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In the Netherlands, the care for a majority of patients with chronic diseases is nested 

within primary care. The Dutch College of General Practitioners has developed 

practice guidelines according to which most patients receive care.1�3 Furthermore, for 

a number of chronic conditions, such as type 2 diabetes mellitus (DM) and chronic 

obstructive pulmonary disease (COPD), disease management programs have been 

developed and applied in regular care. These disease management programs provide 

coordinated, comprehensive care along the continuum of the disease.4 The disease 

management programs and the practice guidelines are primarily aimed at the medical 

management of the chronic disease, including disease control and adherence to 

guidelines. However, less attention is being paid to the emotional consequences of 

having a chronic disease. This is remarkable, because emotional problems and 

disorders, for example depression and anxiety, often co�occur with chronic diseases 

and adversely affect the lives of chronically ill persons. Especially in elderly persons, 

the co�occurrence is high, which makes it important to intervene. For this reason, the 

main subject of this thesis was to evaluate the impact of a minimal psychological 

intervention (MPI) specifically aimed at chronically ill elderly persons with co�

occurring depression. 

This chapter starts with a further elaboration on the personal and economic conse�

quences of chronic disease, also in relation to depression. Next, the current manage�

ment of chronic disease in primary care is described as well as the management of 

depression. Finally, the aims of the present study and the outline of the thesis is 

provided.  

PERSONAL CONSEQUENCEPERSONAL CONSEQUENCEPERSONAL CONSEQUENCEPERSONAL CONSEQUENCES OF CHRONIC DISEASES OF CHRONIC DISEASES OF CHRONIC DISEASES OF CHRONIC DISEASE AND DEPRESSION AND DEPRESSION AND DEPRESSION AND DEPRESSION    

Many persons with a chronic disease face limitations that cause a disruption of their 

normal life. The chronically ill patients are confronted with various changes in life�

style, physical functioning, and future perspectives.5 The physical problems, such as 

reduced mobility, pain, and shortness of breath, can limit patients in their daily 

functioning. The experienced limitations can easily provoke negative thoughts about 

the patients’ possibilities of (social) participation which in turn negatively influence 

their daily functioning. Not surprisingly, many patients with chronic diseases develop 

mood problems, such as depression and anxiety, which might reflect a less desirable 

reaction to their taxing circumstances.6�8 

In chronically ill elderly, depression is associated with a reduced quality of life,9 

increased morbidity,10 increased physical disability,8 and increased health care 

utilization and higher medical costs.11 12 Patients with depression run the risk of 

sliding into a downward spiral, since depression and disability are mutually reinforc�

ing.8 The prevalence rates for depression in chronically ill persons are high. For 

instance, in chronic obstructive pulmonary disease (COPD), prevalence rates for 

depression range from 6 to 42% and, in diabetic patients, prevalence rates for depres�

sion of 17% have been reported.13�15 
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ECONOMIC CONSEQUENCEECONOMIC CONSEQUENCEECONOMIC CONSEQUENCEECONOMIC CONSEQUENCES OF CHRONIC DISEASES OF CHRONIC DISEASES OF CHRONIC DISEASES OF CHRONIC DISEASE AND DEPRESSION AND DEPRESSION AND DEPRESSION AND DEPRESSION    

The aging of the population is expected to be among the most prominent global 

demographic trends of the 21st century.16 In the Netherlands, the number of persons 

aged 65 and over is estimated to have risen from 14 % in 2005 to 21% in 2025.17 This 

aging of the population not only reflects longer life expectancy, but also an increase 

in persons with a chronic disease. For example, the number of Dutch elderly persons 

with type 2 diabetes mellitus (DM) is estimated to rise to 867,700 persons between 

2005 and 2025; a rise of 58%.17 The socio�economic impact of chronic diseases as a 

result of an aging population is considerable. In the Netherlands, the costs for 

diabetes care were 735 million euro in 2003, of which 54% was spent in persons of 65 

years and older.18 For COPD, the costs in 2003 were 739 million, of which also 54% was 

spent in persons of 65 years and older.18 The costs of depression care were somewhat 

less in this age group: the total costs of depression care amounted to 660 million euro 

in 2003, of which 28% was spent in persons of 65 years and older. However, the World 

Health Organization has projected that depression becomes the second most 

disabling disease in the world in 2020.19 Therefore, the costs of treatment are likely to 

increase over the years. The costs of chronic diseases and depression for society are 

even higher if, in addition to the cost of treatment, also patient and family costs are 

taken into account, such as the cost of informal care.20 

Until now, most health care is organized around a model of acute care which does 

not meet the needs of many chronically ill older patients. In order to address the 

global burden of chronic diseases and depression, health care systems have to be 

prepared to address the consequences of the aging population. This requires invest�

ment in the development of more effective community based primary health care to 

optimize future care for persons with chronic diseases.21 

MANAGEMENT OF THE CHMANAGEMENT OF THE CHMANAGEMENT OF THE CHMANAGEMENT OF THE CHRONIC DISEASE IN PRIRONIC DISEASE IN PRIRONIC DISEASE IN PRIRONIC DISEASE IN PRIMARY CAREMARY CAREMARY CAREMARY CARE    

In recent years, the monitoring of chronically ill patients often has shifted from the 

general practitioner (GP) to a primary care nurse. Through the development and 

implementation of disease management programs, the regular care for these patients 

has improved.4 Support of self�management is increasingly considered a core 

component of the management of chronic diseases.22 In self�management ap�

proaches, patients themselves take the responsibility for the day�to�day management 

of the chronic disease. 

Three types of self�management tasks for patients can be distinguished.22 23 The first 

type of tasks involves the medical management of the disease, for example taking 

medication or adhering to a special diet. The second type of tasks, role management, 

includes maintaining, changing, and creating new meaningful behaviors or life roles. 

Patients might need to adapt their usual behavior, such as changing from biking to 

swimming for patients with knee problems. The last type of self�management tasks 

involves the emotional management of having a chronic condition. Emotions such as 
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anger, fear, frustration, and depression are common in chronically ill patients and 

patients have to learn how to deal with those emotions. 

The willingness of patients to take the responsibility for the day�to�day management 

of the chronic disease themselves increases, as they recognize the advantages of 

being in control of their own health.24 It empowers patients and let them make 

autonomous decisions about their own health.25 However, effective self�management 

requires several skills including problem�solving, decision making, action planning, 

and self�tailoring.26 Many patients need support developing those skills and gain 

confidence in their ability to apply those skills and to undertake behaviors that may 

lead to improved health.27 The focus of self�management support for chronically ill 

persons is primarily aimed at the medical management of the disease, including 

disease control and adherence to guidelines.28 Support for role management and 

emotional management, the two other management tasks that patients are faced with, 

receive less attention, neither in disease management programs nor in the practice 

guidelines for chronic diseases.1�3 28 However, the support for emotional management 

is important, because emotional wellbeing is a precondition for effective medical 

management; patients with emotional problems tend to adhere worse to medical 

regimens.7 

MANAGEMENT OF DEPRESMANAGEMENT OF DEPRESMANAGEMENT OF DEPRESMANAGEMENT OF DEPRESSION IN SION IN SION IN SION IN PRIMARY CAREPRIMARY CAREPRIMARY CAREPRIMARY CARE    

Despite the high prevalence of depression in elderly persons, depression often 

remains unrecognized and undertreated in primary care.29 This is partly due to the 

focus on the medical management of the chronic disease instead of the emotional 

management.30 Depression is often not viewed as a legitimate illness to be taken to 

the GP by elderly patients.31 Both GPs and patients sometimes feel that depression is a 

natural consequence of aging and illness and therefore does not require treatment.31 

32 In addition, somatic symptoms of depression, for example weight loss and loss of 

energy, may overlap with symptoms of the chronic somatic disease, making it more 

difficult to recognize the depression (Table 1). 

 
Table 1. Symptoms and diagnosis of depression (DSM�IV)33 

Symptoms  Diagnostic criteria 

1 Depressive mood 

2 Loss of interest/ pleasure 

3 Significant weight loss/gain 

4 Insomnia/ hypersomnia 

5 Fatigue/ loss of energy 

 

Major depression: At least five symptoms of depression 

during the same two�week period with at least one of 

the symptoms being depressed mood or loss of 

interest/pleasure 

6 Feeling of worthlessness 

7 Psychomotor agitation/ retardation 

8 Problems concentration/ indecisiveness  

9 Recurrent thoughts of death 

Minor depression: Two to four symptoms of depression 

during the same two�week period with at least one of 

the symptoms being depressed mood or loss of 

interest/pleasure 
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Notwithstanding the under recognition of depression by patients and health care 

providers, effective treatments are available. The Dutch practice guidelines for 

depression recommend antidepressants or psychological treatments, depending on 

the severity of the depression, the perceived burden in daily life and the patient’s 

preference for treatment.34 Antidepressants appear effective in elderly,35 36 although 

problems with non�adherence and polypharmacy have been reported.37 38 Therefore, 

psychological treatments might be a good alternative, especially because of the 

enduring effect that these treatments might have.25 39 

Cognitive behavioral therapy (CBT) is one of the psychological treatments that have 

proven effectiveness in elderly.40 41 It refers to therapies that aim to reduce dysfunc�

tional emotions or behaviors by changing cognitions and/or behaviors.42 In CBT, links 

between dysfunctional cognitions and behaviors are identified and challenged. 

Through the use of new skills, such as problem solving, the patient explores alterna�

tives for these cognitions and tries out new, desirable behavior. Patients are stimu�

lated to think about desirable behaviors and to describe their experiences when this 

behavior is carried out. In that way, the accuracy of their cognitions and of alterna�

tives is tested. Repeated application of these newly acquired skills will lead to 

changes in behaviors and subsequently to changes in cognitions (reattribution). This 

reattribution of cognitions and consequent behavior also forms the theoretical 

background of self�management support. Both approaches apply similar techniques, 

for example problem�solving, and focus on the personal confidence or self�efficacy of 

patients to organize and execute certain behaviors. Nonetheless, CBT and other 

psychological treatments are often not available in primary care practices, most likely 

due to the time burden involved with the administration of psychological treatments 

by GPs.  

MERGING MANAGEMENT FMERGING MANAGEMENT FMERGING MANAGEMENT FMERGING MANAGEMENT FOR CHRONIC DISEASE AOR CHRONIC DISEASE AOR CHRONIC DISEASE AOR CHRONIC DISEASE AND DEPRESSION:ND DEPRESSION:ND DEPRESSION:ND DEPRESSION: T T T THE DELTA HE DELTA HE DELTA HE DELTA 

STUDYSTUDYSTUDYSTUDY    

Nurses have found to be capable of administering psychological interventions.43 44 As 

Dutch primary care nurses are already involved in the support of medical self�

management of chronic diseases, it might be feasible to train them in providing 

support for co�occurring emotional problems as well. In that way, they can support 

patients in all three different self�management tasks and also relieve the GPs’ burden 

of providing psychological treatment. 

This thesis describes the results of the Depression in Elderly with Long�Term Afflic�

tions (DELTA) study. In this study, a nurse�led minimal psychological intervention 

(MPI) is tested that is specifically aimed at support regarding role management and 

emotional management for patients with chronic diseases. The MPI is based on CBT 

and self�management approaches and is tailored to the patients’ needs. By applying 

these approaches we aim at behavioral change and increased self�confidence through 

changing beliefs about self�efficacy. In that way, we hope to shape an active self�

manager who independently and autonomously can explore solutions for current and 



    CHAPTERCHAPTERCHAPTERCHAPTER    1111        

    

12121212    

future problems in daily life. In the DELTA study the effectiveness of the MPI is 

reviewed in elderly primary care patients with DM and/or COPD and co�occurring 

depression. Primary care nurses have been trained to administer the intervention. 

A special focus of the study was the integration of such care for emotional problems 

in regular care. Whether an intervention is suitable for further dissemination and 

implementation in regular care does not only depend on the effectiveness of an 

intervention. For example, an intervention can be very effective, but might cause 

resistance in health care providers, be a burden to patients, or provide other barriers 

that might limit possibilities to implement such an intervention. Furthermore, in a 

context of scarcity of resources, the cost�effectiveness of an intervention is important 

and should be considered before implementation in regular care. As a result, all these 

elements were object of study in the DELTA trial.  

AIM AND RESEARCH QUEAIM AND RESEARCH QUEAIM AND RESEARCH QUEAIM AND RESEARCH QUESTIONSSTIONSSTIONSSTIONS    

The research in this thesis is aimed at studying the impact of a nurse�led MPI in 

elderly diabetic and COPD patients with a co�occurring minor to moderate depres�

sion. The main research questions are: 

• What is the feasibility of the MPI for patients and nurses? 

• What is the effectiveness of the MPI compared to usual care in reducing depres�

sion, increasing quality of life, and improving self�management beliefs and       

behaviors? 

• Which patients benefit most from treatment with the MPI? 

• What is the cost�effectiveness of the MPI compared to usual care from a societal 

perspective? 

• What is the best valuation method to estimate cost�utility in depression research?  

OUTLINE OF THIS THESOUTLINE OF THIS THESOUTLINE OF THIS THESOUTLINE OF THIS THESISISISIS    

Chapter 2 of this thesis describes the study design and rationale of the DELTA study. 

Chapter 3 addresses the process evaluation in which we assess whether the MPI was 

implemented and received as planned, which barriers were encountered and 

whether nurses and patients were satisfied with the intervention. In Chapter 4, the 

results on the effectiveness of the MPI on depressive symptoms and quality of life are 

presented and in chapter 5 the effectiveness is examined in relation to self�

management beliefs and behaviors. Both chapters pay attention to whether or not the 

intervention is generic across DM and COPD patients. In chapter 6, it is examined 

whether patients who differ in personality characteristics also differently benefit from 

treatment. Chapter 7 reports on the cost�effectiveness of the intervention from a 

societal perspective. Program costs, health care costs, patient and family costs, and 

production losses were included as well as effects in terms of quality adjusted life 

years (QALY) and depression�free days (DFD). Chapter 8 further elaborates on the 
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method to measure effects in cost�effectiveness studies on depression. Finally, in 

chapter 9 the methods and findings of the DELTA�study are discussed. In addition, 

implications and recommendations for health care practice and future research are 

presented.  
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ABSTRACTABSTRACTABSTRACTABSTRACT    

ObjectiveObjectiveObjectiveObjective Depression is a prevalent disorder in chronically ill elderly persons. It may 

decrease quality of life, and increase functional disability, medical costs, and health 

care utilisation. Because patients may slip into a downward spiral, early recognition 

and treatment of depression is important. Depression can be treated with antidepres�

sants or psychological interventions; the latter can also be applied by trained parapro�

fessionals. In this paper, we describe the design of the DELTA study (Depression in 

Elderly with Long�Term Afflictions). The first objective of the DELTA study is to 

evaluate the effectiveness and cost�effectiveness of a minimal psychological interven�

tion (MPI) to reduce depression in chronically ill elderly patients. The second objec�

tive is to evaluate whether a potential effect of the MPI may differ between types of 

chronic illnesses. The tailor�made intervention is administered by nurses, who are 

trained in the principles of cognitive behavioral therapy and self�management. 

MethodsMethodsMethodsMethods DELTA is a two�armed randomised controlled trial, comparing MPI to usual 

care. A total number of 180 patients with diabetes mellitus type II (DM) and 180 

patients with chronic obstructive pulmonary disease (COPD), who in addition suffer 

from non�severe depression, will be included in the study. In our study, non�severe 

depression is defined as having minor depression, mild major depression or moder�

ate major depression. The primary outcome measure is depression using the Beck 

Depression Inventory. Secondary outcome measures include quality of life, daily 

functioning, self�efficacy, autonomy, and participation. In the economic evaluation, 

cost�effectiveness and cost�utility ratios will be calculated. Furthermore, a process 

evaluation will be carried out. Analyses will include both univariate and multivariate 

techniques and according to the intention to treat principle. The economic evaluation 

will be done from a societal perspective and data of the process evaluation will be 

analysed using descriptive techniques. 
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    

Depression is a prevalent and disabling disorder, especially in patients with chronic 

illnesses, such as diabetes mellitus type II (DM) and chronic obstructive pulmonary 

disease (COPD). In older patients with DM, prevalence rates of clinical relevant 

depression range from 14 to 17%.1 2 In older patients with COPD, prevalence rates of 

25% for minor depression have been reported.3 Prevalence rates of major depression 

in older COPD patients range from 6 to 42%.4 

Persons suffering from minor or major depression have increased mortality risks and 

a decreased quality of life compared with non�depressed persons.5�7 Furthermore, 

depression has been shown to increase health care utilisation,8 9 medical costs,10 and 

disability.8 9 11 Since disability predicts the onset of depression and depression itself 

may further heighten risks of a progressing disability, this process of mutual rein�

forcement may lead to a downward spiral.11�14 In addition, depression impairs one’s 

ability to adhere to disease management regimens (diet, exercise, quitting smoking, 

taking medication regularly), potentially worsening the course of the chronic illness.15 

16 Hence, an early detection of depressive symptoms and treatment of depression is 

important in chronically ill elderly persons, thereby preventing or breaking a down�

ward spiral. In primary care however, depression often remains undetected.17 General 

practitioners have limited time and furthermore, current Dutch guidelines for DM 

and COPD don’t take into account the psychological consequences of the chronic 

illness. 

