perceive (sub-

threshold) depressive illness and the need for care for this differently, whereas their views 

on its causes show more overlap.

For the qualitative semi-structured interviews with 24 participants (15 patients, nine practice 

nurses), a topic guide that drew upon the Common Sense Self-Regulation Model of Health 

and Illness [21] was used. The focus of the topic guide was on illness perception (‘identity’), 

need for care (‘control-cure’), causes of depression and the interplay with DM2 and/or CHD 

(‘cause’). Both interviewed patients’ and practice nurses’ perceptions of depressive symptom 

severity at inclusion of Step-Dep varied from ‘not depressed’ to ‘severely depressed’ and 

were not necessarily congruent with PHQ-9 scores. Virtually all patients considered them-

selves at least mildly to moderately depressed, whereas practice nurses frequently perceived 

their patients as ‘not depressed’. In patients, perceived symptom severity corresponded 

with perceived need for care, but did not necessarily match help-seeking behaviour, due to 

experienced barriers like the stigma about depression. Practice nurses frequently said that 

patients did not have much need for specific care, but mostly needed attention. Participants 

reported a mix of causes of depression. The majority of the reported causes were related 

to negative life events and circumstances. Participants perceived indirect causal links with 

DM2 and/or CHD.
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5. Which factors predict incident MDD during 24 months of follow-up in primary care 

patients with DM2 and/or CHD and subthreshold depression? (chapter 6)

A practically usable model using baseline levels of anxiety and depression, the presence 

of more than three chronic diseases and stressful life-events, predicted incident MDD 

during 24 months of follow-up accurately.

A prediction model for incident depression (defined as a PHQ-9 score of ≥ ten [22,23] at 

minimally one measurement at three, six, nine, 12 and 24 months during two-year fol-

low-up) in patients with DM2 and/or CHD and subthreshold depression was developed. 

Potential demographic and psychological predictors were measured at baseline via web-

based self-reported questionnaires and studied using a multivariable logistic regression 

model. Model performance was assessed with the Hosmer–Lemeshow test, Nagelkerke’s 

R2 explained variance and Area Under the Receiver Operating Characteristic curve (AUC). 

Bootstrapping techniques were used to internally validate the model. A model with four pre-

dictors performed well (Hosmer–Lemeshow test p=0.12 and median of pooled Nagelkerke’s 

R2 explained variance 0.34 interquartile range (IQR) 0.33-0.36) with good discriminative 

properties (median of the pooled AUC 0.80 IQR 0.79-0.80).

Overarching questions

Below the interpretation and implications of the findings reported in this thesis will be dis-

cussed using three overarching questions. These questions will both link the quantitative 

and qualitative findings and help to understand them in a broader, clinical perspective, while 

taking methodological considerations into account.

1. How should a subthreshold depression, as measured with a PHQ-9 score of six or 

higher, in primary care patients with DM2 and/or CHD be interpreted?

A subthreshold depression at baseline, as measured with a PHQ-9 score of six or higher, 

in patients with DM2 and/or CHD, posed a lower than expected risk of MDD during two 

years of follow-up. Because symptoms of depression and DM2 and/or CHD can partly 

overlap, there is a risk of over-diagnosing subthreshold depression in this population. 

Nevertheless, as patients generally perceived this subthreshold depression as burden-

some, it merits attention in chronic disease care.

7
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Subthreshold depression as a risk factor for MDD

The cumulative incidence of MDD, as measured with the MINI, was unexpectedly low at 

both 12 and 24 months of follow-up (chapter 3 and 6). Three possible explanations were 

considered for this. Firstly, it could indicate that both Step-Dep and usual care were equally 

effective in preventing MDD. However, in section 2 of this discussion, it will be explained why 

this is unlikely. Secondly, it is possible that the cumulative incidence as measured with the 

MINI was an underestimation of the actual cumulative incidence during follow-up, and that 

MDD episodes that both arose and were resolved in between measurements were missed. 

That would partly explain why the cumulative incidence of MDD during two years follow-up 

as measured with the (more frequently administered) PHQ-9, was much higher than the 

one measured with the MINI. However, the former remained higher even after adjusting for 

the difference in measurement frequency (chapter 6). A third hypothesis could explain both 

this ‘residual’ discrepancy between the cumulative incidences yielded with the MINI and 

PHQ-9, and the low overall cumulative incidence as measured with the MINI. The PHQ-9 

possibly overestimated depression severity in our population, which resulted in a lower 

than expected prior risk of MDD. The MINI works in a step-wise matter: one needs to have 

a ‘core symptom’ of depression (either depressed feelings or anhedonia) to consider other 

symptoms of depression present. The PHQ-9, on the other hand, measures the frequency of 

all experienced depressive symptoms alike. In patients with chronic conditions like DM2 and/

or CHD, somatic symptoms due to the chronic disease (like fatigue or changed appetite), may 

therefore account for depressive symptoms on the PHQ-9. Unfortunately, to date, meta-anal-

yses evaluating sensitivity and specificity of the used PHQ-9 cut-offs for subthreshold 

depression and MDD in patients with DM2 and/or CHD are lacking [23]. Nevertheless, in 

a recent study in a DM2 and/or CHD population, the PHQ-9 with a cut-off of ten or higher 

had a specificity of 82% for MDD, but a cut-off of six or higher had a specificity of only 55% 

for minor (or subthreshold) depression [22]. These findings suggest that over-estimation 

of depression severity by the PHQ-9 in patients with DM2 and/or CHD is indeed a potential 

pitfall. This problem seems to be larger in the lower PHQ-9 ranges and more common in 

subthreshold depression than in MDD.

Patients’ and practice nurses’ perceptions of subthreshold depression

Interestingly, almost all interviewed patients described that they experienced some level of 

depression at the time of inclusion in Step-Dep. Most defined it as at least mild to moder-

ate, analogous to the subthreshold depression we intended to screen them for. Similarly, 
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patients mostly perceived a need for care for these symptoms. In contrast, practice nurses 

frequently perceived their Step-Dep patients as ‘not depressed’ and in not much need for 

specific mental health care except for attention (chapter 5). These notable differences in 

views between practice nurses and patients could be explained in various ways. Firstly, most 

psychological practice nurses were used to work with patients with quite severe depression 

and a clear request for help, whereas Step-Dep patients were pro-actively selected on the 

presence of a subthreshold depression (chapter 5). Secondly, somatic practice nurses 

sometimes experienced a lack of competence to adequately recognize and handle mental 

problems in chronically ill patients (chapter 4). Thirdly, healthcare providers are known to 

have a tendency to ‘normalise’ depression in patients with long-term conditions [24,25]. 

Fourthly, some patients initially failed to recognise their mental state as a level of depression 

or labelled their mental state differently than ‘depression’. This might have prohibited them 

from disclosing their depressive symptoms as such to their practice nurse (chapter 5). 

Finally, one should keep in mind that for the qualitative research that was performed, all 

participating nurses were interviewed, who collectively treated all Step-Dep intervention 

patients, while the patient sample was composed in a purposive manner. This means that 

instead of trying to select a group that is as ‘representative of the mean’ as possible, patients 

that are as diverse as possible were chosen. This way, the most diverse and complete views 

on a the research topics can be explored. Thus, the views expressed by the interviewed 

patients do not necessarily represent the ‘average opinion’ of the full Step-Dep population.

Nonetheless, many interviewed patients and practice nurses shared the opinion, that their 

perceptions of patients’ depressive symptom severity were not necessarily congruent with 

the PHQ-9 scores at inclusion or during follow-up. Both over- and underestimation of the 

‘actual’ severity was experienced (chapter 5). Optimal cut-off scores for minor (or subthresh-

old) and major depression in a DM2 and/or CHD population have been found to be eight and 

ten respectively [22]. These findings suggest that the PHQ-9 might not be specific enough 

to distinguish minor from major depression for scores in this range.

Labelling subthreshold depression

Even though interviewed patients explained to feel mildly to moderately depressed, many 

labelled their mental state differently than ‘depression’ (chapter 5). Patients frequently iden-

tified their sleeping problems as the most burdensome out of all their depressive symptoms. 

These findings raised the question whether the PHQ-9 with a cut-off of six or higher can 

7
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discriminate sufficiently between mild depression and mild forms of other psychological 

problems, such as anxiety, burn-out or sleeping disorders. Mislabelling other mild psycho-

logical problems as subthreshold depression could have added to the lower than expected 

prior risk of MDD.

Furthermore, it could be an indication that various symptoms end up in a common path-

way of depression. If subthreshold depression is even more heterogeneous than MDD, this 

might cause patients and practice nurses not to initially perceive or label it as ‘depression’. 

However, it could also be that patients actually do suffer from depressive symptoms, but 

prefer using different labels such as ‘stress’ or ‘sleeping disorders’, as they perceive these 

as less stigmatizing than ‘depression’ (chapter 5).

Using the PHQ-9 in primary care

Our combined findings on subthreshold depression as measured with a PHQ-9 score of 

six or higher in patients with DM2 and/or CHD underline the fine line between the risk 

of over-estimating depressive symptoms or mislabeling ‘neighboring’ constructs such as 

anxiety or sleeping disorders on one hand, and missing a burdensome level of depression 

for which attention or care is preferred, on the other. For a ‘symptom diagnosis’ such as 

depression it remains challenging to determine how to correctly measure the severity or 

rightfully diagnose such a clinical construct. Is this best achieved by using a DSM 5 tool 

such as the MINI based on the dictated definition of depression, by trained healthcare pro-

viders with clinical experience, or by patients’ own interpretation of their symptoms during 

interviews or using self-reported questionnaires? Furthermore, the ‘best evidence’ approach 

should be practically applicable and fit both patient’s and healthcare provider’s perceptions 

to become ‘best practice’. Incorporating the standard exploration of depressive symptoms 

with the PHQ-9 in chronic disease care could be a useful tool to start the conversation on a 

stigmatized subject (chapter 4) and help to identify depressive symptoms in the chronically 

ill. Even though using its continuous scale might only give a general impression of current 

depressive symptoms and future MDD risk, patients and practice nurses seem to experience 

this, instead of using ‘practical’ cut-offs as a basis for diagnosis or treatment decisions, as 

most adequate (chapter 4).
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2. Why was the Step-Dep intervention not more effective in preventing MDD com-

pared to usual care?

A low rate of care adherence in addition to the lower than expected prior risk of MDD in 

our population might explain the lack of effectiveness of the Step-Dep intervention as 

compared to usual care. Offering higher risk patients preventive interventions according 

to their preferences instead of stepped-care principles might be more effective, although 

it could also lead to an increase in costs.

Step-Dep and usual care were both not effective

The long-term follow-up data showed that depressive and anxiety symptoms slightly 

improved and perceived recovery somewhat increased over time in both groups. This, in 

combination with the lower than expected cumulative incidence as measured with the MINI, 

might seem to suggest that both usual care and Step-Dep were effective. However, none 

of these improvements reached clinical significance. Furthermore, the most prominent 

improvement in symptoms in both groups was seen in PHQ-9 scores between baseline 

and three months of follow-up. It is not likely that this resulted from offered treatment 

as the first step was watchful waiting in the Step-Dep intervention. In usual care, Dutch 

clinical guidelines also recommend an initial waiting period for depressive symptoms [26]. 

Perhaps the symptom decrease was partly due to regression to the mean. Part of it could be 

caused by spontaneous recovery, although it exceeded the expected self-limiting nature of 

subthreshold depression [11]. This fits the earlier proposed hypothesis of an overestimation 

of subthreshold depression in our population.

Interestingly, two outcome measurements were statistically significantly better in the Step-

Dep group: anxiety symptoms at six months and the proportion of patients who perceived 

recovery at 24 months of follow-up. However, these differences do not seem clinically 

relevant. Furthermore, as the other outcomes were not significantly different at any time 

point nor during the course over time between the groups, these two observations are likely 

to be caused by multiple testing. We conclude that both Step-Dep and usual care were both 

not effective in preventing MDD or diminishing depressive symptoms in our population. 

Some study limitations should be mentioned in this context. Firstly, the combination of 

an unforeseen low incidence of MDD and a relatively small sample size made the study 

underpowered to rule out a clinically relevant difference in overall treatment effect between 

groups at 12 months of follow-up (chapter 3). However, at 24 months of follow-up, due to a 

7
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higher incidence of MDD, this lack of power was no longer a problem (chapter 6). Secondly, 

neither patients nor healthcare providers could be blinded to the intervention. Thirdly, from 

all DM2 and/or CHD patients who were initially invited to be screened, only 21% returned 

a completed PHQ-9 screening form and were interested in participating, which potentially 

diminishes the generalizability of the findings. Fourthly, we chose to use a cluster random-

ized controlled design in which staff from usual care practices were not trained to perform 

the stepped-care program until after the follow-up period, to avoid contamination between 

treatment groups. Sample size calculations were adjusted to this design (chapter 2). The 

level of primary care centers was not added to the mixed model analysis however, as the 

dependence of observations on the level of the primary care centers was very small (chapter 

3). Due to the cluster randomization and ethical considerations, we had to inform patients 

before inclusion about which treatment group they would be in if they participated. This 

could have resulted in some selection bias. However, the percentages of invited and eligible 

patients were comparable between groups and there were no clinically relevant differences 

in key baseline characteristics between the two treatment groups (chapter 3). This makes it 

unlikely that the groups originated from different patient populations. Additionally, the cluster 

randomized design caused a somewhat unequal distribution of the number of patients in 

the two treatment arms, but both groups remained of sufficient size to detect potential 

statistically significant differences between groups (chapter 3).

Our negative trial results add to the conflicting data on the effectiveness of stepped-care 

depression prevention trials [11–13,15,16,27]. Because of the diversity and complexity of 

these interventions, as well as the variations in chosen populations, it is difficult to pinpoint 

what caused these conflicting effectiveness results. Several aspects of usual care and 

the population, and the low uptake of the intervention potentially contributed to the lack of 

effectiveness in our study and will be discussed in the following paragraphs.

Usual care

Part of the lack of difference between the two groups could be due to the research setting 

itself. Firstly, because of ethical and patient safety considerations, general practitioners were 

informed which patients screened positive on subthreshold depression and participated in 

the Step-Dep RCT. Additionally, patients in both groups with a MDD and/or suicidal ideations 

according to the periodical research measurements were reported back to their general 

practitioners (chapter 3). This screening element on depressive symptoms, MDD and suicide 
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risk is a deviation from usual care and these patients might have been missed otherwise. 

However, as screening for depressive symptoms alone does not seem to lead to changes in 

the management of depression [28], and the number of patients with MDD and/or suicidal 

ideations during follow-up were low (chapter 3), the effect of these reports and potential 

subsequent treatment was presumably small. Secondly, almost all interviewed patients 

indicated that they gained more insight into their mental state just by regularly filling out the 

PHQ-9 and some patients felt that this had a positive effect on their mental state (chapter 

4). It is possible that the measurements of depressive symptoms itself contributed to the 

earlier mentioned depressive symptom decrease in both groups alike.