Available treatment options are antidepressants or psychological interventions. The 

effectiveness of antidepressants has been extensively studied and proven in major 

depression.18 Since there is no clear evidence of the effectiveness of antidepressants 

in minor depression,19 20 clinical guidelines advise against using antidepressants in 

minor depression.21 22 Cognitive therapy (CT) seems to be as effective as antidepres�

sants in severe depression,23 and also in patients with mild and moderate depres�

sion.24 Furthermore, CT seems to have an enduring effect.25 It is also increasingly 

recognised that chronically ill elderly suffering from depression might benefit from 

psychosocial support and improving coping skills, such as self�management tech�

niques.21 26 In a study with DM type II patients, cognitive behavioral therapy (CBT) in 

combination with supportive diabetes education proved to be an effective treatment 

for major depression.27 Similarly, self�management strategies in COPD patients have 

been reported to improve the patients’ health status and to reduce hospital admis�

sions.28 

Accumulating evidence shows that primary care staff can be trained in psychological 

interventions for depression.29 Several studies reported that practice nurses can 

successfully  administer  interventions  to reduce depression in primary care  set�

tings.30 31 

We developed a minimal psychological intervention (MPI), based on principles of 

self�management and CBT. The intervention is administered by nurses and aims to 

reduce non�severe depression in chronically ill elderly persons. Findings of a prior 

smaller pilot study showed that the intervention was feasible and acceptable to 
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patients. Furthermore, the training programme, developed to teach nurses to admin�

ister the intervention, appeared to be feasible, attractive and successful among 

nurses.32 

In this contribution, we present the design of the DELTA study (Depression in Elderly 

with Long�Term Afflictions). The first objective of this randomised controlled trial 

(RCT) is to evaluate the effectiveness and cost�effectiveness of an MPI that is adminis�

tered by a nurse and aims to reduce non�severe depression in chronically ill elderly 

patients. The effects of the MPI are compared with usual care. The second objective is 

to evaluate whether a potential effect of the MPI is different between types of chronic 

illnesses.  

DESIGN AND METHODSDESIGN AND METHODSDESIGN AND METHODSDESIGN AND METHODS    

DesignDesignDesignDesign    

The DELTA study is a two�armed randomised controlled trial, in which an effect 

evaluation, an economic evaluation and a process evaluation will be carried out. A 

total number of 360 patients will be included, 180 of which are patients with DM and 

180 are patients suffering from COPD. We chose DM and COPD because first, they 

are highly prevalent in primary care. Second, they have a different course and 

prognosis. DM can be seen as a gradual progressive illness, whereas COPD as a 

gradual relapsing condition.33 This difference enables us to test whether the interven�

tion is potentially generic. Approval for conducting this study was granted by the 

Medical Ethics Committee of the Maastricht University/ Academic Hospital Maas�

tricht.  

Setting and recruitmentSetting and recruitmentSetting and recruitmentSetting and recruitment    

In general practices in the southern part of Limburg, a province in the south of the 

Netherlands, all patients of 60 years and over with DM and or COPD were selected by 

the general practitioner, the general practitioner’s assistant, or the research assistant. 

Selection was made using ICPC codes (T90, R91.01, R95, R99.06) if possible and 

otherwise by medication prescriptions (those drugs which are most often prescribed 

by the general practitioner for these chronic illnesses). In the last phase of patient 

selection, the general practitioner applied the inclusion and exclusion criteria using a 

pre�coded form with checkboxes for each criterion (Table 1). 

All selected patients received a letter from their general practitioner with a request to 

complete a short screening questionnaire. This questionnaire, the Patient Health 

Questionnaire�9 (PHQ�9), consists of nine questions regarding the prevalence of 

symptoms of depression over the last two weeks. The response options are: “Not at 

all”, ”Several days”, “More than half the days” and “Nearly every day”. Its brevity and 

the fact that it is a self�administered questionnaire make it a useful tool in screening 

for depression in primary care. The PHQ�9 has been validated for both diagnosing 
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depression and measuring severity.34�36 Five questions on demographic variables were 

included in the questionnaire. Patients received a reminder by telephone two weeks 

after the questionnaire had been sent. All patients who scored at least 2 depressive 

symptoms at least at “more than half the days” and at least one of these symptoms 

was depressed mood or anhedonia, were invited to participate in an interview to 

confirm or reject the diagnosis of depression. The Mini International Neuropsychiat�

ric Interview (MINI) was used to confirm the diagnosis from the PHQ�9. The interview 

took place at the patient’s home and was administered by a trained nurse. The MINI is 

a validated and reliable diagnostic structured interview, covering 17 disorders based 

on DSM�IV criteria.37 38 An extra diagnosis box for minor depression was added to the 

MINI, based on the research criteria for minor depression as described in the DSM�

IV.39 Furthermore, the Hamilton Depression Rating Scale (HDRS) was used to deter�

mine the severity of the depression.40 41 Patients were excluded if they met one of the 

following criteria: if the MINI indicated a major depression in combination with a 

score above 18 (indicating a severe depression) on the HDRS, if the MINI indicated 

suicidal risk, or if the MINI indicated no depression at all (Table 1). Patients with a 

major depression and/or suicidal risk were referred back to their general practitioner. 

All remaining eligible patients (patients with a minor depression, non�severe major 

depression, or dysthymia) were invited to participate in the study and to give their 

informed consent. 

 
Table 1. Inclusion and exclusion criteria as applied by the general practitioner* or research nurse† 

Inclusion criteriaInclusion criteriaInclusion criteriaInclusion criteria    

Established diagnosis of Diabetes Mellitus Type II or COPD* 

Age 60 years and over* 

Community dwelling* 

Minor depression or mild to moderate major depression according to MINI and HDRS criteria† 

Completed informed consent † 

 

Exclusion criteriaExclusion criteriaExclusion criteriaExclusion criteria    

Treatment with antidepressants*† 

Severe major depression*† 

Major psychiatric problems (bipolar depression, schizophrenia, suicidal risk)*† 

Current psychosocial/psychiatric treatment* 

Serious cognitive problems (demential syndrome)* 

On waiting list for nursing home* 

Bedridden* 

Recent loss of spouse (< 3 months)* 

 

RandomisationRandomisationRandomisationRandomisation    

After having signed the informed consent form, patients enrolled in the study and 

filled in the baseline questionnaire. After having completed the baseline question�

naire, patients were assigned to either the intervention or control group. Randomisa�

tion was performed by an external agency using a computerized random number 
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generator. In order to avoid an imbalance of chronic illness and general practice (care 

level) over the two groups, stratification for general practice and chronic illness (DM 

or COPD) was performed. Furthermore, to obtain equal numbers in both arms, a 

blocked design with a block size of two was applied. The intervention group received 

a minimal psychological intervention, while the control group received usual care as 

given by their general practitioner, according to the guidelines for the specific 

chronic illness.  

Minimal psychological interventionMinimal psychological interventionMinimal psychological interventionMinimal psychological intervention    

The intervention was given by a trained nurse, at the patient’s own home. During a 

period of at most three months, patients received a maximum of 10 visits from the 

nurse. The number of visits depended on the patient’s progress. 

The minimal psychological intervention contains elements from the Chronic Disease 

Self�Management Program (CDSMP) by Lorig and Gonzales,42 the Reattribution model 

from Goldberg43 and from the work of the project group of the Interventie Studie 

Eerste Lijn (INSTEL),44 as previously described.32 The intervention aims at teaching 

patients to take responsibility for day�to�day management of their illness and its 

consequences. In short, it consists of five phases: 

PHASE 1: The nurse explores the patient’s cognitions on the origin of symptoms and 

complaints, and their relation to limitations and behavior. 

PHASE 2: The patient keeps a diary, where he or she records symptoms, complaints, 

thoughts, worries, related feelings, and behavior. 

PHASE 3: Using information from the diary, the nurse challenges the patient to link 

his or her mood and consequent behavior to the course of the chronic illness. A 

distinction will be made between complaints related to the illness itself, and those 

related to the emotional and behavioral consequences of the illness. 

PHASE 4: Introduction of the self�management approach by the nurse. The patient 

explores his or her possibilities to alter his or her behavior. He or she then makes a 

plan on how to solve perceived problems and sets specific goals to be reached before 

the next visit from the nurse. 

PHASE 5: Evaluation of the progress in achieving the goals. 

After a patient has completed these five phases successfully, he or she is supposed to 

be able to apply the self�management approach to any situation or problem he or she 

may encounter in the future. In consultation with the patient, the nurse can then 

decide to conclude the series of intervention visits.  

The training program for nursesThe training program for nursesThe training program for nursesThe training program for nurses    

Administering the MINI 

In an 8h session, the nurses were trained how to confirm a diagnosis of depression by 

using the MINI and HDRS by a psychiatrist.  
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Applying the minimal psychological intervention 

During three 8h sessions, with 2�week intervals, four nurses were trained by two 

experienced trainers (a psychologist/cognitive behavior therapist, and a general 

practitioner) on how to apply the intervention. In between training days, nurses 

practised their newly learned skills on a pilot patient. As mentioned earlier, the 

training program has been shown to be feasible, attractive and successful among 

nurses.32 Booster sessions were being held regularly during the study, and both a 

psychiatrist and a psychologist could be contacted by telephone to discuss cases at 

any time.  

DATA COLLECTIONDATA COLLECTIONDATA COLLECTIONDATA COLLECTION    

Data was collected at five points in time: at baseline (T0), one week after the interven�

tion period (T1), and at three, six and nine months after the intervention period (T2, 

T3, T4) (Fig. 1). The intervention period for patients allocated to the intervention 

group varies from one week to three months. The intervention period of the control 

group is fixed at six weeks, which is estimated to be the mean duration of the inter�

vention period in the intervention group. Data were collected using self�administered 

questionnaires and cost diaries in combination with interviews by telephone.  

Effect evaluationEffect evaluationEffect evaluationEffect evaluation    

Table 2 provides an overview of the measures of the effect and economic evaluation, 

and time of assessment.  

Primary outcome measures 

The primary outcome measure in this study was level of depression, measured with 

the Beck Depression Inventory (BDI).45 46 The BDI consists of 21 items measuring 

symptoms of depression and has proven to be a valid and reliable too.47 

Secondary outcome measures 

Secondary outcome measures in the study were: Quality of life measured with the 

Short Form�36 (SF�36),48 disease�specific quality of life assessed with the Problem 

Areas in Diabetes questionnaire (PAID�1) for diabetes patients,49 and the St. George’s 

Respiratory Questionnaire (SGRQ) for patients with pulmonary disease.50 51 Further�

more, daily functioning was assessed with the Activities of Daily Life scale (ADL) from 

the Groningen Activity Restriction Scale (GARS)52 self�efficacy assessed using the 12�

item Self�efficacy scale53 54 and autonomy and participation using the questions from 

the domain Autonomy outdoors from the Impact on Participation and Autonomy 

questionnaire (IPA).55 56 
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Figure 1. DELTA flowchart 

Q questionnaire, 2w CD two week cost diary, 4w CD four week cost diary 

* First follow up takes place one week after the intervention period. In the intervention group, this may vary 

from one week to three months. In the control group, the intervention period is fixed at six weeks, which is 

estimated to be the mean duration of the intervention in the intervention group 
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Covariates 

Additionally, information on possible confounding factors and effect modifiers was 

collected. Information on demographic factors (age, gender, marital status, religion, 

education, occupation) was collected in the screening phase. Other factors measured 

are: coping using the active coping, avoidant coping and passive coping scales from 

the Utrecht Coping List (UCL),57 mastery using the Personal Mastery Scale developed 

by Pearlin and Schooler,58 anxiety assessed using the anxiety subscale from the 

Symptom Checklist (SCL�90)59 social support using the short version of the Social 

Support List� Interactions questionnaire (SSL�I),60 61 co�morbidity using the Chronic 

conditions list from Statistics Netherlands (CBS – Centraal Bureau voor de Statistiek), 

life events using a list of 16 life events where patients report which life events they 

have experienced in the past year, and how they value these events (positive, nega�

tive, or neutral). Personality was measured using scales for neuroticism and extraver�

sion from the Eysenck Personality Questionnaire (EPQ),62 severity of the chronic 

illness was assessed using the St. George’s Respiratory Questionnaire (SGRQ) for 

COPD patients,50 51 and the Diabetes Symptom Checklist – Revised (DSC�R) for 

diabetes patients.63 If possible, severity of the chronic illness will also be assessed by 

retrieving lung function (FEV1) and/or blood glucose levels (Hba1c) from hospital 

records or the general practitioner’s records at the end of the study Finally, smoking 

and body mass index (BMI) were assessed, and in order to check for contamination in 

the control group, two questions to check whether or not the patients in the control 

group had heard or benefited from the intervention were added to the questionnaire. 

Contamination of the control group may lead to a smaller difference in effect be�

tween intervention and control group.  

Economic evaluationEconomic evaluationEconomic evaluationEconomic evaluation    

A combined cost�effectiveness/ cost�utility analyses will be performed from a societal 

perspective. The BDI is used as primary outcome measure in the cost�effectiveness 

analyses. The primary outcomes measure for the cost�utility measure will be utilities 

based on the social tariff of the EuroQol.64 Health care costs, patient and family costs, 

as well as productivity losses will be recorded using cost diaries.65 Patients prospec�

tively kept the diary for two weeks at baseline and for four weeks at each follow up 

measurement. Afterwards, a telephonist contacted them to retrieve the information 

from the diary. Data were immediately entered in a computer file to ensure efficiency 

and reliability. The costs of the intervention were separately calculated. For the 

valuation of health care costs and patient and family costs, the updated Dutch 

Guideline for costing in economic evaluations will be used.66 If no guideline costs 

existed, cost prizes were estimated using real costs and tariffs. For future costs and 

effectiveness data, a discount rate of 4% will be used. 
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Table 2. Outcome measures and time of assessment in the DELTA study 

Name questionnaire/variable Screening Baseline FU1 FU2 FU3 FU4 Other 

Marital status/living situation x � � � � � � 

Occupation/work situation x � � � � � � 

Education x � � � � � � 

Gender x � � � � � � 

Age x � � � � � � 

Religion x � � � � � � 

BDI � x x x � x � 

Euroqol (QALY’s)  � x x x � x � 

SF36 � x x x � x � 

SGRQ  � x x x � x � 

PAID�1  � x x x � x � 

ADL�scale from GARS � x x x � x � 

UCL  � x x x � x � 

Personal mastery scale  � x x x � x � 

Self�efficacy�scale  � x x x � x � 

IPA  � x x x � x � 

SCL�90 subscale anxiety � x x x � x � 

SSL�I 12 � x � � � x � 

CBS List Chronic conditions � x � � � x � 

Diabetes Symptom Checklist�Revised � x x x � x � 

Life�events  � � � � � x � 

EPQ � � x � � � � 

Year of diagnosis DM/COPD � x � � � � � 

Smoking � � � � � x � 

BMI � � � � � x � 

Contamination in control group � � � � � x � 

Direct costs within health care system � x x x x x � 

Direct costs outside health care system � x x x x x � 

Indirect costs outside health care system � x x x x x � 

Lung function – if available � � � � � � * 

Hba1c – if available � � � � � � * 

Process evaluation � � � � � � † 

Compliance (in process�evaluation)  � � � � � � ‡ 

FU follow up 

* After intervention 

† During nurses training and intervention 

‡ During intervention 

Process evaluationProcess evaluationProcess evaluationProcess evaluation    

A process evaluation was carried out to assess the following outcomes. The reach of 

the intervention, defined as the proportion of the intended target population that 

actually participated in the intervention. The dose delivered was defined as the 

completeness of the intervention and number and duration of the intervention visit. 

Dose received, described in two concepts, namely exposure and satisfaction. Expo�

sure is the extent to which patients actively engage with and are receptive to the 

intervention, and satisfaction is defined as patient’s satisfaction with the interven�

tion.67 Barriers were described as the extent in which problems were encountered 

during the intervention. 

Data were collected using questionnaires filled out by nurses after every intervention 

visit, by means of checklists that were kept by the nurse for every patient to report 
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which steps of the intervention had been taken, and by questionnaires filled out by 

patients after finishing the intervention.  

ANALYSISANALYSISANALYSISANALYSIS    

Data will be analysed according to the intention to treat principle. In addition, on 

treatment analyses will be performed. Changes in primary and secondary outcome 

measures between intervention and control group will be analysed using both 

univariate and multivariate techniques. Models will be adjusted for age, gender and 

socio�economic status (SES), and baseline differences. Potential additional confound�

ing factors and effect modifiers will be checked and, if necessary, included in the 

model. Since dependency between observations of subjects from the same general 

practice may exist as well as between repeated observations within persons, multi�

level analyses will also be carried out. All analyses will be performed for intervention 

and control group in total, as well as for DM and COPD separately. 