Population

Three population factors might have played a role in the lack of difference between the 

two groups. Firstly, the possibilities for measurable improvements are more limited in sub-

threshold depression than in MDD. Secondly, interventions are known to be more effective 

in patients with more severe subclinical depression [29]. Targeting patients with more 

persistent symptoms for instance, as in the study by van ‘t Veer-Tazelaar et al. [11], who 

included patients with elevated depression scores on two consecutive occasions, might 

have increased the effect of the intervention. This could have filtered out patients with a 

spontaneous decrease in symptoms. Alternatively, setting PHQ-9 cut-offs for subthreshold 

depression on eight or higher instead of six or higher may have excluded patients with 

overlapping somatic symptoms and selected those with more severe symptoms [22] and a 

subsequent higher risk of MDD. In the prediction study, the continuous score of the PHQ-9 

was an important predictor of MDD, supporting the concept of a gradual risk for the onset 

of depression (chapter 6). Furthermore, including patients with simultaneously elevated 

anxiety symptoms [11,13] or all indicated predictors present (chapter 6) instead of elevated 

baseline PHQ-9 scores only, might have resulted in better effectiveness outcomes by select-

ing patients with a higher prior risk of MDD. Thirdly, excluding patients with predominantly 

chronic mood disorders (history of multiple depressions or dysthymia) might have been an 

alternative option, as stepped-care MDD prevention might not be as appropriate for these 

patients as for patients with less chronic symptoms [13]. Subgroup analyses could have 

supported these theories, but were not performed due to small subgroup numbers.

7
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Uptake

Another potential cause for the lack of effectiveness was the low uptake of the interven-

tion. The treatment delivery rates in Step-Dep were similar to those in other trials that did 

not find a significant effect [14–16], but considerably lower than in trials that showed a 

significant effect on depression outcomes [11–13]. Two main reasons for the lack of care 

uptake were indicated. Firstly, fewer patients than expected were eligible for other steps than 

watchful waiting. On average, at three months after baseline, PHQ-9 scores were 6.7 in the 

intervention group, whereas the threshold for entering the next treatment step was set at 

six or higher. Secondly, a considerable proportion of patients that were eligible for further 

treatment (29%) did not want to start one or more of the offered treatment steps (chapter 

3). This seems in contrast to the qualitative data on patients’ need for care, as most patients 

reported that they perceived a need for care for their depressive symptoms (chapter 5). The 

motivation to participate in Step-Dep and the apparent mismatch of preferred and offered 

stepped-care may have contributed to the low adherence to the Step-Dep intervention.

Motivation to participate. The possibility cannot be excluded that the motivation to contribute 

to research was actually pivotal in the decision to participate in Step-Dep (chapter 4). Some 

patients explained that the fact that they participated in research lowered their expectations 

of possible benefits from the program (chapter 4). If patients primarily participated for other 

motivations than their need for care or expected little improvement from offered care, they 

might have been less prone to adhere to such care. Perhaps in future research, the motiva-

tion for participation and expectations of the research program should be more extensively 

discussed and taken into consideration during the inclusion process.

Mismatch offered stepped-care and preferred care. The Step-Dep program may not have 

fully matched the need for care in this population. Both practice nurses’ and patients’ views 

on the Step-Dep intervention revealed possible mismatches with the offered care. Some 

practice nurses thought that the watchful waiting step was ‘disappointing’ for patients who 

had finally undertaken action to receive care for their depressive symptoms. They also 

frequently perceived both the self-help course and the PST as unsuitable for every individual 

patient. As a result, many practice nurses preferred more room for their own choice of 

therapy, based on the estimated needs of a patient, instead of pre-determined, increasingly 

intensive steps in a protocolled sequence. Perhaps instead of offering set treatments in a 

stepped-care format, all treatment options should be available from the start [27]. Both 
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English [30] and Dutch depression guidelines [31] endorse stepped-care treatment for MDD. 

However, a recent meta-analysis [32] showed that, in comparison to usual care, stepped-

care treatment for MDD indeed has a moderate effect on depression, but treatments based 

on progressive treatment intensity (‘true’ stepped-care) performed significantly worse than 

those without a clear intensity order. Additionally, another recent meta-analysis (which partly 

included the same studies as the one by Van Straten et al. [32]) found no significant differ-

ence between stepped-care prevention or treatment and usual care in preventing anxiety 

and/or depressive disorders or improving depressive symptoms. Stepped-care models 

solely appeared to be better than usual care in treating anxiety disorders [33]; a finding 

that was not supported by the results of the Step-Dep study however (chapter 3 and 6). 

Further research and evaluation is required to determine if stepped-care should have such 

prominence in guidelines for depression and whether other formats of care could be more 

effective in depression prevention [32].

As it is still unclear which type of care or intervention is superior for the prevention of 

depression [9], tailoring care to patients’ preferences might be a suitable approach to improve 

their adherence to offered care [34]. When inquiring which care patients would have preferred 

for their depressive symptoms, they appointed ‘talking therapy’ and psycho-educational 

advices to help them increase physical exercise, improve activity planning and handle 

depressive symptoms and sleeping problems better (chapter 5). Care that would match 

these preferences has quite extensive support in literature. Psycho-educational depression 

interventions have been found to be effective in the prevention of depression [35]. Activity 

planning through behavioral treatment, for example, is also effective in the treatment of 

depression [36]. Improved sleep has the potential to be beneficial for both cardiovascular 

disease and depression risk [37], as does increased exercise [38].

It is important to keep in mind however, that the qualitative interviews were conducted 

after terminating the first year of follow-up of the Step-Dep intervention. This might have 

influenced patients’ knowledge of and preferences for possible mental health care. Addi-

tionally, only patients who participated in the Step-Dep intervention were interviewed. Their 

perceptions on the investigated themes might not generalize to other DM2 and/or CHD 

patients. For example, it would be of much added value to interview screened patients who 

did not consent to participate in Step-Dep, as they might have different perceptions on the 

investigated themes. Moreover, the generalizability of the qualitative findings can be limited 
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due to the small sample size of interviewees. By sampling interviewees purposively and 

reaching data saturation during data collection, generalizability was maximized. Although 

qualitative research is indispensable to provide contextual, in-depth understanding of the 

perspectives of participants, both conducting and interpreting interviews can be subject to 

some degree of human error and subjectivity. All interviews and analyses were performed 

by at least two researchers, to enhance the internal validity of the findings.

3. How might depression prevention in patients with DM2 and/or CHD be feasible in 

primary care?

Paying more attention to depressive symptoms in all DM2 and/or CHD patients, might 

increase the awareness of these problems in the chronically ill and improve accessibility 

and decrease experienced stigma of receiving mental health care. Subsequently, future 

effective depression prevention interventions should target those with highest MDD risk. 

Furthermore, it should be verified if healthcare providers feel sufficiently supportive and 

competent to deliver the mental health care tasks assigned to them, to make depression 

prevention in primary care feasible.

Challenges in primary care

The current epidemics of depression, DM2 and CHD and the subsequent explosive increase 

of costs are unequivocally societal problems [1–3]. Nevertheless, as care in the Netherlands 

for patients with multimorbidity [39] and non-complex mental health problems [40] is in-

creasingly shifting to primary care, the comorbidity of depression and DM2 and/or CHD 

inevitably poses a major challenge for the general practitioner. With the delegating trends 

in Dutch primary care, the challenge to adequately integrate mental and physical health care 

extends to the practice nurses.

Discussing depressive symptoms in chronic disease care

An important finding of this thesis was that both interviewed practice nurses and patients 

believed that mental health is currently a severely under discussed topic in the care for 

the chronically ill (chapter 4). Both practice nurses and patients perceived a clear need 

for more attention for mental health in chronic disease care (chapter 4 and 5). Regularly 

discussing and monitoring depressive symptoms, as was done in the Step-Dep intervention, 

was experienced as valuable and contributive to patients’ wellbeing, despite the ‘negative’ 

trial results (chapter 4). Such an approach has been shown to be beneficial for patients’ 
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mood [41], increase awareness and understanding of mental health problems, improve 

accessibility and decrease the experienced stigma of mental health care [42] (chapter 4). 

Feeling stigmatized is still one of the major barriers for patients to seek mental health 

care [43] (chapter 5). Furthermore, it previously has been shown that although patients 

support an integration of chronic disease and mental health care, they are not yet used to 

it [44]. These combined findings suggest that, although many Dutch College of General 

Practitioners guidelines for chronic disease care advise to discuss depressive symptoms, 

in practice this often does not happen. The guidelines for both acute coronary syndrome 

(ACS) [45] and DM2 [46] advise general practitioners to enquire about depressive symptoms 

yearly as well as during the post-hospital phase in ACS patients, for example. In contrast, 

in the general practitioners guidelines for stable angina pectoris [47] or in online available 

somatic practice nurse protocol for three monthly DM2 check-ups [48], no such advice is 

given. Further research should investigate if depressive symptoms are indeed not sufficiently 

discussed during routine chronic disease care. If so, it should be subsequently investigated 

why interdisciplinary strategies to improve this discussion of depressive symptoms in the 

chronically ill [49], are not yet being effectively implemented in primary care practice.

Targeting preventive depression interventions for patients with DM2 and/or CHD in 

primary care

To date, it remains unclear which preventive psychological interventions should be offered 

and to whom to achieve effective depression prevention in patients with DM2 and/or CHD 

in primary care [9] (question 2). In the Step-Dep study, systematic screening was used to 

target preventive care to patients with DM2 and/or CHD and subthreshold depression. The 

data showed low feasibility of this screening strategy (chapter 3) and pointed out shortcom-

ings of using the PHQ-9 for this purpose (question 1). We would currently advise against 

screening DM2 and/or CHD patients for subthreshold depression with the PHQ-9 with a 

cut-off of six to target preventive care. These data feed the ongoing debate [50,51] and add 

to the conflicting international guideline recommendations on screening for depression in 

primary care [26,30,52,53].

In their overview of depression prevention in the Netherlands, Smit et al. [54] recommend 

to offer preventive care to chronically ill with ‘ultra-high risk’ only: those with a combination 

of risk factors present. According to the prediction model in this thesis (chapter 6), this 

combination of risk factors in patients with DM2 and/or CHD were: elevated baseline levels 
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of both anxiety and depression, the presence of more than three chronic diseases and 

stressful life-events. It is important to note however, that only a limited number of predictors 

were evaluated in this prediction study. Genetic and other biological risk indicators were 

not included, for example. This was due to both the relatively small study population size, 

which determined the amount of predictors that could be reliably tested, as well as the set 

of pre-selection criteria for potential predictors; potential predictors had to be both identified 

before in multiple studies and easily obtainable in GP practice.

When applying the prediction model in practice, in patients with DM2 and/or CHD with mul-

tiple chronic diseases who suffered a recent stressful life-event, the presence and course of 

depressive and anxiety symptoms should be assessed and monitored over time. Only when 

depressive and/or anxiety symptoms are clinically significantly elevated and the patient 

experiences a need for care, treatment could be offered.

Integrated care tasks in chronic disease care

In daily primary care practice in the Netherlands, the recognition and discussion of and 

psycho-education on depressive symptoms in DM2 and/or CHD patients would rely on 

general practitioners and somatic practice nurses. The interviewed somatic practice nurses 

stated however, that they currently felt a lack of competence to recognize and handle de-

pressive symptoms in chronic disease care (chapter 4). Interdisciplinary guidelines already 

recommend more in-service training with this focus for practice nurses in diabetes care [49]. 

Further research should investigate if these findings reflect the general opinion amongst 

somatic practice nurses and if more education and training to improve these competences 

and skills are needed during their vocational training. At present, referral to a psychological 

practice nurse for the actual delivery of potential depression prevention interventions seems 

most appropriate and supported (chapter 4) [55].

Future possibilities for depression prevention interventions in patients with DM2 and/

or CHD

Amongst the preferred depression prevention interventions indicated by interviewed patients 

were strategies to improve sleep [36] and increase exercise [37] (chapter 5). Since such in-

terventions could both benefit the chronic disease and depressive symptoms, it seems likely 

that healthcare providers in primary care would support these as well. Behavioral treatment 

is commonly used to improve sleep and increase exercise [35]. Behavioral activation seems 
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to be the ‘core’ effective element of cognitive behavioral therapy, but is easier to master for 

practice nurses in primary care and potentially less costly than cognitive behavioral therapy 

[51]. Furthermore, the use of e-health behavioral treatment strategies might be another 

effective [56–58] and acceptable [59] option in primary care. It seems advisable to routinely 

involve patients and healthcare providers in the development of new depression prevention 

interventions [60]. Subsequently, when (cost-) effective, perceived barriers and facilitators 

as well as acceptability and feasibility of these interventions should be evaluated to close 

the loop of learning and progression in depression research and patient care [61].

Box 1 Summary of recommendations for primary care practice based on this thesis

• The widespread implementation of the Step-Dep intervention is currently not recommended, as it was not 
more effective than usual care in preventing MDD during 12 or 24 months of follow-up. Further research 
is needed to determine to whom and which preventive psychological interventions should be offered to 
achieve effective depression prevention in patients with DM2 and/or CHD in primary care.

• The PHQ-9 might not be the optimal instrument to screen for or monitor levels of depressive symptoms 
in patients with DM2 and/or CHD, due to the risk of over-diagnosing depression severity. The use of the 
PHQ-9 does provide an easy starting point for the conversation on psychological problems and improves 
patients’ insight into their mental state. Better instruments are needed to accurately determine depression 
severity in DM2 and/or CHD patients, which are also supported in practice.

• Depression currently seems to be a severely under discussed topic in chronic disease care. The conversation 
on and monitoring of depressive symptoms should be routinely included in chronic disease care, as patients 
appear to experience these as burdensome. This approach might increase the awareness of mental health 
problems in the chronically ill, improve accessibility and decrease the experienced stigma of receiving 
mental health care.

• Given the increasingly leading role of somatic practice nurses in chronic disease care, more education and 
training to recognize and handle psychological problems in the chronically ill may be needed during their 
vocational training to enhance their (self perceived) competences and skills. Future depression prevention 
interventions might best be delivered by psychological practice nurses.

• Prevention of depression in patients with DM2 and/or CHD should be reserved for patients with the highest 
risk of MDD. A PHQ-9 of six or higher alone does not seem to reflect a high enough risk for effective targeted 
prevention. Instead, the highest risk patients could be those with persistently and clinically significantly 
elevated levels of anxiety and depression, who have been diagnosed with more than three chronic diseases 
and who have recently suffered a stressful life event.

• Care adherence to interventions to prevent depression may improve if these depend on the patients’ need 
for care and preferences instead of stepped-care principles. Strategies to ameliorate sleep and increase 
physical exercise were preferred by interviewed Step-Dep patients and potentially benefit both patients’ 
mental and somatic health status.
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SUMMARY

This section provides an overview of the content of this thesis per chapter.

Chapter 1 introduces the pressing global health issue of comorbid depression in patients with 

diabetes mellitus type 2 (DM2) and/or coronary heart disease (CHD). The rationale behind the 

research questions investigated in this thesis is explained in detail. In short, depression, DM2 and 

CHD are individually leading contributors to the global burden of disease but also often co-occur. 