In the economic evaluation the cost and effects of care as usual and MPI by a practice 

nurse will be calculated and compared. The cost�effectiveness ratio will be stated in 

terms of costs per improvement on the BDI, the cost�utility ratio will focus on the net 

cost per QALY gained. Ratios will be determined for the total patient population as 

well as for COPD or DM patients separately. Bootstrapping will be used to estimate 

confidence intervals for calculated ratios. 

Descriptive statistics, Chi�square and t�tests will be used to analyse data from the 

process evaluation.  

POWER CALCULATIONPOWER CALCULATIONPOWER CALCULATIONPOWER CALCULATION    

Assuming an α of 0.05, a 1 – β (power) of 0.90, a decrease of 18 percent of non�severe 

depression in the intervention group versus zero percent in the control group, 192 

persons were needed,68 48 COPD and 48 DM patients in the intervention group and 

48 COPD and 48 DM patients in the control group. We decided to recruit four groups 

of 90 patients (in total: 360), as we not only anticipated the potential need for sub�

group specific analyses, but also anticipated attrition varying between 20 and 30 

percent (e.g. due to refusals during the follow�up).  

DISCUSSDISCUSSDISCUSSDISCUSSIONIONIONION    

Progress of the studyProgress of the studyProgress of the studyProgress of the study    

Based on experiences in the pilot study, we anticipated having to screen 3600 patients 

in order to include 360 patients. However, we had to increase the number of patients 

to be screened to reach this number. This was done because the percentage of 

patients eligible for the MINI interview was lower than in the pilot study. Further�
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more, the percentage of patients refusing the MINI interview was higher than 

expected. To arrive at a gross number of 360 patients we had to screen a total number 

of 8326 patients. The response rate to the screening questionnaire was 67%. Eventu�

ally, 361 non�severely depressed patients were recruited in the study (DM: N=184; 

COPD: N=177). All interventions have been administered; currently follow�up data are 

being collected. Data collection will be complete in September 2006.  

Process evaluationProcess evaluationProcess evaluationProcess evaluation    

First results of the process evaluation indicate that patients’ satisfaction with the 

intervention is high, and 96.5% of the patients who received the intervention reported 

to have benefited from the intervention.  

Future implementationFuture implementationFuture implementationFuture implementation    

If this intervention proves to be effective in reducing depression and improving 

quality of life and proves to be cost�effective, implementation of the intervention in 

the health care system is considered and anticipated. An implementation and dis�

semination plan has been developed and is being updated regularly to the latest 

insights.  
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ABSTRACTABSTRACTABSTRACTABSTRACT    

ObjectiveObjectiveObjectiveObjective This article describes the process evaluation of the DELTA (Depression in 

Elderly with Long�Term Afflictions) intervention, a nurse�led minimal psychological 

intervention to reduce depression in chronically ill elderly persons. The aim was to 

assess whether the DELTA intervention was implemented and received as planned, 

which barriers were encountered and whether nurses and patients were satisfied with 

the intervention. 

MethMethMethMethodsodsodsods Quantitative and qualitative data were gathered from all 183 patients who 

participated in the intervention and from four nurses who administered the interven�

tion. Data were assessed by means of self�administered questionnaires, checklists, 

and a group interview with the nurses. 

ResultsResultsResultsResults Although several barriers were encountered, the intervention was well 

performed by nurses and well received by patients. However, a small proportion of 

the patients found the intervention not useful and thought they would not benefit. 

ConclusionConclusionConclusionConclusion The implementation of the minimal psychological intervention aimed at 

reducing depression in chronically ill elderly persons was successful and therefore 

feasible. By making the intervention part of regular care for patients with a chronic 

condition, patients can be monitored and, if necessary, support can be provided to 

implement the intervention in their daily life. 
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    

Depression is a common problem, especially in older persons with chronic diseases 

like type II diabetes mellitus (DM) and chronic obstructive pulmonary disease 

(COPD).1�3 Depression impairs one’s ability to adhere to disease management 

regimens, potentially worsening the course of the chronic illness.4 5 In addition, 

depression reduces quality of life,6 and increases morbidity,7 physical disability,8 

medical costs,9 and health care utilization.10 

Treatments aimed at improvement of depressive symptoms, should take the multifac�

eted nature of depression combined with a chronic illness into account. Therefore, 

complex interventions are needed that allow for the multifaceted nature and the 

dependence on social context.11 The pragmatic randomised controlled trial (RCT) that 

studies the effectiveness of a treatment under usual circumstances rather than clinical 

settings, has been introduced for complex interventions.12 13 

By incorporating a process evaluation in a pragmatic trial, the context, implementa�

tion and receipt of the intervention can be examined in depth. A process evaluation 

provides an understanding of how and why an intervention has achieved, or failed to 

achieve, its objectives and among which patients it failed or succeeded.14 In recent 

years, several advances have been made to develop a more systematic approach for 

the development of process evaluations.15�17 These approaches involve the key 

elements reach, fidelity, dose received, and barriers. 

Based on these key elements, the process evaluation of the Depression in Elderly with 

Long�Term Afflictions (DELTA) study was conducted. This pragmatic RCT evaluates a 

minimal psychological intervention (MPI) designed to treat minor depression and 

mild to moderate major depression in chronically ill elderly persons. The MPI, based 

on principles of self�management and cognitive behavioral therapy (CBT), is carried 

out by primary care nurses. This paper will present the results of the process evalua�

tion. 

METHODSMETHODSMETHODSMETHODS    

Population and interventionPopulation and interventionPopulation and interventionPopulation and intervention    

Between October 2003 and May 2005, participants were recruited in 89 primary care 

practices in the south of the Netherlands. Approval for conducting this study was 

granted by the Medical Ethics Committee of the Maastricht University/Academic 

Hospital Maastricht. 

Participants of 60 years and over, known to the general practitioner with either DM or 

COPD, were identified by systematic depression screening. Eligible patients (n=361) 

were randomly allocated to the intervention group receiving the MPI (n=183) or the 

control group receiving usual care (n=178). This process evaluation will focus on the 

intervention group, since patients in the control group only received usual care and 

could not form an opinion about the intervention. 
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Four nurses, trained in principles of CBT and self�management, visited patients at 

home during a period of at most three months. The mean number of visits was 4.5, 

the exact amount of visits was dependent on the progress of the patient with a 

maximum of ten visits. The average duration of a visit was 61 minutes, excluding travel 

time. 

The DELTA intervention consists of five phases. In phase one, the nurse explores 

feelings, cognitions, and behaviors of the patient. During phase two, the patient 

keeps a diary, in which symptoms, complaints, thoughts, worries, related feelings, and 

behavior are recorded. In phase three, the patient is challenged to link his mood to 

the consequent behavior, using information from the diary. The self�management 

approach is introduced in phase four where the patient explores possibilities to alter 

his behavior and where an action plan with commitments is made. Phase five consists 

of an evaluation of the progress in achieving these commitments. The design and 

intervention have been described in more depth elsewhere.18 19 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Data collection 

Qb pre�intervention questionnaire filled in by patient, Cn checklist filled in by nurse per patient, Qn 

questionnaire filled in by nurses per patient per intervention contact, Qp post�intervention questionnaire 

filled in by patient, In group interview with nurses 
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Design and data collection of the process evaluationDesign and data collection of the process evaluationDesign and data collection of the process evaluationDesign and data collection of the process evaluation    

Both quantitative and qualitative information was collected among nurses and 

patients. Figure 1 shows the collection of data for the process evaluation throughout 

the whole research period. Patient characteristics (i.e. demographics, level of depres�

sion and self�efficacy) were collected prior to randomisation by means of self�

administered questionnaires (Qb). Patients evaluated the intervention by means of a 

self�administered questionnaire (Qp), directly after their last intervention contact 

(response rate 76%, n=139). The researchers collected reasons for refusal and dropout 

throughout the research period (Dr). After each intervention contact, nurses com�

pleted a checklist (Cn) to record the progress of the intervention, and self�

administered questionnaires (Qn) to evaluate each contact. In addition, a qualitative 

structured group interview (In) was held with the nurses after the research period to 

evaluate their experiences with the intervention. 

MeasuresMeasuresMeasuresMeasures    

The researchers developed the questionnaires (Qp, Cn, Qn) by translating theoretical 

key elements of process evaluations as described by Baranowski & Stables17 and 

Linnan & Steckler,15 into structured questions. Table 1 shows how the adapted 

elements reach, fidelity, dose received (exposure and satisfaction), and barriers, were 

defined and measured in this study. 

Dose delivered, which describes the ‘amount’ of delivered intervention, is often 

considered a key element as well, but, since our intervention is tailor�made, it is not 

reported separately as a process outcome. We did compose a completeness measure 

to establish the fidelity. The intervention was considered completely implemented, if 

nurses addressed phase three, four, and five of the intervention, as indicated in the 

checklist (Cn). 

Dose received in terms of exposure is measured through the adherence of patients. 

During every intervention contact the nurse reviewed with the patient the adherence 

to previously made commitments (Qn). The opinion of the nurses about the ability of 

the patients to understand and implement the intervention was assessed by means of 

five�point Likert scales (Qn). This was done because the nurses knew the essence of 

the intervention and could, therefore, judge whether patients understood the scope 

of the intervention. In addition, patients were asked if they intended to implement 

the intervention into their daily lives (Qp). 

Satisfaction of patients was measured by asking patients about the benefits, burden, 

and usefulness of the intervention using four� and five�point Likert scales. The 

usefulness was considered for six different aspects of the intervention, namely 

keeping a diary of mood and behavior, discussing the diary, discussing emotions, 

discussing social contacts, discussing physical problems, and learning to implement 

the intervention in daily life. The opinion of patients was further assessed through an 

open ended question and an overall grade (Qp). The satisfaction of nurses was 
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assessed by a qualitative structured group interview (In). The interview was recorded 

on audiotape and minutes were taken. 

Barriers were assessed by means of an open question to nurses asking for encoun�

tered barriers and how they dealt with them (Qn). 

 

 
Table 1. Elements of process evaluation and ways of measurement 

    Measurement 

Component and definition  Operationalisation  Qb Cn Qn Qp In Dr 

Reach           

� Characteristics of patients  +     + 

� Number of patients that refused, 

dropped out or completed the 

intervention 

      + 

� Reasons for refusal before start 

of intervention 

      + 

Proportion of the intended 

target population that 

participated in the interven�

tion  

� Reasons for dropout during the 

intervention  

      + 

 

Fidelity 

         

� Completeness of intervention   +     Extent to which the 

intervention was imple�

mented as planned 
� Intended manner and spirit      +  

 

Dose received (exposure) 

         

� Opinion on patient’s ability to 

understand and implement 

principles of intervention 

   +    

� Adherence to commitments 

made by patient 

  + +    

Extent of active engagement 

in and receptiveness to the 

intervention of patients 

� Intention of patient to 

implement intervention 

    +   

 

Dose received (satisfaction) 

         

� Overall opinion of patient of 

intervention (grade and open 

question) 

    +   

� Benefits experienced by patient     +   

� Burden experienced by patient     +   

� Usefulness experienced by 

patient 

    +   

� Recommendation to others by 

patient 

    +   

Satisfaction of patients and 

nurses with the intervention 

� Overall opinion of nurses of 

intervention 

     +  

 

Barriers 

         

� Barriers in applying the 

intervention 

  + +  +  The extent to which 

problems were encountered 

while applying the interven�

tion 

� Deviations from protocol   + +  +  

Qb pre�intervention questionnaire filled in by patient, Cn checklist filled in by nurse per patient, Qn 

questionnaire filled in by nurses per patient per intervention contact, Qp post�intervention questionnaire 

filled in by patient, In group interview with nurses, Dr data recorded by researchers during intervention 

period 
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Data analysisData analysisData analysisData analysis    

Data were analyzed by means of descriptive statistics, Chi�square tests, t�tests, and 

ANOVA. Two researchers independently categorized answers to open questions in 

order to identify relevant themes. Agreement between the two researchers was more 

than 85% and in case of a difference, mutual consensus was reached. 

RESULTSRESULTSRESULTSRESULTS    

Reach 

Of the patients assigned to the intervention group, 7.7% did not start the intervention 

(n=14). The main reason was lack of perceived usefulness (n=9). The dropout rate of 

patients who started the intervention was 19.5% (n=33). Main reasons were lack of 

perceived usefulness (n=10), perceived burden (n=9), personal or family 

circumstances (n=4), and two patients deceased during the intervention period. At 

the end, 74.3% of the patients in the intervention group finished the intervention 

(n=136). 

Characteristics of the intervention group are described in Table 2. Patients who 

finished the intervention appeared to be significantly younger than patients who 

refused or dropped out of the intervention (p=.002). The self�efficacy expectancy at 

baseline of patients who refused the intervention was significantly higher than of 

patients who started the intervention (p=.011), even after adjustment for age. Level of 

depression at baseline, measured with the Beck Depression Inventory (BDI), did not 

differ significantly between groups. 

Fidelity 

The completeness measure showed that the core elements of the intervention were 

delivered to 66.3% of the 169 patients who started the intervention and to 81.6% of the 

136 patients who finished the whole intervention. One of the nurses reported 

significantly less complete interventions (p<.000) than the other three nurses. From 

the qualitative structured group interview (In) followed that all nurses picked up the 

principles of the intervention and tried to carry it out in the manner in which it was 

intended. 

Dose received – exposure 

Patients followed 83.5% of the commitments made with the nurses during the 

intervention period. According to the nurses, 65.2% of the patients certainly under�

stood the link between mood and behavior and 39.8% were certainly able to imple�

ment the principles of the intervention. Another 33.1% were probably able to imple�

ment the principles. Of the patients, 94.7% felt they were likely to implement the 

intervention in their lives.  
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Table 2. Patient characteristics of patients who finished the intervention, patients who dropped out of the 

intervention and patients who did not start the intervention 

 Intervention 

finished 

(n=136) 

Intervention 

dropout 

(n=33) 

Intervention  

not started 

(n=14) 

P value 

Chronic disease     

 COPD (%) 41.2 36.4 64.3 .399 

 DM (%) 47.8 51.5 35.7  

 Both diseases (%) 11.0 12.1 0.0  

Age (mean ± S.D. years) 69.9 ± 6.11 74.1 ± 6.69 72.4 ± 7.57 .002 

Male (%) 56.6 39.4 57.1 .197 

Single (%) 41.2 28.1 64.3 .069 

Level of education *     

 Low (%) 36.8 38.7 30.8 .132 

 Medium (%) 31.6 48.4 23.1  

 High (%) 31.6 12.9 46.2  

Self�efficacy (mean ± S.D.) †  48.5 ± 0.55 48.6 ± 0.45 55.4 ± 6.34 .011 

BDI (mean ± S.D.) ‡ 17.03 ± 0.10 17.30 ± 0.17 17.74 ± 0.61 .934 

* Low refers to primary school only, medium refers to lower vocational training or lower general education, 

high refers to higher vocational training, secondary school, college and university training 

† Scores range from 29 (representing low self�efficacy expectancy ) to 73 (representing high self�efficacy 

expectancy) 

‡ BDI (Beck Depression Inventory) measures level of depression. Scores range from 0 (representing low levels 

of depression) to 63 (representing high levels of depression) 

Dose received – satisfaction 

Patient satisfaction with the intervention was high. Most opinions derived from the 

open ended questions were positive, but some patients (n=6) indicated that the 

intervention was too short. A mean score of 8.4, ranging 0 (minimum) to 10 

(maximum), was given as an overall score for the intervention. In addition, 68.7% of 

the patients reported to have benefited a lot from the intervention. The perceived 

burden was low; 94.0% of the patients felt the intervention was not burdensome. 

Patients found discussing their emotions (83.3%), physical wellbeing (84.7%), social 

contacts (82.9%), and learning to implement the intervention in life (81.8%) useful. 

However, fewer patients thought keeping a diary (60.9%) or discussing the diary 

(71.1%) was useful. A majority of the patients (93.9%) would recommend the 

intervention to other chronically ill persons. 

The nurses who applied the intervention were enthusiastic about the intervention. 

The techniques of the intervention (CBT, self�management) were considered very 

useful and a valuable asset for all nurses working with patients. The nurses believed 

that most patients benefited from the intervention. However, they felt that a booster 

session would help patients to better integrate the intervention into their daily lives. 

In addition, they suggested that the intervention should be implemented in regular 

care for all depressed patients with a chronic illness, regardless of age or type of 

chronic illness. 
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Barriers 

Nurses experienced one or more barriers (range 1�4, modus 1) in 79 of the 169 

patients who started the intervention. These barriers could be divided in four 

categories, which are shown in Table 3. 