Given the public health significance of poorly treatable co-morbid depression among patients 

with DM2 and CHD, research is necessary to determine whether integrated mental and somatic 

health care strategies to prevent the development of major depressive disorder (MDD), could 

reduce its burden of disease. This thesis aims to gather more knowledge about how to prevent 

MDD in primary care patients with DM2 and/or CHD and subthreshold depression.

In chapter 2, the design of the Step-Dep study, an economic evaluation conducted alongside a 

pragmatic cluster randomized controlled trial, is described. The objective of the Step-Dep study 

was to evaluate the effectiveness and cost-effectiveness of a nurse-led stepped-care program 

as compared to usual primary care to prevent MDD among patients with DM2 and/or CHD 

and subthreshold depression. The latter was defined as having clinically relevant depressive 

symptoms, as indicated by a Patient Health Questionnaire 9 (PHQ-9) ≥ 6, but no MDD accord-

ing to the Mini International Neuropsychiatric Interview (MINI). The stepped-care intervention 

consisted of four increasingly intensive sequential steps; 1) watchful waiting, 2) guided self-

help, 3) problem solving treatment (PST) and 4) referral to the general practitioner. The primary 

clinical outcome measure was the cumulative incidence of MDD as determined with the MINI. 

Secondary outcomes included severity of depressive and anxiety symptoms as well as quality 

of life. Costs were measured from a societal perspective and included health care utilization, 

medication and lost productivity costs. Measurements were performed at baseline and at 3, 6, 

9 and 12 months of follow-up.

Chapter 3 reports the results of the effectiveness evaluation of Step-Dep. A total of 27 primary 

care centers participated and 236 patients were allocated to the intervention group (n=96) or 

usual care group (n=140). Of these 236 patients, 210 (89%) completed the MINI at 12 months. The 

cumulative incidence of MDD was lower than expected in both groups: 9 out of 89 participants 

(10.1%) in the intervention group and 12 out of 121 participants (9.9%) in the usual care group. 
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Mixed model analyses were used and conducted according to the intention-to-treat principle. 

We found no statistically significant overall effect of the intervention (OR=1.21 and 95% CI (0.12; 

12.41)) and there were no clinically relevant, statistically significant differences in the course or 

severity of secondary outcomes (severity of depression and anxiety symptoms, and perceived 

recovery) between the 2 groups.

In chapter 4, we present a qualitative process evaluation of Step-Dep, exploring the experiences 

with the intervention from a patient and practice nurse perspective. The main facilitators and 

barriers of the intervention were identified. The RE-AIM model was used to assess perspectives 

on five dimensions of the intervention: reach, efficacy, adoption, implementation and mainte-

nance. Data were collected through semi-structured interviews with 24 participants from the 

Step-Dep intervention (15 purposively sampled patients and all 9 participating practice nurses) 

and a thematic analysis of the data was performed. The process evaluation showed, despite 

a negative trial, that Step-Dep was perceived as beneficial for patients’ well-being by both 

patients and practice nurses. The increased awareness of mental health problems in chronic 

disease management and improved accessibility and decreased experienced stigma of receiving 

mental health care were viewed as important facilitators of the pro-active Step-Dep approach. 

Additionally, regularly filling out the PHQ-9 both functioned as a useful starting point for the 

conversation on mental health and provided patients with more insight into their mental health. 

Monitoring mental health was deemed important in chronically ill patients by both patients and 

practice nurses. A main barrier appeared to be that virtually all patients named the importance 

of contributing to scientific research as (one of) their main motivator(s) to participate, whereas 

less than half named the desire to improve their mood as a primary motivation. Furthermore, 

various practice nurses preferred offering therapy tailored to the individual patient rather than 

pre-determined interventions in a protocolled sequence. Patients and practice nurses did not 

widely support the use of the PHQ-9 to monitor depressive symptoms or to base treatment 

decisions on. Finally, somatic practice nurses expressed a lack of competence to recognize and 

treat mental health problems.

Chapter 5 offers a qualitative study that aims to explore patients’ and practice nurses’ per-

ceptions of depression in patients with DM2 and/or CHD that were screened for subthreshold 

depression. Semi-structured interviews were conducted with 15 patients and 9 practice nurses 

who participated in the Step-Dep intervention. A topic guide that drew upon the Common Sense 

Self-Regulation Model of Health and Illness was used, with a focus on illness perception (‘identi-
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ty’), need for care (‘control/cure’), causes of depression and the interplay with DM2 and/or CHD 

(‘cause’). The patients’ and practice nurses’ datasets were inspected for commonalities using 

a constant comparative method which led to a final thematic framework. Both patients’ and 

practice nurses’ perceptions of depressive symptom severity at inclusion of Step-Dep varied 

from ‘not depressed’ to ‘severely depressed’ and were not necessarily congruent with the PHQ-9 

scores. Patients generally considered themselves at least mildly depressed; but initially recogniz-

ing or naming their mental state as a (subthreshold) depression was difficult for some. Having 

trouble sleeping was frequently experienced as the most burdensome symptom. Most patients 

experienced a need for care, and psycho-educational advice and talking therapy were preferred. 

Practice nurses frequently perceived patients as ‘not depressed’ and with minimal need for 

specific care, except for attention. In patients, perceived symptom severity corresponded with 

perceived need for care, but this did not necessarily match their help-seeking behaviour due to 

experienced barriers. Examples of such barriers were the experienced stigma about depression 

and a lack of awareness of mental health care possibilities. Though the majority of reported 

causes for depression were related to negative life events and circumstances, patients and 

practice nurses also generally perceived indirect causal links with DM2 and/or CHD.

Chapter 6 comprises a study that both evaluated the effectiveness of the Step-Dep intervention 

in comparison to usual care in reducing the incidence of MDD during 24 months of follow-up 

among primary care patients with DM2 and/or CHD and subthreshold depression, and investi-

gated which factors predict incident MDD during 24 months of follow-up in this patient group. 

Data from the 236 Step-Dep patients were used. For the effectiveness analyses, Generalized 

Estimating Equations (GEE) were used for binary outcome variables and linear mixed models 

for longitudinal data for continuous outcome variables. Results showed that the cumulative 

incidence of MDD (as measured with the MINI at 6, 12 and 24 months of follow-up) was about 

17% in both groups. There was no clinically relevant, statistically significant overall treatment 

effect of the intervention over 24 months (OR 1.37 and 95% CI (0.52; 3.55)) nor at any of the time-

points, nor in the course or severity of secondary outcomes. The statistically non-significant 

intervention effects for incident MDD at both 12-months and 24-months of follow-up justified 

using the Step-Dep population as a cohort. Subsequently, we created a multivariable logistic 

regression model using the demographic and psychological baseline variables estimating the 

probability of having at least one MDD (defined as a PHQ-9 ≥10) during the two-year assessment. 

Data of 192 patients (81%) were available at two-year follow-up. The cumulative incidence of 

MDD (as measured with the PHQ-9 with measurement at 3, 6, 9, 12 and 24 months) was 97/192 
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(51%). Baseline levels of anxiety, depression, the presence of more than three chronic diseases 

and stressful life-events predicted the incidence of MDD. The final model with these four factors 

performed well (Hosmer–Lemeshow test p=0.12 and median of pooled Nagelkerke’s R2 explained 

variance 0.34 interquartile range (IQR) 0.33-0.36) with good discriminative properties (median 

of the pooled AUC 0.80 IQR 0.79-0.80) and continued to do so after internal validation using 

bootstrapping techniques.

In chapter 7 we reflect upon the outcomes of the abovementioned chapters and their implica-

tions for research and daily practice. The interpretation of the main quantitative and qualitative 

findings is discussed in a clinical perspective using three overarching questions.

1. How should a subthreshold depression, as measured with a PHQ-9 ≥ 6, in primary 

care patients with DM2 and/or CHD be interpreted?

A subthreshold depression in these patients posed a lower than expected risk of MDD during 

two-year follow-up. Because symptoms of depression and DM2 and/or CHD can partly overlap, 

there is a risk of over-diagnosing subthreshold depression in this population. Additionally, the 

PHQ-9 might not be sufficiently discriminative to avoid mislabeling ‘neighboring’ constructs 

such as anxiety or sleeping disorders as subthreshold depression. Nevertheless, as patients 

generally perceived the subthreshold depression they were screened for as burdensome, it does 

merit attention in chronic disease care.

2. Why was the Step-Dep intervention not more effective in preventing MDD com-

pared to usual care?

A relatively low rate of care adherence in addition to the lower than expected prior risk of MDD in 

our population could predominantly explain the lack of effectiveness of the Step-Dep intervention 

as compared to usual care. Additionally, due to the research setting, usual care might have 

been ‘enhanced’ in comparison to daily practice. Offering preventive interventions to higher 

risk patients according to their preferences instead of stepped-care principles might be more 

effective, although it could also lead to an increase in costs.

3. How might depression prevention in patients with DM2 and/or CHD be feasible in 

primary care?

Both interviewed patients and practice nurses believed that mental health is currently a severely 

under-discussed topic in the care for the chronically ill. Paying more attention to depressive 
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symptoms in all DM2 and/or CHD patients might increase the awareness of these problems in the 

chronically ill and could improve accessibility and decrease the experienced stigma of receiving 

mental health care. Subsequently, future effective depression prevention interventions should 

target those with the highest MDD risk; possibly those with persistently and clinically significantly 

elevated levels of both anxiety and depression, the presence of more than three chronic diseases 

and stressful life-events. Furthermore, it should be verified if general practitioners and practice 

nurses feel sufficiently competent and supportive to deliver the mental health care tasks assigned 

to them, to make depression prevention in primary care feasible.

Lastly, the following box is presented which provides a summary of recommendations for 

primary care practice based on this thesis:

• The widespread implementation of the Step-Dep intervention is currently not recommended, as it was not 
more effective than usual care in preventing MDD during 12 or 24 months of follow-up. Further research 
is needed to determine to whom and which preventive psychological interventions should be offered to 
achieve effective depression prevention in patients with DM2 and/or CHD in primary care.

• The PHQ-9 might not be the optimal instrument to screen for or monitor levels of depressive symptoms 
in patients with DM2 and/or CHD, due to the risk of over-diagnosing depression severity. The use of the 
PHQ-9 does provide an easy starting point for the conversation on psychological problems and improves 
patients’ insight into their mental state. Better instruments are needed to accurately determine depression 
severity in DM2 and/or CHD patients, which are also supported in practice.

• Depression currently seems to be a severely under discussed topic in chronic disease care. The conversation 
on and monitoring of depressive symptoms should be routinely included in chronic disease care, as patients 
appear to experience these as burdensome. This approach might increase the awareness of mental health 
problems in the chronically ill, improve accessibility and decrease the experienced stigma of receiving 
mental health care.

• Given the increasingly leading role of somatic practice nurses in chronic disease care, more education and 
training to recognize and handle psychological problems in the chronically ill may be needed during their 
vocational training to enhance their (self perceived) competences and skills. Future depression prevention 
interventions might best be delivered by psychological practice nurses.

• Prevention of depression in patients with DM2 and/or CHD should be reserved for patients with the highest 
risk of MDD. A PHQ-9 of six or higher alone does not seem to reflect a high enough risk for effective targeted 
prevention. Instead, the highest risk patients could be those with persistently and clinically significantly 
elevated levels of anxiety and depression, who have been diagnosed with more than three chronic diseases 
and who have recently suffered a stressful life event.

• Care adherence to interventions to prevent depression may improve if these depend on the patients’ need 
for care and preferences instead of stepped-care principles. Strategies to ameliorate sleep and increase 
physical exercise were preferred by interviewed Step-Dep patients and potentially benefit both patients’ 
mental and somatic health status.
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DUTCH SUMMARY

Deze samenvatting biedt een overzicht van de inhoud van dit proefschrift per hoofdstuk.

Hoofdstuk 1 introduceert een prangend wereldwijd gezondheidsprobleem: comorbide de-

pressie bij patiënten met diabetes mellitus type 2 (DM2) en/of coronaire hartziekte (CHZ). 

De rationale achter de in dit proefschrift onderzochte onderzoeksvragen wordt in detail 

uiteengezet.

Depressie, DM2 en CHZ zijn elk belangrijke veroorzakers van de wereldwijde ziektelast, maar 

komen ook vaak tegelijkertijd voor. Gezien het publieke gezondheidsbelang van doorgaans 

slecht behandelbare comorbide depressie bij patiënten met DM2 en CHZ, is onderzoek 

nodig om te bepalen of geïntegreerde mentale en somatische gezondheidsstrategieën ter 

voorkoming van de ontwikkeling van een depressieve stoornis of majeure depressie (MD) 

deze ziektelast kunnen verminderen. Het doel van dit proefschrift is om meer kennis te 

verzamelen over hoe MD te voorkomen bij patiënten met DM2 en/of CHZ en subklinische 

depressie in de huisartsenpraktijk.

In hoofdstuk 2 wordt het ontwerp van de Step-Dep studie beschreven; een pragmatische 

cluster gerandomiseerde gecontroleerde studie met economische evaluatie. Het doel van 

de Step-Dep studie was om de effectiviteit en kosteneffectiviteit van een door praktijkonder-

steuners geleid stepped-care programma te evalueren in vergelijking met de gebruikelijke 

eerstelijnszorg om MD te voorkomen bij patiënten met DM2 en/of CHZ en subklinische 

depressie. Subklinische depressie werd hierbij gedefinieerd als de aanwezigheid van klinisch 

relevante depressieve symptomen, zoals aangegeven door een Patient Health Questionnaire 

9 (PHQ-9) score ≥ 6, maar geen MD volgens het Mini International Neuropsychiatric Interview 

(MINI). De stepped-care interventie bestond uit vier steeds intensievere opeenvolgende 

stappen; 1) watchful waiting, 2) begeleide zelfhulp, 3) problem solving treatment (PST) en 

4) verwijzing naar de huisarts. De primaire klinische uitkomstmaat was de cumulatieve 

incidentie van MD, gemeten met de MINI. Secundaire uitkomsten waren de ernst van de-

pressieve en angstsymptomen zowel als kwaliteit van leven. De kosten werden gemeten 

vanuit een maatschappelijk perspectief en omvatten gezondheidszorggebruik, medicatie 

en verloren productiviteitskosten. De metingen werden uitgevoerd bij baseline, 3, 6, 9 en 12 

maanden follow-up.
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Hoofdstuk 3 bevat de resultaten van de evaluatie van de effectiviteit van Step-Dep. In het 

totaal namen 27 huisartsenpraktijken deel en werden 236 patiënten toegewezen aan de 

interventiegroep (n = 96) of de groep die gebruikelijke zorg kreeg (n = 140). Van deze 236 

patiënten voltooiden 210 (89%) de MINI meting na 12 maanden. De cumulatieve incidentie 

van MD was lager dan verwacht in beide groepen: 9 van de 89 deelnemers (10,1%) in de 

interventiegroep en 12 van de 121 deelnemers (9,9%) in de gebruikelijke zorg groep. Mixed 

model analyses werden gebruikt en uitgevoerd volgens het intention-to-treat-principe. We 

vonden geen statistisch significant totaaleffect van de interventie (OR = 1,21 en 95% CI (0,12; 

12,41)) en er waren geen klinisch relevante, statistisch significante verschillen in het verloop 

of de ernst van secundaire uitkomsten (ernst van depressie en angstsymptomen en ervaren 

herstel) tussen de twee groepen.