In 42 patients one or more barriers concerning resistance against the intervention 

were reported by nurses. For example, problems with keeping the diary caused 

resistance in 11 patients. During the evaluative interview, the nurses indicated that 

the diary was an important tool, but needed simplification in order to be more 

manageable for patients. 

The second category consists of barriers due to personality, for example patients who 

get easily frustrated were reported to have difficulties with adapting to the interven�

tion. The third and fourth category consists of health�related barriers (e.g. severe 

physical problems) and barriers due to the social environment of the patient (e.g. 

family problems). Barriers in these two categories could easily lead to a delay in 

progress of the intervention according to the nurses, because patients wanted to 

address the health�related problems or problems in the social environment before 

continuation of the intervention. 

Most barriers could be addressed and handled during the intervention contacts. 

However, some barriers led to a deviation from the protocol (n=17). Main reasons 

were problems with the diary (n=11), inability of patients to understand the link 

between mood and behavior (n=3), and resistance from the patient to undertake 

action (n=3). 

 
Table 3. Number of patients in which nurses reported a barrier and % of patients that started the intervention 

(n=169) 

Barriers n (%) 

Resistance against intervention 42 (24.9) 

Personality 29 (17.2) 

Health�related 29 (17.2) 

Social environment 13 (7.7) 

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION    

The overall satisfaction of patients with the intervention was high and the perceived 

burden was low. Nurses were very positive about the theoretical principles of the 

intervention and the perceived benefits for patients. Despite experienced barriers, 

the nurses rarely reported problems with the administration of the intervention. This 

can be supported by the fact that most interventions were completely implemented. 

However, a difference was found in percentage of complete interventions between 

nurses. This could indicate that the deliverance of the intervention was affected by 

characteristics of the nurse. 

The main reason for refusal at the start and dropout during the intervention was lack 

of perceived usefulness. Late�life depression is often taken for granted by patients 

and seen as a consequence of their physical illness and age. Therefore, the relevance 

of addressing depression might not have been clear to patients. The lack of attention 
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from caregivers for depressive feelings can make it even less appealing for patients to 

address depressive feelings 20 21. Another explanation for lack of perceived usefulness 

is that patients who refused to participate had high self�efficacy expectancy levels. 

This could have influenced the perceived usefulness and presumed capability to 

address their own depression. 

Lack of motivation is commonly reported in people with depressive feelings. Al�

though nurses were trained in dealing with lack of motivation, it might have influ�

enced dropout rates. Barriers due to resistance against the intervention might be 

explained by lack of motivation from patients as well. 

A limitation of this study is that fidelity and dose received were only measured 

subjectively through the opinion of nurses and patients. No measurements were 

available to test these elements more objectively, for example through independent 

observations. A second limitation is that patient satisfaction was measured directly 

after the last intervention visit. Therefore, patients might not have had enough time to 

form a mature opinion about the usefulness of the intervention. A follow�up meas�

urement would have been appropriate and useful to assess whether patients had 

actually implemented the intervention in daily life. A last limitation is that this study 

only evaluates patients who had signed informed consent and agreed to participate in 

the intervention. Therefore, we assessed a group of patients who were likely to be 

rather positive about the intervention. 

ConclusionConclusionConclusionConclusion    

The DELTA study was well performed by nurses and well received by patients and 

therefore feasible. Results indicate that the implementation of the DELTA study in our 

research population was successful and is likely to be feasible in regular care for 

patients with a chronic disease. However, a small proportion of the patients found the 

intervention not useful and thought they would not benefit. 

Practice implicationsPractice implicationsPractice implicationsPractice implications    

The first practice implication that follows from this process evaluation is that the 

usefulness and relevance of the DELTA intervention should be made clearer to 

patients and caregivers by improving the introduction of the intervention. More 

information about depression and treatment options would also help to reduce the 

stigma around depressive feelings in older persons. Second, the diary that is used by 

patients to record feelings and behaviors needs simplification in order to be easier to 

use for elderly persons. 

Finally, more attention should be paid to the integration of the intervention into the 

patient’s life because it remains unclear whether patients actually succeed to inte�

grate the principles in their lives. By making the intervention part of regular care for 

patients with a chronic condition, patients can be monitored and, if necessary, 

support can be provided to further implement the intervention. If the intervention 
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proves to be (cost)effective, further dissemination of the DELTA intervention in 

regular care appears to be appropriate. 
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ABSTRACTABSTRACTABSTRACTABSTRACT    

ObjectiveObjectiveObjectiveObjective Among older persons with chronic somatic diseases, depression often 

remains unrecognized and untreated in primary care. The aim of this study is to 

evaluate the effectiveness of a nurse�led minimal psychological intervention (MPI) in 

chronically ill elderly persons with depression. 

Methods Methods Methods Methods A randomised controlled trial, comparing the MPI with usual care in 361 

primary care patients. Patients were 60 years and older and had a minor depression or 

mild to moderate major depression and either had type II diabetes or chronic 

obstructive pulmonary disease. 

ResultsResultsResultsResults Nine months after the treatment, patients receiving the MPI had fewer 

depressive symptoms (p=0.03) and higher odds of a substantial depression reduction 

(≥ 50%) relative to baseline values (OR 3.22; 95%CI 1.31�7.89) than controls. A positive 

effect was also found on quality of life in diabetic patients. 

ConclusionConclusionConclusionConclusion The nurse�led MPI appears both a feasible and effective treatment for 

minor to moderate depression in chronically ill elderly persons. 
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    

Elderly patients with chronic somatic illnesses often have a co�occurring minor or 

major depression, but such depression often remains unrecognised or untreated in 

primary care.1 As depression may further worsen the patients’ prognosis, its treatment 

in chronically ill elderly patients is important. Several meta�analyses showed that 

psychological treatments, including cognitive behavioral therapy (CBT), are effective 

in the treatment of depression in older adults.2�4 Two studies on collaborative care 

further suggest that somatic comorbidity does not adversely affect the positive 

response5 6 and studies on psychological interventions (including CBT) or self�

management in chronically ill elderly patients found beneficial effects on various 

outcomes.7�12 Recent studies show that paraprofessionals, like nurses, can success�

fully be trained to administer forms of CBT and self�management strategies and thus 

may complement the general practitioner’s (GP) regular work.13 14 The aim of the 

DELTA study (Depression in Elderly with Long�Term Afflictions) was to evaluate the 

effectiveness of a nurse�administered minimal psychological intervention (MPI) in 

reducing depressive symptoms in elderly primary care patients with type II diabetes 

mellitus (DM) or chronic obstructive pulmonary disease (COPD) and a co�occurring 

non�severe depression. 

METHODSMETHODSMETHODSMETHODS    

DesignDesignDesignDesign    

The DELTA study (Depression In Elderly with Long�Term Afflictions) was a two�armed, 

pragmatic, randomised controlled trial with a baseline measurement (before 

randomisation) and three follow�up measurements at one week and at three and nine 

months after the intervention period (trial registration: ISRCTN92331982). In contrast 

to an explanatory trial in which a treatment is compared to a placebo under ideal 

circumstances, we conducted a pragmatic trial, measuring effectiveness of the MPI in 

a setting that realistically reflects routine clinical practice. To achieve this realistic 

setting, we included a heterogenic population, consisting of both DM and COPD 

patients with depression severities that – if detected and treated – most commonly 

would be treated in primary care. The intervention group received the MPI, while the 

control group received care as usual. Time between baseline and the first�follow�up 

measurement depended upon the time it took to complete the tailor�made 

intervention. In the control group, the first follow�up measurement was set at six 

weeks after baseline, which beforehand was estimated the mean duration of the 

intervention (in the intervention group). 

A block randomisation scheme was used with stratification for chronic illness and 

general practice. The block size was two, because we expected to include a small 

number of patients per general practice and wanted to have them equally distributed 
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over groups. The researchers entered patients in a computer connected to an 

external agency, which performed the randomisation using a computerised random 

number generator. All data were collected through self�administered questionnaires. 

Data entry was performed by researchers blinded for the allocation. Approval for the 

study protocol was obtained from the Medical Ethics Committee of Maastricht 

University / University Hospital Maastricht. A detailed description of the study 

protocol has been published elsewhere.15 

We hypothesized that the MPI, based on the principles of CBT and self�management, 

would be more effective in reducing symptoms of depression and increasing quality 

of life than care as usual. We also examined whether the type of chronic illness (DM 

or COPD) modified the effects of the MPI. Since patients with different chronic 

illnesses probably face similar problems in coping with their disease (or its conse�

quences) in daily life,16 17 we expected that the effect of the intervention would be 

generic across diseases.  

Participants and settingParticipants and settingParticipants and settingParticipants and setting    

Between October 2003 and May 2005, participants with DM or COPD were recruited 

in 89 primary care practices in the south of the Netherlands. The decision to include 

DM and COPD patients was based on the fact that these prevalent diseases are mainly 

treated in primary care in the Netherlands. Patients who had been diagnosed by their 

GP with type II diabetes mellitus or COPD, who were aged 60 years or over, who were 

community�dwelling and who did not meet exclusion criteria (treatment with antide�

pressants for depression, major psychiatric problems (bipolar depression, schizo�

phrenia, alcohol or substance abuse), current psychosocial/psychiatric treatment, 

serious cognitive problems, on waiting list for nursing home, bedridden, loss of 

spouse within last three months, and not being fluent in Dutch) were sent the Patient 

Health Questionnaire (PHQ�9).18 Patients who reported having at least two symptoms 

present for more than half of the days, one of them being loss of interest or de�

pressed mood, were invited to a structured diagnostic interview for DSM�IV axis I 

disorders, the Mini International Neuropsychiatric Interview (MINI).19 The MINI was 

administered at the patients’ home by nurses who had been trained by a psychiatrist 

and a GP, and had regular booster sessions with the psychiatrist. Patients with minor 

depression, mild to moderate major depression or dysthymia, according to the MINI, 

were invited to participate in the trial. Patients with suicidal risk and patients with 

severe major depression, according to the Hamilton Depression Rating Scale 

(HDRS>18),20 were excluded and referred to their GP. Somatic symptoms on the 

Hamilton scale were assessed using an ‘etiologic’ approach; symptoms that could be 

accounted for by the chronic somatic illness would not be counted towards the 

depression. This is a recommended approach for the assessment of depression in 

persons with a physical illness.21 After signing an informed consent form and com�

pleting a baseline questionnaire, patients were randomly allocated to the MPI or to 

care as usual. In all, 361 patients (185 DM; 176 COPD) were randomised. Multi�

morbidities are common in elderly persons, as was indeed the case in our study: 11 
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patients stratified for DM also had COPD, and 23 patients stratified for COPD also had 

DM. 

InterventionsInterventionsInterventionsInterventions    

Patients allocated to the intervention group received the MPI additionally to usual 

care. Table 1 lists the phases of the intervention; more details can be found else�

where.15 22 The intervention aims to educate patients to take responsibility for day�to�

day management of their own illness and its consequences. The intervention was 

delivered at the patient’s home by trained nurses. The nurse delivering the interven�

tion was a different nurse than the one administering the MINI. The intervention is a 

combination of CBT and self�management; reattribution of negative cognitions and 

problem solving were core elements of the intervention. The intervention is tailor�

made; during the study, patients received two to ten visits over a period of at most 

three months. The number of visits depended on their progress through the steps of 

the intervention; on average patients received four intervention visits, each lasting 

approximately one hour. On average, patients in the intervention group completed 

the intervention in ten weeks (mean 10.3 (SD 5.6)). To ensure that the nurses adhered 

to the protocol during the study, they were asked to keep checklists, covering all 

essential intervention steps, for each patient. Examination of these lists showed that 

nurses had adhered closely to the guidelines in the protocol.23 Patients allocated to 

the control group received care as usual for their somatic illness, according to the 

clinical guidelines of the Dutch College of General Practitioners. These guidelines 

encompass regular check�up of medical symptoms, but do not explicitly involve 

detection and treatment of depressive symptoms.24�26 Depression treatment next to 

the MPI during follow�up was uncommon and non�differential between the interven�

tion and control group. At the last follow�up phase, seven and one person in the 

control group received antidepressants or consulted a psychiatrist or psychologist, 

respectively, compared with four and six persons in the intervention group. Only 

after the follow�up, GPs were informed about which patients had participated in the 

trial. 

 
Table 1. Phases of the minimal psychological intervention 

Phase Description 

1 The nurse explores the patient’s feelings, cognitions and behaviors 

2 The patient keeps a diary, where he or she records symptoms, complaints, thoughts, worries, 

related feelings, and behavior 

3 The patient is challenged to link his or her mood to the consequent behavior, using information 

from the diary 

4 The self�management approach is introduced. The patient explores possibilities to alter his or her 

behavior and draws up an action plan 

5 Evaluation of progress in achieving the goals of the action plan 
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Main outcome measuresMain outcome measuresMain outcome measuresMain outcome measures    

The primary outcome measure was depression, using the Beck Depression Inventory 

(BDI). 27 28 In addition to the continuous BDI score, a dichotomous BDI score to 

represent clinically relevant improvement was calculated. Improvement of depression 

was defined as an ≥ 50% reduction relative to the baseline BDI score.29 The secondary 

outcome measure was quality of life, using the Physical Component Score (PCS) and 

Mental Component Score (MCS) of the Short�Form 36 (SF�36).30 Missing items on the 

SF�36 and on the BDI were imputed using the individual mean score of items that 

were not missing in patients for whom at least 50% of items were available. The 

number of patients in whom imputation was not possible across measurements (T0�

T1�T2�T4) was two�zero�two�two for the BDI and 47�22�16�21 for the PCS and MCS; this 

was equally distributed over groups. Data on age, sex, and education, as covariates, 

were collected during the PHQ�9 screening. 

Statistical analysisStatistical analysisStatistical analysisStatistical analysis    

Assuming an α of 0.05, a 1 – β (power) of 0.90, including 2 x 96=192 patients (48 COPD 

and 48 DM patients in the intervention group and 48 COPD and 48 DM patients in the 

control group) would allow a minimum difference between groups of 18% in im�

provement (≥ 50% reduction relative to the baseline BDI score) to be detected.31 

These numbers would further allow the detection of a difference in BDI score of at 

least 3.57 points at the 5% significance level to be detected (power 0.9). Anticipating 

an attrition rate of approximately 30% and the potential need for sub�group analyses, 

we decided to recruit a gross number of 360 patients. 

All analyses were carried out according to a pre�established analysis plan on an 

intention�to�treat basis. Chi�square and t�tests were used to test the comparability of 

groups at baseline in terms of all outcomes and demographic variables. We used a 

mixed�model, repeated�measures ANCOVA to test for differences between groups at 

different points in time. We included seven fixed effects in our model (age, sex, 

education level, baseline value, treatment group, time, and the interaction term 

between treatment group and time). There was no support for general practice being 

an additional level. Several random effects and covariance matrices were then tested, 

using �2 log likelihood tests to decide which model had the best fit. Lastly, two�way 

and three�way interaction terms for group, time, and illness (DM or COPD) were used 

to test for effect modification by disease (p<0.10). A check for outliers was conducted, 

but no serious outlier influence was established. Percentages of improvement of 

depression score were calculated for both groups and between�group differences 

were tested using Chi�square tests. Logistic regression was used to calculate odds 

ratios (ORs) for improvement, correcting for age, sex, level of education, time, and 

BDI baseline score. Additional per�protocol analyses were performed with interven�

tion patients who – according to an analysis of process data23 – had received the 

complete intervention (n=136) and excluding nine control patients who responded 

positively to a check for contamination during the data collection.  
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Figure 1. Patient flow and follow�up in the DELTA study 

First follow�up at one week after the intervention, second follow�up at three months after the intervention 

and third follow�up at nine months after the intervention 
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First follow�up 
Skipped measurement (n=8) 
Lost to follow�up (n=47) 
 Deceased (n=2) 
 Illness/hospital admittance (n=6) 
 Questionnaire burdensome (n=7) 
 Refusal (n=18) 
 Personal/family circumstances (n=3) 
 Cognitive decline (n=3) 
 Suicidal (n=1) 
 Other (n=1) 
 Reason unknown (n=6) 

Second follow�up 
Skipped measurement (n=11) 
Lost to follow�up (n=12) 

Deceased (n=1) 
 Illness/hospital admittance (n=1) 
 Questionnaire burdensome (n=2) 
 Refusal (n=4) 
 Personal/family circumstances (n=2) 

Reason unknown (n=2) 

Third follow�up 
Lost to follow�up (n=9) 
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 Questionnaire burdensome (n=2) 
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Finally, sensitivity analyses using the last value carried forward�method were done. 

These analyses gave similar results. 