In hoofdstuk 4 presenteren we een kwalitatieve procesevaluatie van Step-Dep, waarbij we 

de ervaringen met de interventie vanuit het perspectief van zowel patiënten als praktijkon-

dersteuners onderzoeken. De belangrijkste facilitators en barriers van de interventie werden 

beschreven. Het RE-AIM-model werd gebruikt om de perspectieven te analyseren op vijf 

dimensies van de interventie: reach, efficacy, adoption, implementation en maintenance. 

Gegevens werden verzameld via semi-gestructureerde interviews met 24 deelnemers van 

de Step-Dep interventie (15 doelgericht geselecteerde patiënten en alle 9 deelnemende 

praktijkondersteuners). Een thematische analyse van de gegevens werd uitgevoerd. De 

procesevaluatie toonde ondanks de negatieve effectiviteitsstudie aan dat Step-Dep door 

zowel patiënten als praktijkondersteuners als gunstig voor het welzijn van patiënten werd 

ervaren. Het toegenomen bewustzijn van psychische problemen bij het management van 

chronische ziekten en de verbeterde toegankelijkheid en de vermindering van het erva-

ren stigma van het ontvangen van geestelijke gezondheidszorg werden beschouwd als 

de belangrijkste facilitators van de proactieve Step Dep-aanpak. Daarnaast fungeerde het 

regelmatig invullen van de PHQ-9 als een bruikbaar uitgangspunt voor het gesprek over 

geestelijke gezondheid en verschafte het patiënten meer inzicht in hun mentale gezondheid. 

Zowel patiënten als praktijkondersteuners beschouwden het monitoren van de geestelijke 

gezondheid in chronisch zieke patiënten als belangrijk. Een belangrijke barrier leek dat vrijwel 

alle patiënten het belang van het bijdragen aan wetenschappelijk onderzoek noemden als 

(een van) hun belangrijkste motivatie(s) om mee te doen aan de studie, terwijl minder dan de 

helft het verlangen om hun gemoedstoestand te verbeteren als primaire motivatie noemde. 

Daarnaast gaven verschillende praktijkondersteuners er de voorkeur aan om de therapie op 

A



176

Appendices

het individu toe te spitsen in plaats van vooraf vastgelegde interventies in een geprotocolleer-

de volgorde aan te bieden. Patiënten en praktijkondersteuners stonden vaak niet achter het 

gebruik van de PHQ-9 om depressieve symptomen te monitoren of er behandelbeslissingen 

op te baseren. Ten slotte gaven somatische praktijkondersteuners aan dat zij onvoldoende 

competentie hadden om geestelijke gezondheidsproblemen te herkennen en te behandelen.

Hoofdstuk 5 omvat een kwalitatief onderzoek dat de percepties van patiënten en prak-

tijkondersteuners op depressie beschrijft bij patiënten met DM2 en/of CHZ die gescreend 

zijn op subklinische depressie. Semi-gestructureerde interviews werden uitgevoerd met 

15 patiënten en 9 praktijkondersteuners die deelnamen aan de Step-Dep interventie. Er 

werd een topic guide, gebaseerd op het Common Sense Self-Regulation Model of Health 

and Illness gebruikt, met een focus op ziekteperceptie (‘identity’), zorgbehoefte (‘control/

cure’),   oorzaken van depressie en de relatie met DM2 en/of CHZ (‘cause’). De datasets 

van patiënten en praktijkondersteuners werden geïnspecteerd op overeenkomsten met 

behulp van een constant comparative method, hetgeen leidde tot een definitief thematisch 

kader. Zowel de percepties van patiënten als praktijkondersteuners op de ernst van de 

depressieve symptomen bij de inclusie van het Step-Dep programma, varieerden van ‘niet 

depressief’ tot ‘ernstig depressief’ en waren niet noodzakelijk congruent met de destijds 

gemeten PHQ-9 scores. Patiënten beschouwden zichzelf over het algemeen als op zijn 

minst licht depressief, maar het herkennen of benoemen van hun mentale toestand als 

een (subklinische) depressie was voor sommigen aanvankelijk moeilijk. Slecht slapen werd 

dikwijls als het meest belastende symptoom ervaren. De meeste patiënten ervoeren een 

hulpvraag of zorgbehoefte voor hun depressieve klachten en hadden een voorkeur voor 

psycho-educatieve adviezen en gesprekstherapie. Praktijkondersteuners beschouwden 

patiënten vaak als ‘niet depressief’ en schatten in dat patiënten, behalve aan extra aandacht, 

een minimale behoefte aan specifieke zorg hadden. Bij patiënten kwam de ervaren ernst van 

de symptomen overeen met de ervaren zorgbehoefte, maar dit kwam niet noodzakelijker-

wijs overeen met hun hulpzoekgedrag vanwege ervaren belemmeringen. Voorbeelden van 

dergelijke belemmeringen waren het door hen ervaren stigma op depressie en een gebrek 

aan kennis over de mogelijkheden in het krijgen van geestelijke gezondheidszorg. Hoewel de 

meerderheid van de gerapporteerde oorzaken van depressie gerelateerd waren aan negatie-

ve levensgebeurtenissen en -omstandigheden, ervoeren patiënten en praktijkondersteuners 

over het algemeen ook indirecte causale verbanden met DM2 en/of CHZ.
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Hoofdstuk 6 beschrijft het onderzoek dat de effectiviteit van de Step-Dep interventie 

evalueerde in vergelijking met de gebruikelijke zorg in het verminderen van de incidentie 

van MD gedurende 24 maanden follow-up bij eerstelijns patiënten met DM2 en/of CHZ en 

subklinische depressie. Tevens werd onderzocht welke factoren incidente MD voorspellen 

in deze patiëntengroep gedurende 24 maanden follow-up. Hiervoor werden de gegevens 

van de 236 Step-Dep patiënten gebruikt. Voor de effectiviteitsanalyses werden General-

ized Estimating Equations (GEE) gebruikt voor de binaire uitkomstvariabelen en lineaire 

mixed models voor longitudinale data voor de continue uitkomstvariabelen. De resultaten 

toonden aan dat de cumulatieve incidentie van MD (gemeten met de MINI na 6, 12 en 24 

maanden follow-up) in beide groepen ongeveer 17% was. Er was geen klinisch relevant, 

statistisch significant behandelingseffect van de interventie gedurende 24 maanden (OR 

1,37 en 95% CI (0,52; 3,55)), noch op éen van de tijdstippen, noch in het verloop of in de ernst 

van secundaire uitkomsten. De statistisch niet-significante interventie-effecten bij zowel 12 

maanden als 24 maanden follow-up rechtvaardigen het gebruik van de Step-Dep populatie 

als een cohort. Vervolgens hebben we een multivariabel logistisch regressiemodel gemaakt 

met behulp van de demografische en psychologische basisvariabelen die de kans schatten 

om minimaal éen MD te hebben (gedefinieerd als een PHQ-9 ≥ 10) tijdens de tweejarige 

follow-up. De gegevens van 192 patiënten (81%) waren beschikbaar na twee jaar follow-up. 

De cumulatieve incidentie van MD (gemeten met de PHQ-9 op 3, 6, 9, 12 en 24 maanden) 

was 97/192 (51%). De baseline waarden van angst en depressie, de aanwezigheid van meer 

dan drie chronische ziekten en het doorgemaakt hebben van stressvolle levensgebeurte-

nissen voorspelden de incidentie van MD. Het uiteindelijke model met deze vier factoren 

presteerde goed (Hosmer-Lemeshow-test p = 0,12 en mediaan van gepoolde Nagelkerke’s 

R2 verklaarde variantie 0,34 interkwartiel range (IQR) 0,33-0,36) met goede discriminerende 

eigenschappen (mediaan van de gepoolde AUC 0,80 IQR 0,79-0,80) en bleef goed na interne 

validatie met behulp van bootstrapping technieken.

In hoofdstuk 7 reflecteren we op de uitkomsten van de bovengenoemde hoofdstukken en 

hun implicaties voor vervolgonderzoek en de dagelijkse praktijk. De interpretatie van de 

belangrijkste kwantitatieve en kwalitatieve bevindingen wordt in een klinisch perspectief 

besproken met behulp van drie overkoepelende vragen.

A



178

Appendices

1. Hoe moet een subklinische depressie, gemeten met een PHQ-9 ≥ 6, bij patiënten met 

DM2 en/of CHZ in de huisartsenpraktijk worden geïnterpreteerd?

Een subklinische depressie bij deze patiënten vormde een lager risico op MD gedurende 

een follow-up van twee jaar dan verwacht. Omdat symptomen van depressie en DM2 en/of 

CHZ gedeeltelijk kunnen overlappen, bestaat het risico op het overdiagnosticeren van een 

subklinische depressie in deze populatie. Daarnaast discrimineert de PHQ-9 mogelijk onvol-

doende tussen een subklinische depressie en milde vormen van ‘aangrenzende’ constructen 

zoals angst- of slaapstoornissen. Desalniettemin, aangezien patiënten over het algemeen 

de subklinische depressie als belastend beschouwden, verdient het wel degelijk aandacht 

in de zorg voor chronisch zieken.

2. Waarom was de Step-Dep interventie niet effectiever dan de gebruikelijke zorg in het 

voorkomen van MD?

De relatief lage therapietrouw aan de aangeboden stepped-care zorg en het lager dan ver-

wachte prior risico op MD in onze populatie kan voornamelijk het gebrek aan effectiviteit van 

de Step-Dep interventie verklaren in vergelijking met gebruikelijke huisartsenzorg. Bovendien 

kan het zijn dat de gebruikelijke zorg vanwege de onderzoekssituatie ‘verbeterd’ was ten 

opzichte de dagelijkse praktijk. Het aanbieden van preventieve interventies aan patiënten 

met een hoger prior MD risico dat gebaseerd is op hun persoonlijke voorkeuren in plaats 

van op stepped-care principes is mogelijk effectiever, hoewel dit ook tot een toename van 

kosten zou kunnen leiden.

3. Hoe zou depressiepreventie in de huisartsenpraktijk voor patiënten met DM2 en/of 

CHZ haalbaar kunnen zijn?

Zowel geïnterviewde praktijkondersteuners als patiënten waren van mening dat geestelijke 

gezondheid momenteel een ernstig onderbelicht onderwerp is in de dagelijkse zorg voor 

chronisch zieken. Door standaard meer aandacht te besteden aan depressieve symptomen 

bij alle DM2- en/of CHZ-patiënten, zou de alertheid op deze problematiek bij chronisch zieken 

vergroot kunnen worden, de toegankelijkheid tot de geestelijke gezondheidszorg kunnen 

verbeteren en het ervaren stigma op het ontvangen van dergelijke zorg kunnen verminderen. 

Toekomstige effectieve interventies ter voorkoming van depressie zouden vervolgens gericht 

moeten zijn op diegenen met het hoogste MD-risico. Mogelijk zijn dat patiënten die met aan-

houdende en klinisch significant verhoogde niveaus van zowel angst als depressie kampen, 

meer dan drie chronische ziekten hebben en stressvolle levensgebeurtenissen hebben 
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doorgemaakt. Tenslotte moet worden nagegaan of huisartsen en praktijkondersteuners zich 

voldoende bekwaam voelen om de aan hen toegewezen geestelijke gezondheidszorgstaken 

te vervullen en of hier voldoende draagvlak voor is.

Afsluitend wordt het volgende overzicht gepresenteerd dat een samenvatting geeft van 

aanbevelingen op basis van dit proefschrift voor de huisartsenpraktijk:

• De Step-Dep-interventie was niet effectiever dan gebruikelijke huisartsenzorg in het voorkomen van MD 
gedurende 12 en 24 maanden follow-up en derhalve wordt implementatie hiervan niet aanbevolen. Er is 
vervolgonderzoek nodig om te bepalen welke preventieve psychologische interventies aan wie moeten 
worden aangeboden om effectieve depressiepreventie te bereiken bij patiënten met DM2 en/of CHZ in de 
eerste lijn.

• De PHQ-9 is mogelijk niet het optimale instrument voor de screening en monitoring van depressieve symp-
tomen bij patiënten met DM2 en/of CHZ vanwege het risico de ernst van de depressie te overschatten. 
Het gebruik van de PHQ-9 biedt echter wel een gemakkelijk startpunt voor het gesprek over psychische 
problemen en verbetert het zelfinzicht van patiënten in hun gemoedstoestand. Er zijn betere instrumenten 
nodig om de ernst van depressie bij patiënten met DM2 en/of CHZ nauwkeuriger te bepalen, die tevens 
onder de professionals in de praktijk voldoende draagvlak genieten.

• Depressie lijkt momenteel een ernstig onderbelicht gespreksonderwerp te zijn in de behandeling van chro-
nische ziekten. Het gesprek over en het monitoren van depressieve symptomen moet routinematig worden 
opgenomen in deze behandeling, aangezien patiënten symptomen van depressie als belastend ervaren. 
Een dergelijke aanpak kan het bewustzijn over psychische problematiek bij chronisch zieken vergroten, de 
toegankelijkheid tot de geestelijke gezondheidszorg verbeteren en het ervaren van stigma op het ontvangen 
van deze zorg verminderen.

• Gezien de steeds prominentere rol van praktijkondersteuners somatiek in de zorg voor chronisch zieken, kan 
meer opleiding en training tijdens hun beroepsopleiding om psychologische problemen in chronisch zieken 
te herkennen en te behandelen nodig zijn om hun (zelf waargenomen) competenties en vaardigheden hierin 
te verbeteren. Toekomstige interventies ter voorkoming van depressie kunnen wellicht het beste worden 
uitgevoerd door praktijkondersteuners geestelijke gezondheidszorg.

• Preventie van depressie bij patiënten met DM2 en/of CHZ moet worden voorbehouden aan patiënten met 
het hoogste risico op MD. Een PHQ-9 van 6 of hoger alleen lijkt een onvoldoende risico te reflecteren om 
effectieve gerichte preventie te waarborgen. Patiënten met dit hoogste risico zijn bijvoorbeeld degenen 
met aanhoudende en klinisch significant verhoogde niveaus van depressieve en angstklachten, bij wie 
tevens meer dan drie chronische ziekten zijn vastgesteld en die onlangs een stressvolle levensgebeurtenis 
hebben doorgemaakt.

• De therapietrouw aan depressiepreventie-interventies kan wellicht verbeteren als deze afhankelijk zijn van 
de zorgbehoefte en voorkeuren van de patiënt in plaats van stepped-care principes. Strategieën om het 
slapen te verbeteren en lichamelijke activiteit te vergroten genoten de voorkeur van geïnterviewde Step-Dep 
patiënten en komen wellicht ten goede aan zowel de mentale als de somatische gezondheidstoestand van 
patiënten.
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