RESULTSRESULTSRESULTSRESULTS    

Figure 1 describes the patient flow and follow�up. In total, 8,326 patients with DM or 

COPD received the screening questionnaire, 67% of whom returned the question�

naire. Nine hundred and sixty�five patients were eligible for the diagnostic interview 

(17.3%). Of these patients, 221 (23%) refused to participate in the MINI or could not 

be reached. A comparison of participants (n=744) and non�participants (n=221) 

revealed no differences between these groups regarding gender, age, educational 

level, or PHQ�9 sum score. The 83 patients that were eligible, but who refused to 

participate in the trial, were more often female, older and were significantly lower 

educated. In total, 361 patients were randomised; 183 to the intervention and 178 to 

usual care. 

During the follow�up period, we had a dropout rate of 33%, as anticipated. The 

dropout rate was somewhat higher, but not significantly, in the intervention group 

than in the control group (37.7% vs. 29.8%, p value 0.11). Overall, dropouts were on 

average 2.8 years older than non�dropouts (p value<0.00), but they did not differ in 

baseline BDI depression scores (p value 0.11). As shown in Table 2, the intervention 

and control groups were comparable in terms of baseline characteristics. 

 
Table 2. Comparability of intervention and control groups in terms of socio�demographic variables and 

baseline values of outcomes 

 Usual Care MPI P value 

 n=178 n=183  

Age, yrs (SD) 70.6 (6.8) 70.8 (6.5) .73 

Sex, No. (%)    

 Male 95 (53.4) 98 (53.6) .97 

 Female 83 (46.6) 85 (46.4)  

Chronic illness, No. (%)    

 Diabetes 94 (52.8) 91 (49.7) .56 

 COPD 84 (47.2) 92 (50.3)  

Education level*†, No. (%)    

 Low 60 (33.9) 64 (35.4) .55 

 Medium 46 (26.0) 54 (29.8)  

 High 71 (40.1) 63 (34.8)  

BDI, mean (SD) 17.7 (8.0) 17.1 (7.2) .47 

PCS, mean (SD) 34.2 (9.1) 34.4 (9.5) .81 

MCS, mean (SD) 36.9 (9.9) 37.8 (8.2) .38 

SD standard deviation, BDI Beck Depression Inventory, PCS Physical Component Score, MCS Mental 

Component Score 

* data missing from 3 respondents  

† Low refers to primary school only, medium refers to lower vocational training or lower general education, 

high refers to higher vocational training, secondary school, higher professional education and university 

training 

Range of the BDI is 0�63, with 0 as the most favourable outcome; PCS and MCS are standardised scores with a 

mean of 50 and a standard deviation of 10 in the US general population; higher scores are more favourable 
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Results from the mixed�model ANCOVA analyses (Table 3) show that the intervention 

group had lower average BDI scores than the control group, indicating fewer depres�

sive symptoms, and this was consistently found at all three follow�up measurements. 

The difference between the intervention and control groups was significant at the 

second follow�up (mean BDI difference 1.61, F=3.860, df=1, 510, p value<0.05) and the 

last follow�up (mean BDI difference 2.09, F=4.998, df=1, 270, p value 0.03). The inter�

vention group consistently had higher scores for PCS and MCS than the control 

group, indicating better quality of life, but these differences did not reach statistical 

significance. A marginal difference for PCS was found at the second follow�up 

(F=3.326, df=1, 450, p value 0.07). 

 
Table 3. Outcomes on depression and quality of life at follow�up 

  Usual Care  MPI   Mean difference 

  N=178  N=183   (Usual care – MPI) 

  Mean (SE)* N† Mean (SE)* N† P value Mean (95%CI)* 

BDI        

 After 1 week 17.17 (0.53) 135 16.18 (0.55) 127 .19 0.99 (�0.50 to 2.49) 

 After 3 months 17.49 (0.56) 125 15.88 (0.60) 111 <.05 1.61 (>0.00 to 3.22) 

 After 9 months 18.00 (0.64) 123 15.91 (0.68) 114 .03 2.09 (0.25 to 3.93) 

PCS        

 After 1 week 33.60 (0.57) 109 34.26 (0.58) 110 .42 �0.66 (�2.25 to 0.94) 

 After 3 months 33.31 (0.61) 102 34.89 (0.62) 101 .07 �1.58 (�3.28 to 0.12) 

 After 9 months 33.35 (0.70) 98 34.15 (0.70) 103 .43 �0.79 (�2.74 to 1.16) 

MCS        

 After 1 week 38.30 (0.86) 109 39.84 (0.86) 110 .21 �1.54 (�3.92 to 0.84) 

 After 3 months 38.15 (0.88) 102 39.06 (0.89) 101 .47 �0.90 (�3.36 to 1.55) 

 After 9 months 37.56 (0.89) 98 39.43 (0.88) 103 .14 �1.87 (�4.34 to 0.59) 

SE standard error, 95%CI  95% confidence interval, BDI Beck Depression Inventory, PCS Physical Component 

Score, MCS Mental Component Score 

Range of the BDI is 0�63, with 0 as the most favourable outcome; PCS and MCS are standardised scores with a 

mean of 50 and a standard deviation of 10 in the US general population; higher scores are more favourable 

*estimates from mixed�model regression analyses, corrected for age, sex, level of education, and baseline 

value of the outcome measure 

† Data on education was missing for 2 persons 

 

No significant two�way or three�way product terms of disease with group and time 

were found in the analyses with BDI and PCS (data not shown). For MCS, there was a 

significant product term with disease. The group*disease term was significant (p value 

0.08), indicating a different effect of the intervention in DM patients than in COPD 

patients. Table 4 presents the results of the MCS analyses stratified by disease. The 

stratified analyses revealed that in DM patients, the intervention group had higher 

overall scores on the MCS than the control group, with a statistically significant 

difference at the last follow�up (mean MCS difference 3.85, F=5.324, df= 1, 268.62, p 

value 0.02). For COPD patients, no effect on MCS was found. 
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Table 5 shows improvement rates in depressive symptoms (≥ 50 reduction relative to 

baseline BDI score) and ORs for both groups. The intervention group had a signifi�

cantly higher improvement rate at the last follow�up than the control group, with a 

significant odds ratio (OR 3.22; 95%CI 1.31�7.89). No interaction between group and 

disease was found (data not shown). 

 
Table 4. Outcomes of disease�stratified analyses of the Mental Component Scores 

  Usual Care  MPI   Mean difference 

       (Usual care – MPI) 

  Mean (SE)* N Mean (SE)* N P value Mean (95%CI) 

DM        

 After 1 week 37.47 (1.18) 54 40.07 (1.19) 54 .12 �2.60 (�5.90 to 0.70) 

 After 3 months 37.15 (1.17) 55 39.94 (1.21) 52 .10 �2.80 (�6.11 to 0.51) 

 After 9 months 35.87 (1.17) 55 39.72 (1.19) 54 .02 �3.85 (�7.14 to �0.57) 

COPD        

 After 1 week 39.20 (1.25) 55 39.70 (1.22) 56 .78 �0.50 (�3.95 to 2.95) 

 After 3 months 39.35 (1.33) 47 38.22 (1.30) 49 .55 1.12 (�2.55 to 4.80) 

 After 9 months 39.67 (1.37) 43 39.22 (1.29) 49 .81 0.45 (�3.27 to 4.17) 

SE standard error, 95%CI 95% confidence interval, DM type II diabetes mellitus, COPD chronic obstructive 

pulmonary disease 

MCS is a standardised score with a mean of 50 and a standard deviation of 10 in the US general population; 

higher scores are more favourable. 

*estimates from mixed�model regression analyses, corrected for age, sex, level of education, and baseline 

value of MCS. 

 

Table 5. Percentages and odds ratios for improvement* on the depression outcome. 

 BDI improvement rate  

 Usual care MPI OR (95%CI)† 

 N (%) N (%)  

After 1 week 10 (7.4) 8 (6.3) 0.58 (0.18�1.88) 

After 3 months 11 (8.7) 14 (12.4) 1.49 (0.58�3.84) 

After 9 months 9 (7.3) 20 (17.5)‡ 3.22 (1.31�7.89) 

*defined as a reduction of baseline BDI score by at least 50% 

† from logistic regression corrected for age, sex, educational level, time, and baseline BDI value; control group 

is reference category 

‡ P value .02 

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION    

Our nurse�led intervention significantly reduced depressive symptoms in chronically 

ill elderly patients with minor or mild to moderate major depression at three and nine 

months after the intervention. BDI improvement rates were significantly higher in the 

intervention patients than in the controls at the last follow�up. Although we expected 

effects on quality of life in all patients, a significant effect was only found on the 

mental component score in DM patients at the last follow�up. 

Several aspects should be taken into account when interpreting our results. First, as 

expected, we had an overall dropout rate of 33%, with slightly more dropouts in the 

intervention group than in the control group, but this difference was not significant. 

In the analyses, however, we used a mixed model for repeated measures, which uses 

all available data for each patient. Although we can not completely rule out bias from 
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attrition, the absence of differences in baseline BDI depression scores between drop�

outs and non�drop�outs and the fact that intervention and control group continued to 

be comparable over time, does not make attrition bias plausible. Second, blinding of 

patients obviously was not possible, as we compared the intervention with usual care, 

as is often done in pragmatic trials.32 

The results of the depression outcome are in line with outcomes of previous studies 

evaluating psychological interventions in chronically ill elderly patients. Several 

smaller trials found that CBT,9 interpersonal counselling,8 and self�management,12 

reduced depression in chronically ill elderly, but one study only evaluated short�term 

effects and included both depressed and non�depressed patients.9 The PEARLS study 

evaluated a program including Problem Solving Therapy in chronically ill elderly 

persons with minor depression or dysthymia and found an OR of 5.2 for a 50% 

improvement of the depression score.7 Neither of the abovementioned studies, 

however, were performed in primary care settings, nor did these studies assign 

primary care nurses for the administration of the intervention. 

In our study, differences between groups in BDI score were relatively small, as were 

improvement rates. This illustrates how persistent depressive symptoms in elderly 

populations are.33 Nevertheless, BDI effect sizes were 0.26 at the second and 0.29 at 

the third follow�up (not tabulated), which can be regarded as small to medium�sized 

effects.34 Furthermore, the OR for BDI improvement at the last follow�up revealed a 

threefold higher probability of improvement in intervention patients than in controls. 

Also, in patient with diabetes, there were consistent positive intervention effects on 

quality of life, which reached statistical significance at the last follow�up, with a 

medium effect size of 0.45 (not tabulated). 

According to some, much of the effect of psychological treatments can be attributed 

to the effects of patients receiving extra attention.4 However, if the effects of our 

intervention were solely attributable to the extra attention, we would have expected 

to see an effect immediately at the first follow�up. However, we only found effects in 

the longer term. Since our intervention is a short cognitive behavioral skill�based 

program, the most plausible explanation is that patients gained skills and continued 

to apply them in daily life during the follow�up period. As a result, their depression 

did not deteriorate during follow�up, and as depressive symptoms in the control 

group slightly deteriorated over time, this led to significant differences at later follow�

up. It is not unlikely, that intervention patients will continue to improve over a longer 

time interval if patients continue to increase their skills and become more confident 

self managers. Two comparable studies also found that effects became more pro�

nounced during longer follow�up.8 11 12 

Trained nurses played a major role in our study, both in diagnosing depression and in 

administering the intervention at the patient’s home. However, incorporating the 

intervention in the disease and care management programs of primary care facilities 

in the Dutch setting will probably mean that patients will not be visited at home. 

Since patients with chronic illnesses already come to primary care facilities for their 

regular check�ups, this should not represent a barrier to patients. Furthermore, 

having practice nurses deliver the intervention has several advantages: they see 
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individual patients on a regular basis, they are aware of the patients’ personal circum�

stances and health�related problems, they can be trained to assess depression using 

diagnostic interviews,35 and more importantly, they can monitor a possible relapse of 

depression and take action if necessary. 

With the aging of the population in Western society, the number of elderly patients 

with a chronic illness is expected to increase. This will put further pressure on health 

care systems in general, and on primary care, in particular. It is important that patients 

do not fall victim to the negative consequences of a comorbid depression as well, as 

this may have a substantial adverse impact on the course of their somatic illness and 

hence on their quality of life. Therefore, early detection of depressive disorders in 

chronically ill elderly persons is important and screening methods should be incorpo�

rated in their regular care. Minimal interventions like our MPI, which (1) provide 

patients with the skills to cope with the consequences of their illness and their 

depressive symptoms, (2) can be incorporated in existing disease and care manage�

ment programs, and (3) can be administered by nurses (e.g. practice nurses), can play 

a major role in preventing further deterioration of patients and may help alleviate the 

burden on the health care system. The modest, but positive results from the current 

effectiveness study, and the positive results from an extensive process evaluation, 

revealing high patient satisfaction,23 strengthen our belief that the DELTA intervention 

may be well suited for implementation within existing disease and care management 

programs for DM and COPD in primary care. 

ConclusionConclusionConclusionConclusion    

Our relatively short psychological intervention, administered by a nurse, reduced 

depressive symptoms in chronically ill elderly patients with minor depression and 

mild to moderate major depression and improved quality of life in elderly DM 

patients. The intervention thus appears to have a generic effect on depression, but 

the effect on quality of life might be disease�specific. Given the findings from the 

current effectiveness�study (medium effect sizes and a pattern of increasing effects 

over longer time) and the positive results from process evaluation, opportunities for 

implementing the intervention in existing disease management programs should be 

explored, while awaiting results from the economic evaluation. Furthermore, patient 

characteristics and traits that predict response to treatment should be identified and 

recognition of depression in chronically ill elderly people in primary care should be 

further improved. To conclude, our intervention appears an effective and acceptable 

treatment for minor depression and mild to moderate major depression and may be a 

valuable addition to existing disease management programs for older patients. 

 

Acknowledgements 

We thank Kitty Daemen, Henny Geelen, Francine Hendriks, and Mieke Witte, for 

administering the intervention with dedication and enthusiasm, Wendy Engering for 

her contribution to the patient recruitment and Dorien Mintjes for her contribution 



    EFFECTSEFFECTSEFFECTSEFFECTS    ONONONON    DEPRESSIONDEPRESSIONDEPRESSIONDEPRESSION    ANDANDANDAND    QUALITYQUALITYQUALITYQUALITY    OFOFOFOF    LIFELIFELIFELIFE        

    

57575757    

to the data entry, as well as MEMIC (Centre for Data and Information Management, 

Maastricht University) for providing us with a data management system. This study 

was funded by the Netherlands Organisation for Health Research and Development 

(ZonMw), Health Care Efficiency Research Program, grant number 945�03�047. 



    CHAPTERCHAPTERCHAPTERCHAPTER    4444        

    

58585858    

REFERENCESREFERENCESREFERENCESREFERENCES    

1.  Djernes JK. Prevalence and predictors of depression in populations of elderly: a review. Acta Psychiatr 

Scand 2006;113(5):372�87. 

2.  Cuijpers P, van Straten A, Smit F. Psychological treatment of late�life depression: a meta�analysis of 

randomized controlled trials. Int. J. Geriatr. Psychiatry 2006;21(12):1139�49. 

3.  Pinquart M, Duberstein PR, Lyness JM. Treatments for later�life depressive conditions: a meta�analytic 

comparison of pharmacotherapy and psychotherapy. Am. J. Psychiatry 2006;163(9):1493�501. 

4.  McCusker J, Cole M, Keller E, Bellavance F, Berard A. Effectiveness of treatments of depression in older 

ambulatory patients. Arch. Intern. Med. 1998;158(7):705�12. 

5.  Bogner HR, Cary MS, Bruce ML, Reynolds CF, 3rd, Mulsant B, Ten Have T, et al. The role of medical 

comorbidity in outcome of major depression in primary care: the PROSPECT study. Am J Geriatr Psychia�

try 2005;13(10):861�8. 

6.  Harpole LH, Williams JW, Jr., Olsen MK, Stechuchak KM, Oddone E, Callahan CM, et al. Improving 

depression outcomes in older adults with comorbid medical illness. Gen Hosp Psychiatry 2005;27(1):4�12. 

7.  Ciechanowski P, Wagner E, Schmaling K, Schwartz S, Williams B, Diehr P, et al. Community�integrated 

home�based depression treatment in older adults: a randomized controlled trial. JAMA 2004;291(13):  

1569�77. 

8.  Mossey JM, Knott KA, Higgins M, Talerico K. Effectiveness of a psychosocial intervention, interpersonal 

counseling, for subdysthymic depression in medically ill elderly. J. Gerontol. A. Biol. Sci. Med. Sci. 

1996;51(4):M172�8. 

9.  Kunik ME, Braun U, Stanley MA, Wristers K, Molinari V, Stoebner D, et al. One session cognitive 

behavioural therapy for elderly patients with chronic obstructive pulmonary disease. Psychol. Med. 

2001;31(4):717�23. 

10.  Emery CF, Schein RL, Hauck ER, MacIntyre NR. Psychological and cognitive outcomes of a randomized 

trial of exercise among patients with chronic obstructive pulmonary disease. Health Psychol. 

1998;17(3):232�40. 

11.  Brody BL, Roch�Levecq AC, Thomas RG, Kaplan RM, Brown SI. Self�management of age�related macular 

degeneration at the 6�month follow�up: a randomized controlled trial. Arch Ophthalmol 2005;123(1):46�53. 

12.  Brody BL, Roch�Levecq AC, Kaplan RM, Moutier CY, Brown SI. Age�related macular degeneration: self�

management and reduction of depressive symptoms in a randomized, controlled study. J Am Geriatr Soc 

2006;54(10):1557�62. 

13.  Hunkeler EM, Meresman JF, Hargreaves WA, Fireman B, Berman WH, Kirsch AJ, et al. Efficacy of nurse 

telehealth care and peer support in augmenting treatment of depression in primary care. Arch Fam Med 

2000;9(8):700�8. 

14. Mynors�Wallis LM, Gath DH, Day A, Baker F. Randomised controlled trial of problem solving treatment, 

antidepressant medication, and combined treatment for major depression in primary care. BMJ 

2000;320(7226):26�30. 

15.  Lamers F, Jonkers CC, Bosma H, Diederiks JP, van Eijk JT. Effectiveness and cost�effectiveness of a 

minimal psychological intervention to reduce non�severe depression in chronically ill elderly patients: 

the design of a randomised controlled trial [ISRCTN92331982]. BMC Public Health 2006;6(1):161. 

16.  Lorig KR, Sobel DS, Stewart AL, Brown BW, Jr., Bandura A, Ritter P, et al. Evidence suggesting that a 

chronic disease self�management program can improve health status while reducing hospitalization: a 

randomized trial. Med Care 1999;37(1):5�14. 

17.  Lorig KR, Holman H. Self�management education: history, definition, outcomes, and mechanisms. Ann 

Behav Med 2003;26(1):1�7. 

18.  Spitzer RL, Kroenke K, Williams JB. Validation and utility of a self�report version of PRIME�MD: the PHQ 

primary care study. Primary Care Evaluation of Mental Disorders. Patient Health Questionnaire. JAMA 

1999;282(18):1737�44. 

19.  Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al. The Mini�International 

Neuropsychiatric Interview (M.I.N.I.): the development and validation of a structured diagnostic psychiat�

ric interview for DSM�IV and ICD�10. J. Clin. Psychiatry 1998;59 Suppl 20:22�33. 

20.  Hamilton M. A rating scale for depression. J. Neurol. Neurosurg. Psychiatry 1960;23:56�62. 



    EFFECTSEFFECTSEFFECTSEFFECTS    ONONONON    DEPRESSIONDEPRESSIONDEPRESSIONDEPRESSION    ANDANDANDAND    QUALITYQUALITYQUALITYQUALITY    OFOFOFOF    LIFELIFELIFELIFE        

    

59595959    

21.  Williams JW, Jr., Noel PH, Cordes JA, Ramirez G, Pignone M. Is this patient clinically depressed? JAMA 

2002;287(9):1160�70. 

22.  Van Eijk JT, Diederiks JP, Kempen GI, Honig A, van der Meer K, Brenninkmeijer WJ. Development and 

feasibility of a nurse administered strategy on depression in community�dwelling patients with a chronic 

physical disease. Patient Educ. Couns. 2004;54(1):87�94. 

23.  Jonkers CCM, Lamers F, Bosma H, Metsemakers JF, Kempen GIJM, van Eijk JTM. Process evaluation of a 

minimal psychological intervention to reduce depression in chronically ill elderly persons. Patient Educ. 

Couns. 2007;68(3):252�257. 

24.  Geijer RMM, van Schayk CP, van Weel C, Sachs APE, van der Zwan ACC, Bottema BJAM, et al. NHG�

Standaard COPD en Astma bij Volwassenen: Behandeling [NHG Practice Guideline COPD: Treatment]. 

Huisarts Wet 1997;40:430�442. 

25.  Geijer RMM, Thiadens HA, Smeele IJM, Sachs APE, Bottema BJAM, van Hensbergen W, et al. NHG�

Standaard COPD en Astma bij Volwassenen: Diagnostiek [NHG Practice Guideline COPD: Diagnosis]. 

Huisarts Wet 2001;44(3):107�117. 

26.  Rutten GEHM, De Grauw WJC, Nijpels G, Goudswaard AN, Uitewaal PJM, Van der Does FEE, et al. NHG�

Standaard Diabetes mellitus type 2 [NHG Practice Guideline Diabetes mellitus type 2]. Huisarts Wet 

2006;49(3):137�152. 

27.  Beck AT, Steer RA, Garbin MG. Psychometric properties of the Beck Depression Inventory: Twenty�five 

years of evaluation. Clinical Psychology Rev. 1988;8(1):77�100. 

28.  Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory for measuring depression. Arch. Gen. 

Psychiatry 1961;4:561�571. 

29.  Depression Guideline Panel. Depression in Primary Care: volume 2. Treatment of Major Depression. 

Clinical Practice Guideline, number 5. Rockwille, M.D.: U.S. Department of Health and Human Services, 

Public Health Service, Agency for Health Care Policy and Research. AHCPR publication no. 93�0551, 1993. 

30.  Aaronson NK, Muller M, Cohen PD, Essink�Bot ML, Fekkes M, Sanderman R, et al. Translation, validation, 

and norming of the Dutch language version of the SF�36 Health Survey in community and chronic disease 

populations. J Clin Epidemiol 1998;51(11):1055�68. 

31.  Pocock S. Clinical trials: A Practical Approach. Chichester: John Wiley and Sons, 1983. 

32.  Hotopf M. The pragmatic randomised controlled trial. Adv Psychiatr Treat 2002;8(5):326�333. 

33.  Beekman AT, Geerlings SW, Deeg DJ, Smit JH, Schoevers RS, de Beurs E, et al. The natural history of late�

life depression: a 6�year prospective study in the community. Arch Gen Psychiatry 2002;59(7):605�11. 

34.  Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. Hillsdale, NJ: Lawrence Erlbaum 

Associates, 1988. 

35.  Hedlund M, Stalenheim G, Ekselius L, Carlsson M. Diagnostic agreement between a doctor and a nurse 

for psychiatric disorders: a pilot study. Nord J Psychiatry 2005;59(5):339�42. 

 





          

    

61616161    

5Chapter

A minimal psychological intervention to treat depression in
the chronically ill elderly: does it improve self-management

beliefs and behaviors?

CCM Jonkers, F Lamers, H Bosma, JFM Metsemakers, JThM van Eijk
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ABSTRACTABSTRACTABSTRACTABSTRACT    

ObjectiveObjectiveObjectiveObjective To examine the effects of a minimal psychological intervention (MPI) on 

self�efficacy, anxiety, daily functioning, and social participation in chronically ill 

elderly people with co�occurring depression. 

MethodsMethodsMethodsMethods The DELTA study is a two�armed randomised controlled trial. Patients were 

recruited from 89 primary care practices in the Netherlands. Three hundred and sixty�

one patients, aged 60 years and older, with diabetes or chronic obstructive pulmonary 

disease and co�occurring minor, mild or moderate depression were included in the 

study. One hundred and eighty�three patients were randomised to the intervention 

group and 178 to the control group. During a three�month period, patients allocated 

to the intervention group received a nurse�led minimal psychological intervention 

based on principles of cognitive behavioral therapy and self�management. Patients 

allocated to the control group received usual care. Self�efficacy, anxiety, daily func�

tioning, and social participation were measured at baseline (before randomisation) 

and at one week, three months, and nine months after the intervention period. 

ResultsResultsResultsResults At nine months after treatment, the MPI �compared with usual care� was 

associated with less anxiety (p=.005) and better self�efficacy skills (p=.02), daily 

functioning (p=.003), and social participation (p=.003). Differences between the two 

groups were primarily due to stabilization of outcomes in the intervention group and 

deterioration in the control group. 

ConclusionConclusionConclusionConclusion The intervention proved to be effective and is a valuable tool to improve 

care for elderly patients with a chronic disease. We recommend implementation of 

our intervention within existing disease and care management programs for chroni�

cally ill patients in primary care. 
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    

Chronic diseases, such as type 2 diabetes mellitus (DM) and chronic obstructive 

pulmonary disease (COPD), are increasingly common and place a large burden on 

patients. Many patients face permanent limitations that cause a disruption of their 

normal life. The chronically ill patients are confronted with various threatening 

changes in life�style, physical functioning, and future perspectives.1 The physical 

problems, such as reduced mobility, pain, and shortness of breath, can limit patients 

in their daily functioning. Patients are thus forced to learn how to cope with their 

disease. Problems of coping with a chronic disease (or its consequences) are similar 

across patients with different chronic diseases, as they face similar changes in their 

lives.2 3 The limitations they experience can easily provoke negative thoughts about 

their opportunities for social participation, which in turn negatively influence their 

daily functioning. Not surprisingly, many patients with chronic diseases develop 

symptoms of depression and become victims of a downward spiral, indicating a 

maladaptive reaction to their taxing circumstances.4�6 Such depressive feelings are 

especially common among elderly patients.7 

A minimal psychological intervention (MPI) has been developed that aims to reduce 

symptoms of depression and anxiety, and related cognitions and behaviors, in 

chronically ill elderly persons by breaking through this negative spiral.8 In the 

Depression in Elderly with Long�Term Afflictions (DELTA) study, the MPI was tested in 

a primary care setting, using primary care nurses. The MPI is based on principles of 

self�management and cognitive behavioral therapy (CBT). The intervention involves 

exploring links between negative cognitions about the ability to function in daily life 

and the related behaviors, after which negative cognitions and behaviors are trans�

formed into positive ones by applying reattribution techniques and action planning. 

Patients are stimulated to think about desirable behaviors and to describe their 

experiences when engaging in this desirable behavior. By applying these techniques 

the MPI aims at behavioral change and increased self�confidence through changing 

beliefs about self�efficacy. It intends to teach chronically ill patients to independently 

and autonomously explore solutions for their (health�related) problems in daily life 

and become an active self�manager. 

Previously, we demonstrated that the MPI is effective in reducing depression in 

chronically ill elderly persons with co�morbid depression.9 Here, we report on the 

effectiveness of the MPI regarding improvement in self�management beliefs and 

behaviors. Improved self�confidence is expected to be reflected in increased self�

efficacy. Furthermore, a self�confident self�manager will not be guided by feelings of 

anxiety. These factors are preconditions for the exploration of positive and desirable 

behaviors. Improvements in daily functioning and participation reflect the intended 

change in behavior. By improving daily functioning and social participation, the 

positive behavior is reinforced which falsifies negative cognitions. We hypothesized 

that the MPI would be more effective in improving self�efficacy, anxiety, daily func�
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tioning, and social participation than care as usual. Because patients with DM and 

COPD probably face similar coping problems, we expected our intervention to be 

generic across chronic diseases. To assess this, we also examined whether the type of 

chronic disease modified the effects of the MPI. 

METHODSMETHODSMETHODSMETHODS    

DesignDesignDesignDesign    

The DELTA study is a two�armed randomised controlled trial with measurements at 

baseline (before randomisation) and at one week, three months, and nine months 

after the intervention period (trial registration: ISRCTN92331982). Time between the 

baseline and first�follow�up measurement depended upon the time it took to com�

plete the tailor�made intervention. In the control group, the first follow�up measure�

ment was set at six weeks after baseline, which was estimated beforehand to be the 

mean duration of the intervention in the intervention group. A block randomisation 

scheme was used, with stratification for the type of chronic disease and the general 

practice where the patients had been recruited. The block size was two, because we 

expected to include a small number of patients per general practice and wanted to 

have them equally distributed over the groups. The researchers entered patients in a 

computer connected to an external agency, which performed the randomisation 

using a computerized random number generator. All data were collected through 

self�administered questionnaires. Data entry was performed by researchers blinded 

for the allocation. Approval for conducting the DELTA study was granted by the 

Medical Ethics Committee of the Maastricht University/University Hospital Maastricht. 

A detailed description of the design of the DELTA study has been published else�

where.10 

Study populationStudy populationStudy populationStudy population    

Participants were recruited in 89 primary care practices in the south of the Nether�

lands between October 2003 and May 2005. We selected all patients from those 

practices with an established diagnosis of DM or COPD, based on ICPC codes, who 

were 60 years or over. The DELTA research team sent the Patient Health Question�

naire (PHQ�9)11 to patients who were community�dwelling and did not meet exclusion 

criteria (treatment with antidepressants for depression, major psychiatric problems, 

current psychosocial/psychiatric treatment, serious cognitive problems, being on a 

waiting list for nursing home, being bedridden, loss of spouse within the last three 

months, and not being fluent in Dutch). Patients who reported having at least two 

symptoms of depression present for more than half of the days, one of them being 

loss of interest or depressed mood, were invited to take part in a structured diagnos�

tic interview for DSM�IV axis I disorders, the Mini International Neuropsychiatric 
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Interview (MINI).12 In addition, the Hamilton Depression Rating Scale (HDRS) was 

used to determine the severity of the depression.13 

The MINI and HDRS were administered at the patients’ home by trained research 

nurses. Patients with minor depression, mild to moderate major depression, or 

dysthymia were invited to participate in the trial. Patients with suicidal risk and 

patients with severe major depression (HDRS>18) were excluded and referred to their 

general practitioner. After signing an informed consent form and completing a 

baseline questionnaire, 361 patients (185 DM; 176 COPD) were randomly allocated to 

the MPI or usual care (Figure 1). 

InterventionInterventionInterventionIntervention    

Patients allocated to the intervention group received the MPI additionally to usual 

care. The intervention was delivered at the patients’ home by research nurses who 

had been trained to administer the DELTA intervention. Patients were allocated to a 

different nurse than the one who had diagnosed the patient. The intervention is 

based on principles of CBT and self�management and consists of five phases, which 

have been described in more detail elsewhere.8 10 Briefly, phase one involves the 

nurse exploring the patient’s feelings, cognitions, and behaviors. During phase two, 

patients keep a diary, in which they record symptoms, complaints, thoughts, worries, 

and related feelings and behaviors. In phase three, patients are challenged to link 

their mood and cognitions to the consequent behavior, using information from the 

diary. The self�management approach is introduced in phase four, where patients 

explore possibilities to alter their behavior and where they draw up an action plan. 

Phase five consists of an evaluation of the degree to which goals from the action plan 

have been achieved. The intervention is tailor�made and a home visit could address 

one or more phases, depending on the progress. During the study, patients received 

two to ten visits over a maximum of three months. The mean number of visits was 

four, with a mean duration of 61 minutes.14 Patients assigned to usual care received 

regular treatment from their GP or practice nurse according to the practice guidelines 

for their chronic disease. 

MeasuresMeasuresMeasuresMeasures    

Information on demographic factors (age, gender, education) was collected during 

the PHQ�9 screening. Self�efficacy was defined as a person’s belief in his or her ability 

to organize and execute certain behaviors that may lead to desired outcomes such as 

improved health. It was assessed using the 12�item Self�Efficacy scale.15 16 Scores range 

from 12 to 60, and patients with higher scores have higher levels of self�efficacy. 

Anxiety was assessed using the anxiety subscale from the Symptom Checklist (SCL�

90).17 This subscale ranges from 10 to 50, and patients with higher scores have more 

anxiety. Daily functioning was assessed with the Activities of Daily Living scale (ADL) 

from the Groningen Activity Restriction Scale (GARS).18 This scale ranges from 11 to 44 

and higher scores reflect poorer daily functioning. Social participation was assessed 
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using the questions from the Autonomy Outdoors domain of the Impact on Participa�

tion and Autonomy questionnaire (IPA).19 20 The Autonomy Outdoors domain in�

cludes five questions asking whether patients are able to attend social activities in a 

desired frequency and manner. Scores in this domain range from 5 to 25, and higher 

scores reflect less social participation. 

Missing items on the Self�Efficacy scale and GARS were imputed using the individual 

mean score of items that were not missing in patients for whom at least 50% of items 

were available. Missing items of the SCL�90 Anxiety scale and the Autonomy Out�

doors scale were imputed according to their manuals requiring a 75% availability of 

items. The number of imputations across measurements (T0�T1�T2�T4) was 13�6�4�7 for 

the Self�Efficacy scale, 8�3�7�6 for the SCL�90 Anxiety scale, 5�6�5�4 for the GARS, and 

30�13�13�7 for the Autonomy Outdoors scale. Missing follow�up measurements (self�

efficacy 6�99�125�125, anxiety 14�103�126�125, daily functioning 2�98�121�123 and social 

participation 4�103�126�128) were not imputed because of the use of mixed�model 

statistics, which includes all available data of a patient (see statistical analysis). 

Statistical analysisStatistical analysisStatistical analysisStatistical analysis    

The power calculation for the DELTA study was based on depression scores measured 

with the Beck Depression Inventory, which was the primary outcome, and has been 

described elsewhere.9 Analyses were based on the intention�to�treat principle. The 

comparability of groups was checked using t�tests and Chi�square tests for demo�

graphic and outcome variables. We used a mixed�model, repeated�measures AN�

COVA to test for differences between groups at different points in time. In addition, 

these models were used to detect differences in trend over time between groups 

(group*time interaction). We included eight fixed effects in our model (age, sex, 

education level, chronic disease, baseline value of outcome, treatment group, time, 

and the interaction term between treatment group and time). Several random effects 

and covariance matrices were then tested, using �2 log likelihood tests to decide 

which model had the best fit. Finally, two�way and three�way interaction terms for 

group, time, and disease (DM or COPD) were used to test for effect modification by 

disease. In line with the literature, we set α at 0.10 to assess statistical significance for 

the interaction term.21 This allowed us to detect all possible differences between the 

chronic diseases and to address our hypothesis of a generic intervention. A check for 

outliers was conducted for all four outcomes, but no serious outlier influence was 

established. 
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Figure 1. Patient Flow and Follow�Up in the DELTA Study 

First follow�up at one week after the intervention, second follow�up at three months after the intervention 

and third follow�up at nine months after the intervention. 
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RESULTSRESULTSRESULTSRESULTS    

Figure 1 describes the patient flow in the study. In total, 8326 patients with DM or 

COPD received the screening questionnaire, 965 of whom proved eligible for the 

diagnostic interview (17.3%). Of these patients, 221 (23%) refused to participate in the 

MINI, or could not be reached. A comparison of participants (n=744) and non�

participants (n=221) revealed no differences between these groups regarding gender, 

age, educational level, or PHQ�9 sum score. The 83 patients who were eligible 

according to the MINI, but who refused to participate in the trial, were more likely to 

be female and older, and had a significantly lower educational level. In total, 361 

patients were randomised; 183 to the intervention and 178 to usual care. 

 
Table 1. Comparability of Intervention and Control Groups in Terms of Socio�Demographic Variables and 

Baseline Values of Outcomes 

 Usual Care MPI P value 

 n=178 n=183  

Age, yrs (SD) 70.6 (6.8) 70.8 (6.5) .73 

Sex, No. (%)    

 Male 95 (53.4) 98 (53.6) .97 

 Female 83 (46.6) 85 (46.4)  

Chronic disease, No. (%)    

 Diabetes type 2 94 (52.8) 91 (49.7) .56 

 COPD 84 (47.2) 92 (50.3)  

Education level*†, No. (%)    

 Low 60 (33.9) 64 (35.4) .55 

 Medium 46 (26.0) 54 (29.8)  

 High 71 (40.1) 63 (34.8)  

Self�efficacy, mean (SD)* ‡ 48.9 (7.9) 49.0 (8.3) .91 

Anxiety, mean (SD)* ‡ 20.3 (7.1) 20.5 (6.7) .83 

Daily functioning, mean (SD)* ‡ 16.6 (5.2) 16.6 (5.5) .91 

Participation, mean (SD)* ‡ 10.6 (4.5) 10.1 (4.5) .34 

SD standard deviation, MPI minimal psychological intervention 

* Missing data: education n=3; self�efficacy n=6; anxiety n=14; daily functioning n=2; participation n=4 

† Low refers to primary school only, medium refers to lower vocational training or lower general education, 

high refers to higher vocational training, secondary school, higher professional education and university 

training 

‡ Self�efficacy range 12�60, higher scores reflect more self�efficacy skills; Anxiety range 10�50, higher scores 

reflect more anxiety; Daily functioning range 11�44, higher scores reflect poorer daily functioning; Participation 

range 5�25, higher scores reflect less participation 

 

The dropout rate throughout the follow�up was higher in the intervention group than 

in the control group, but the difference was not significant (38% vs. 30%, p=0.11). 

Dropout was only associated with higher age (p<.000), in that dropouts were on 

average 2.8 years older than patients who remained in the study. As shown in Table 1, 

the intervention and control groups were comparable in terms of baseline character�

istics and the baseline values of the outcome measures. 

Results from the mixed�model ANCOVA analyses (Table 2) showed that patients in 

the control group had poorer scores on all outcomes than patients in the intervention 
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group. Significant differences were predominantly observed at the third follow�up. 

Differences in self�efficacy between the intervention and control groups were found 

at second (p=.04) and third (p=.02) follow�up, where the intervention group had more 

self�efficacy skills than their counterparts. As regards anxiety, the analysis revealed 

that the control group seemed to deteriorate, while the intervention group remained 

stable. The difference between the intervention and control groups reached signifi�

cance at the last follow�up. Daily functioning was poorer for patients in the control 

group than those in the intervention group. This finding was consistent across all 

follow�up measurements and reached significance at the second (p=.002) and third 

(p=.003) follow�up assessments. As regards social participation, the control group 

perceived significantly less participation than the intervention group at the last 

follow�up (p=.003). The trend over time for the intervention and control group, 

indicated by the interaction term between treatment group and time, proved to be 

significantly different for anxiety (p=.03; not tabulated) and daily functioning (p=.05; 

not tabulated). The group*time interaction terms were non�significant for self�efficacy 

and social participation. 

 

 
Table 2. Outcomes on Self�Efficacy, Anxiety, Daily Functioning, and Participation at Follow�Up 

Outcome Usual Care MPI Mean difference P value* 

 N=178 N=183 Usual care – MPI  

 Mean (95% CI)* Mean (95% CI)* Mean (95% CI)*  

Self�efficacy†     

 After 1 week 48.8 (47.8 to 49.7) 50.0 (49.0 to 51.0) �1.2 (�2.5 to 0.2) .08 

 After 3 months 48.1 (47.1 to 49.0) 49.6 (48.5 to 50.6) �1.5 (�3.0 to �0.1) .04 

 After 9 months 48.4 (47.3 to 49.5) 50.3 (49.1 to 51.4) �1.8 (�3.4 to �0.2) .02 

Anxiety†     

 After 1 week 20.9 (20.0 to 21.9) 20.6 (19.6 to 21.6) 0.3 (�1.1 to 1.7) .64 

 After 3 months 21.8 (20.7 to 22.8) 20.6 (19.5 to 21.7) 1.1 (�0.4 to 2.6) .14 

 After 9 months 22.8 (21.7 to 24.0) 20.4 (19.1 to 21.6) 2.5 (0.7 to 4.2) .005 

Daily functioning†     

 After 1 week 16.7 (16.1 to 17.3) 16.4 (15.7 to 17.1) 0.3 (�0.6 to 1.2) .53 

 After 3 months 17.8 (17.1 to 18.4) 16.3 (15.6 to 16.9) 1.5 (0.6 to 2.4) .002 

 After 9 months 18.5 (17.8 to 19.3) 16.8 (16.1 to 17.6) 1.7 (0.6 to 2.7) .003 

Participation†     

 After 1 week 10.5 (10.0 to 11.1) 9.9 (9.4 to 10.5) 0.6 (�0.1 to 1.4) .10 

 After 3 months 10.9 (10.4 to 11.5) 10.2 (9.6 to 10.8) 0.7 (�0.1 to 1.5) .08 

 After 9 months 11.3 (10.7 to 11.9) 10.0 (9.3 to 10.6) 1.3 (0.4 to 2.2) .003 

CI confidence interval, MPI minimal psychological intervention 

* Adjusted for age, sex, level of education, chronic disease, and baseline value of the outcome measure 

† Self�efficacy range 12�60, higher scores reflect more self�efficacy skills; Anxiety range 10�50, higher scores 

reflect more anxiety; Daily functioning range 11�44, higher scores reflect poorer daily functioning; Participation 

range 5�25, higher scores reflect less participation 

 

No significant three�way product terms of disease with group and time were found, 

although we did find significant (p<.10) two�way interaction terms between disease 

and group for daily functioning (p=.07). Since this indicated a different effect of the 

intervention in DM patients than in COPD patients, stratified analyses by disease 

were performed for daily functioning (table 3). The stratified analyses revealed that 

for COPD patients, differences in daily functioning between the intervention and 
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control groups were more profound than for DM patients. However, patterns were 

the same for both diseases and showed that differences between the intervention 

and control groups were mainly due to a deterioration of daily functioning in the 

control group.  

 
Table 3. Outcomes on Daily Functioning† at Follow�Up, Stratified for Type of Chronic Disease 

Outcome Usual Care MPI Mean difference P value* 

 N=178 N=183 Usual care – MPI  

 Mean (95% CI)* Mean (95% CI)* Mean (95% CI)*  

COPD      

 After 1 week 16.8 (16.2 to 17.5) 15.9 (15.3 to 16.6) 0.9 (�0.3 to 1.8) .06 

 After 3 months 18.1 (17.3 to 19.0) 16.2 (15.3 to 17.1) 1.9 (0.7 to 3.2) .003 

 After 9 months 18.8 (17.7 to 19.9) 16.9 (15.8 to 18.1) 1.9 (0.3 to 3.5) .02 

DM type 2     

 After 1 week 16.5 (15.5 to 17.6) 16.9 (15.8 to 18.0) �0.4 (�1.9 to 1.1) .58 

 After 3 months 17.4 (16.5 to 18.3) 16.5 (15.5 to 17.5) 0.9 (�0.5 to 2.2) .20 

 After 9 months 18.2 (17.2 to 19.2) 16.9 (15.8 to 18.0) 1.3 (�0.1 to 2.8) .08 

CI confidence interval, MPI minimal psychological intervention 

* Adjusted for age, sex, level of education, and baseline value of the outcome measure 

† Daily functioning range 11�44, higher scores reflect poorer daily functioning 

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION    

Our nurse�led intervention is associated with less anxiety and better self�efficacy 

skills, daily functioning, and social participation in chronically ill elderly patients with 

minor or mild to moderate major depression. Significant differences between the 

intervention and control groups were mainly observed at three and nine months after 

the intervention. 

The consistency of the results underlines the robustness of our findings and confirms 

our belief that the MPI worked as intended. Since effects were not observed at first 

follow�up, we can refute the claim that the effect of psychological treatments might 

be attributable to patients receiving extra attention.22 Furthermore, effects at longer 

follow�up could signify an enduring effect. Others have found that psychological 

treatments might be preferable to antidepressants because of their enduring effect.23 

24 They argue that patients receiving psychological treatments learn to make more 

accurate appraisals during future events. We should take into account that significant 

effects at longer follow�up were mainly due to deterioration in the control group and 

stabilization in the intervention group. In a group of chronically ill elderly people, 

prevention of further health status deterioration is often the most achievable goal. 

The patients who received the MPI reported greater confidence in their ability to 

organize and engage in health�related behaviors (self�efficacy) than the control 

group. This is in line with long�term findings from a collaborative care treatment for 

depressed elderly people in primary care. 25 Other trials have found that self�efficacy 

enhancing interventions reduce depressive symptoms, although none of these trials 

specifically included depressive patients.26�28 Self�efficacy has also been found to act 

both as a mediator and moderator in the relation between depression and chronic 

illness.1 29 Both CBT and self�management approaches focus on the self�efficacy 
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construct as the key mediating factor in improving health�related behaviors.1 30 

Nevertheless, future studies are needed to shed light on the complex interplay 

between cognitive emotional factors, self�efficacy, and behaviors related to coping 

with a chronic disease. 

In the DELTA study, we found positive effects for both depression9 and anxiety. The 

prevalence of co�morbidity of anxiety and depression among the elderly is high and 

the concepts are closely related.31 Therefore, interventions that aim to reduce 

depression are likely to reduce anxious feelings as well. Although our study used 

depression as selection criteria for inclusion, the intervention is likely to be applica�

ble to all patients with emotional problems in relation to their chronic disease. 

As regards daily functioning, we found larger effects for COPD patients than for DM 

patients, due to a more serious deterioration in the COPD control group. In general, 

DM can be seen as a gradual progressive illness, with the illness slowly becoming 

worse, whereas COPD can be regarded as a gradually relapsing condition, with more 

sudden deteriorations.32 It is therefore not surprising that COPD patients show a 

more severe worsening in daily functioning than DM patients. However, patterns 

were similar for both diseases, which supports our idea of a generic approach to 

address depressive feelings across chronic diseases. 

Some limitations should be acknowledged. First, as expected, the overall dropout rate 

in our study was 33% and dropouts were older than their participating counterparts. 

Our analyses, however, used a mixed model for repeated measures, which uses all 

available data for each patient. More importantly, the intervention and control groups 

did not differ in attrition and in baseline values of the outcome measures. Still, we can 

not completely rule out bias from attrition. Second, blinding of patients was not 

possible, as we compared the intervention with usual care. Finally, it could be argued 

that other factors, such as coping and mastery, should have been considered as 

outcomes as well. In our study, we choose to include these factors as patient traits 

(i.e. moderators). The results of these analyses have previously been reported.33 

However, the inclusion of these factors as moderators instead of mediators remains 

arbitrary. 

Since our intervention was effective in improving self�management beliefs and 

behaviors, we feel it is a valuable tool to improve primary care for elderly patients 

with a chronic disease. Our findings are supported by previous findings of the DELTA 

study on depressive symptoms, as well as by the favourable results of the cost�

effectiveness study,34 and the positive results of an extensive process evaluation, 

revealing high patient satisfaction.14 We therefore recommend that practice nurses be 

trained in the principles of the intervention and that our intervention be then 

implemented within existing disease and care management programs for chronically 

ill patients in primary care. 
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ABSTRACTABSTRACTABSTRACTABSTRACT    

ObjectiveObjectiveObjectiveObjective Not all depressed patients benefit equally from psychological treatment. 

This study examined whether patients who differ in personality characteristics also 

benefit differently from treatment. We expected that persons with adverse personal�

ity characteristics would benefit less from treatment with a minimal psychological 

intervention (MPI). 

MethodsMethodsMethodsMethods Data (n=237) were used from a trial that studied the effectiveness of the MPI 

in elderly patients with diabetes or chronic obstructive pulmonary disease and co�

occurring minor or mild to moderate depression. The outcome measure was the 

difference between depression scores pre�treatment and at 12�months follow�up. The 

personality characteristics we included were neuroticism, extraversion, mastery, 

active coping style, passive coping style, and avoidant coping style. Analyses of 

variance were used to establish the differential treatment outcome (personality 

characteristic x treatment). The differential effects were interpreted by separate 

models for groups with high and low scores for each personality characteristic. 

ResultsResultsResultsResults Level of mastery predicted treatment outcome (p=.03), in that patients with 

low mastery benefited more from treatment with the MPI than those with high 

mastery. Neuroticism, extraversion and coping style did not predict differential 

treatment outcome. Patterns were similar across chronic diseases. 

ConclusionConclusionConclusionConclusion Contrary to our expectations, low mastery predicted better treatment 

outcome. Further research is needed to unravel the role of mastery in the treatment 

of depression and whether findings hold across other chronic diseases. 
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    

Depression is a common disorder, especially in older persons with chronic medical 

illnesses, such as type II diabetes mellitus (DM) and chronic obstructive pulmonary 

disease (COPD).1�3 In these persons with chronic medical illnesses, even low levels of 

depression are associated with poor adherence to self�care regimens.4 5 Psychological 

treatment options, such as cognitive behavioral therapy (CBT), are available to treat 

depression and have proven to be effective in older adults.6�8 Psychological 

treatments have shown to reduce depressive symptoms, improve health status, and 

reduce health care utilization among patients with chronic medical illnesses.9�12 There 

is some evidence, however, that not all patients benefit equally from treatment with 

psychological interventions, which makes it important to study predictors of 

outcomes of depression treatment.13 14 Identifying factors which predict beneficial 

treatment outcome might provide further guidance for evidence�based treatment 

choices. 

Recent, studies have reviewed dimensional personality traits as predictors of treat�

ment outcome and found inconclusive evidence. High neuroticism scores were 

found to be negatively associated with long�term treatment outcome, but there is less 

evidence for neuroticism as a predictor of short�term treatment outcome.15 Although 

higher extraversion scores have been reported to predict recovery from depression,16 

other studies did not find an association between extraversion and treatment out�

come.17�19 Other personality characteristics, such as mastery and coping style, have 

received less attention as predictors of differential treatment outcome, although they 

are reported to be associated with the onset and severity of depression in late life. 

Higher levels of mastery were found to have a buffering effect against the develop�

ment of depressive symptoms in response to life stress.20 Furthermore, adverse 

coping styles, such as avoidant coping, are significant risk factors for non�remission of 

depression.21 

Hence, it remains unclear whether persons with adverse personality characteristics, 

such as high neuroticism and low mastery, respond differently to depression treat�

ment than their better scoring counterparts.15 22 Such adverse characteristics might 

lead to poorer response to treatment, because these persons are likely to lack the 

skills to effectively mobilize personal resources, 20 skills which could help them 

effectively manage the consequences of the depression. Psychological interventions 

usually appeal to these skills, as these are aimed at altering patients’ cognitions and 

behaviors. 

The DELTA study has previously reported that � in a group of elderly patients with co�

occurring DM or COPD � a nurse�led minimal psychological intervention (MPI) aimed 

at reducing depression was effective,23 cost�effective24 and feasible and acceptable for 

patients and nurses.25 Here, we examined whether patients who differed in terms of 

personality characteristics (neuroticism, extraversion, mastery and coping style) also 

benefited differently from treatment. 
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METHODSMETHODSMETHODSMETHODS    

The DELTA study, a randomised controlled trial, was designed to evaluate the effec�

tiveness and cost�effectiveness of an MPI aimed at reducing depression and improv�

ing quality of life. A detailed description of the design of the DELTA study has been 

published elsewhere.26 The present study examined whether the overall effect on the 

depression outcome at 12�months follow�up is modified by personality characteris�

tics. Approval for conducting the DELTA study was granted by the Medical Ethics 

Committee of the Maastricht University/University Hospital Maastricht. 

 

Study populationStudy populationStudy populationStudy population    

Participants were recruited in 89 primary care practices in the south of the Nether�

lands between October 2003 and May 2005. The Patient Health Questionnaire (PHQ�

9)27 was sent to patients with an established diagnosis of DM or COPD, aged 60 years 

and over, who were community�dwelling and did not meet exclusion criteria (treat�

ment with antidepressants for depression, major psychiatric problems, current 

psychosocial/psychiatric treatment, serious cognitive problems, being on a waiting list 

for nursing home, being bedridden, loss of spouse within the last three months, and 

not being fluent in Dutch). Patients who reported having at least two symptoms of 

depression present for more than half of the days, one of them being loss of interest 

or depressed mood, were invited to take part in a structured diagnostic interview for 

DSM�IV axis I disorders, the Mini International Neuropsychiatric Interview (MINI).28 

In addition, the Hamilton Depression Rating Scale (HDRS)29 was used to determine 

the severity of the depression. 

The MINI and HDRS were administered at the patients’ home by trained nurses. 

Patients with minor depression, mild to moderate major depression or dysthymia 

were invited to participate in the trial. Patients with suicidal risk and patients with 

severe major depression (HDRS>18) were excluded and referred to their general 

practitioners. After signing an informed consent form and completing a baseline 

questionnaire, patients (n=361) were randomly allocated to the MPI or usual care. All 

data were entered by the researchers, who were blinded for the allocation. Patients 

who completed the baseline questionnaire and the 12�months follow�up question�

naire were included in the present study. Due to attrition, our final study population 

consisted of 114 patients in the intervention group and 123 patients in the control 

group. T�tests and Chi�square tests revealed that our study population did not differ 

from the initial DELTA population, except as regards age. Although older patients 

were more likely to have dropped out than their younger counterparts (p<.001), 

dropout was equally divided over the MPI and usual care groups. 
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InterventionInterventionInterventionIntervention    

Patients allocated to the intervention group received the MPI supplementary to usual 

care. The intervention was delivered at the patients’ homes by nurses who had been 

trained to administer the DELTA intervention. The intervention is based on principles 

of CBT and self�management and consists of five phases, which have been described 

in more detail elsewhere.26 30 Briefly, phase one involves the nurse exploring the 

patient’s feelings, cognitions and behaviors. During phase two, patients keep a diary, 

in which they record symptoms, complaints, thoughts, worries and related feelings 

and behaviors. In phase three, patients are challenged to link their mood and cogni�

tions to the consequent behavior, using information from the diary. The self�

management approach is introduced in phase four, where patients explore possibili�

ties to alter their behavior and where they draw up an action plan. Phase five consists 

of an evaluation of the degree to which goals from the action plan have been 

achieved. The intervention is tailor�made and a home visit can address one or more 

phases, depending on the progress. During the study, patients received two to ten 

visits over a maximum of three months. The mean number of visits was four, with a 

mean duration of 61 minutes.25 Patients assigned to usual care received regular 

treatment according to the practice guidelines for their chronic somatic illness. 

MeasuresMeasuresMeasuresMeasures    

Depressive symptoms 

The outcome measure was depression severity, measured at twelve months follow�

up, which was approximately nine months after the intervention. Depression was 

measured with the Beck Depression Inventory (BDI).31 The BDI consists of 21 items 

measuring symptoms of depression and has proven to be a valid and reliable tool.32 

Each item is rated on a 0 to 3 scale, with a total score ranging from 0 to 63. Higher 

scores represent having more depressive symptoms. 

Personality characteristics 

The predictor variables were collected at baseline, except for neuroticism and 

extraversion which were measured at the first follow�up (immediately after the 

intervention). Neuroticism refers to a person’s tendency to experience negative 

emotions (e.g. nervousness, sadness, and anger). Extraversion refers to a person’s 

tendency to be venturesome, energetic, assertive and sociable and to experience 

positive emotions (e.g. joy). These two personality traits were measured by the 

Eysenck Personality Questionnaire (EPQ).33 Scores range from 0 to 12, with patients 

with high scores experiencing higher levels of the trait. Mastery is defined as the 

extent to which a person beliefs to have control over his or her own life and the 

capacity to deal with life’s difficulties. Mastery was measured using the Personal 

Mastery Scale developed by Pearlin and Schooler.34 Scores range from 7 to 35, with 

higher scores representing greater mastery. Information on coping style was obtained 

using three subscales of the Utrecht Coping List (UCL).35 The UCL regards coping as a 
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personal disposition, i.e. a trait. Coping refers to the way people deal with a certain 

situation. The three subscales we assessed included active coping, passive coping and 

avoidant coping. The active coping subscales ranges from 7 to 28, the passive subscale 

also from 7 to 28, and the avoidance subscale from 8 to 32. A higher score for a coping 

style represents a higher level of use of this style.  

Covariates 

The covariates age (years), gender (male/female), education (eight ordinal categories) 

and pre�treatment depression severity (BDI) were measured at baseline.  

AnalysisAnalysisAnalysisAnalysis    

Baseline characteristics of the study population were analyzed by means of 

descriptive statistics. Missing items on the BDI and on the personality measurement 

scales were imputed using the individual mean score of items that were not missing 

in patients for whom at least 50% of items were available. 

The differential treatment response was examined by analysis of variance. Models 

were used with age, gender, education and pre�treatment BDI score as covariates, the 

continuous predictor variable and type of treatment (MPI versus usual care) as 

independent variables, and an interaction term for predictor x type of treatment. The 

dependent variable was the difference in BDI scores from pre�treatment to post�

treatment. For the purpose of interpreting differential effects, the sample was divided 

into groups with high and low scores based on the median scores of the predictor 

factors. Separate models were used for groups with high and low scores for each 

personality factor and the adjusted means and 95% confidence interval are reported. 

The significance level for all analyses was set at 0.05.  

RESULTSRESULTSRESULTSRESULTS    

Table 1 shows the baseline characteristics of the intervention and control groups of 

our study population. All baseline characteristics were comparable between groups, 

although the MPI group tended to report slightly higher mastery skills than the usual 

care group (p=.07). 
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Table 1. Comparability of intervention and control groups in terms of socio�demographic variables, predictor 

factors and baseline depression outcome 

Variable MPI Usual care P value 

 N=114 N=123  

Age, yrs (SD) 69.2 (6.1) 70.3 (6.6) .20 

Sex, No. (%)    

 Male 64 (56.1) 62 (50.4) .44 

 Female 50 (43.9) 61 (49.6)  

Chronic illness, No. (%)    

 Diabetes 59 (51.8) 68 (55.3) .60 

 COPD 55 (48.2) 55 (44.7)  

Education level*, No. (%)    

 Low 36 (31.6) 47 (38.2) .29 

 Medium 39 (34.2) 31 (25.2)  

 High 39 (34.2) 45 (36.6)  

Personality factors†‡, mean (SD)    

 Neuroticism (range 0�12) 6.9 (3.5) 6.8 (3.1) .78 

 Extraversion (range 0�12) 5.4 (3.3) 4.9 (3.2) .26 

 Mastery (range 7�35) 20.4 (5.3) 19.1 (5.0) .07 

 Active coping style (range 7�28) 16.6 (3.5) 16.6 (3.7) .96 

 Passive coping style (range 7�28) 14.0 (3.1) 14.0 (3.6) .94 

 Avoidant coping style (range 8�32) 17.4 (3.7) 17.6 (4.0) .80 

BDI, mean (SD)§ (range 0�63) 16.4 (7.1) 17.6 (7.9) .20 

*  Low refers to primary school only, medium refers to lower vocational training or lower general education, 

high refers to higher vocational training, general secondary education, higher professional education and 

university training 

† All predictors were measured at baseline, except for neuroticism and extraversion which were measured at 

first follow�up, patients with high scores have higher levels of the trait 

‡  Missing data: neuroticism n=21, extraversion n=21, mastery n=11, active coping n=5, passive coping n=2, and 

avoidant coping n=2, evenly divided over MPI and usual care groups 

§  Higher scores reflect having more depressive symptoms 

 

A significant treatment effect was found for the MPI group compared to the usual 

care group at the 12�months follow�up (mean BDI difference �2.28; 95%CI �4.18 to �

0.38, p=0.02; not tabulated). Baseline depression scores did not significantly predict 

beneficial treatment response (p=0.16; not tabulated). The analyses of variance of the 

personality factors (Table 2) showed a differential treatment response for mastery 

(mastery x treatment; p=.03), with those with high and low mastery scores differing in 

their response to the intervention. The separate analysis for low� and high�mastery 

groups revealed that only those with low mastery benefited from treatment with the 

MPI, while those with high mastery did not. The mean BDI difference in the low 

mastery group was �4.32 (95%CI �7.07 to �1.58), indicating that the MPI group improved 

significantly. The mean BDI difference for the high mastery group was also in favour 

of the MPI group (�0.18; 95%CI �2.90 to 2.54), but this difference did not reach signifi�

cance. Similar patterns were found for both diabetes and COPD patients, but the low 

numbers in the subgroups did not allow the interaction terms to be tested (data not 

shown). No significant treatment effects were found for the other personality factors. 
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Table 2. Analyses of variance with difference in BDI scores from pre�treatment to one year follow�up as 

dependent variable for groups with high and low scores for the predictor factors, adjusted for age, gender, 

education and pre�treatment BDI score. Negative scores indicate improved depression.  

 MPI Usual care MPI�Usual care P value 

 

N 
Adjusted mean 

(95% CI) 
N 

Adjusted mean 

(95% CI) 

Mean difference 

(95% CI) 

Predictor 

x 

treatment 

Neuroticism       

 High neuroticism (> 7) 51 �0.64 (�2.72; 1.43) 51 �0.30 (�2.38; 1.78) �0.34 (�3.32; 2.64) 

 Low neuroticism (≤ 7) 53 �2.06 (�4.14; �0.02) 61 1.45 (�0.45; 3.34) �3.51 (�6.34; �0.68) 
.33 

 

Extraversion 
 

 
 

   

 Low extraversion (≤ 5) 50 �0.98 (�3.22; 1.25) 66 2.26 (0.33; 4.19) �3.50 (�6.50; �0.49) 

 High extraversion (> 5) 53 �1.94 (�3.65; �0.22) 47 �1.40 (�3.22; 0.42) �0.54 (�3.04; 1.96) 
.37 

 

Mastery 
 

 
 

   

 Low mastery (≤ 19) 48 �2.57 (�4.67; �0.47) 68 1.68 (�0.07; 3.44) �4.25 (�6.99; �1.52 ) 

 High mastery (> 19) 61 �0.80 (�2.54; 0.95) 49 �0.65 (�2.60; 1.30) �0.15 (�2.79; 2.50) 
.03 

 

Active coping style 
 

 
 

   

 Low active coping style (≤ 16) 53 �2.29 (�4.42; �0.16) 67 0.75 (�1.14; 2.64) �3.05 (�5.91; �0.18) 

 High active coping style (> 16) 59 �0.49 (�2.21; 1.22) 53 0.52 (�1.27; 2.32) �1.02 (�3.51; 1.47) 
.33 

 

Passive coping style 
 

 
 

   

 High passive coping style (> 14)  50 �1.87 (�3.86; 0.12) 55 0.02 (�1.87; 1.90) �1.89 (�4.65; 0.87) 

 Low passive coping style (≤ 14) 64 �1.22 (�3.08; 0.65) 66 0.82 (�1.01; 2.66) �2.04 (�4.68; 0.60) 
.42 

 

Avoidant coping style 
 

 
 

   

 High avoidant coping style (> 17)  52 �1.13 (�3.23; 0.97) 61 �0.04(�2.00; 1.92) �1.10(�3.98; 1.79) 

 Low avoidant coping style (≤ 17) 61 �2.08 (�3.89; �0.28) 59 1.09 (�0.74; 2.92) �3.17 (�5.73; �0.62) 
.64 

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION    

Our study examined whether patients with DM or COPD and co�occurring depres�

sion who differ in personality characteristics (neuroticism, extraversion, mastery and 

coping style) also benefit differently from treatment with an MPI. The analysis 

revealed that treatment response differed significantly according to baseline mastery 

scores, in that only patients with low mastery benefited from treatment with the MPI. 

The other personality factors did not predict differential treatment response. 

The finding that low mastery skills predict treatment response is remarkable, because 

previous studies have shown that higher levels of mastery have a buffering effect 

against the development of depression in response to life�stress20 and predict 

recovery from depression.36 A possible explanation is that our intervention teaches 

patients with low mastery to improve their mastery beliefs and skills, since our 

intervention was aimed at teaching patients to take responsibility for the day�to�day 

management of their illness. Since persons with low mastery skills generally do not 

feel they are in control of their lives, these persons could gain more than those with 

high mastery skills. 
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This explanation implies that the level of mastery might be amenable to change and 

that it serves as a mediator in the relation between the improvement in depression 

and the MPI, rather than as a moderator. The stability of mastery as a personality trait 

is still being debated. Some have argued that mastery can be considered a stable 

construct over time, while others suggested that mastery is responsive to life events 

or situations.20 If mastery is responsive, the MPI may have influenced the level of 

mastery, particularly in those with low mastery. Future analysis should unravel the 

relation between mastery and depression and the influence of treatment on the level 

of mastery. The same arguments hold for coping styles, although we found no 

differential treatment response in terms of our coping measures. 

Neuroticism scores in our population were relatively high compared to a general 

elderly Dutch population.33 This might not be surprising, since the concept of 

neuroticism overlaps with depressive symptoms15 and our sample was restricted to 

depressed patients. The overlap could have hampered the value of neuroticism as a 

predictor of treatment response, because controlling for pre�treatment depression 

left no variance to be explained by neuroticism and its differential treatment effect.15 

Some further limitations should be considered. First, analyses were performed on a 

substantially smaller sub�sample than the initial sample due to attrition. Although 

patients lost by attrition tended to be older, dropout was equally divided across 

categories of all personality characteristics and across the MPI and usual care groups. 

Hence, the influence of dropout on our analyses is likely to have been small. Second, 

extraversion and neuroticism were measured at the first follow�up instead of at 

baseline. This was done to decrease the burden of questionnaires for the participants 

in the study. We assumed that neuroticism and extraversion would be fairly stable 

traits. Any short�term effects on neuroticism and extraversion can thus not be 

excluded. 

In conclusion, there is no evidence that adverse personality characteristics lead to a 

generally poorer response to treatment than more favourable personality characteris�

tics. Only level of mastery predicted differential treatment response, in that patients 

with low mastery benefited more from treatment with the MPI than those with high 

mastery. Further research is needed to unravel the role of mastery in the treatment of 

depression with psychological interventions and to find out whether findings hold 

across other chronic diseases. 
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ABSTRACTABSTRACTABSTRACTABSTRACT    

ObjectiveObjectiveObjectiveObjective Depression is associated with high health care utilization and related costs. 

Effective treatments might reduce the economic burden. The objective of this study 

was to establish the cost�utility of a minimal psychological intervention (MPI) aimed at 

reducing depression and improving quality of life in elderly persons with diabetes or 

chronic obstructive pulmonary disease and co�occurring minor, mild or moderate 

depression. 

MethodsMethodsMethodsMethods Trial�based cost�utility analysis comparing the MPI with usual care. Annual 

costs and quality�adjusted life years (QALYs) based on the Euroqol (EQ5D) and on 

depression�free days were calculated. 

ResultsResultsResultsResults We found improvements, albeit not significant, in clinical outcomes and a 

decrease in mean annual costs in favour of the MPI group. Additional bootstrap 

analysis indicated a dominant intervention, with a probability of 63% that the MPI is 

less costly and more effective than usual care. 

ConclusionConclusionConclusionConclusion This study tends to support further dissemination of the MPI in regular 

care. 
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    

Depression is a common disorder in older persons1 and is associated with a reduced 

quality of life,2 increased morbidity,3 and increased physical disability.4 This applies 

especially to older persons with chronic illnesses, such as type II diabetes mellitus 

(DM) and chronic obstructive pulmonary disease (COPD).5 6 Patients with depression 

run the risk of sliding into a downward spiral, since depression and disability are 

mutually reinforcing.4 Depression may impair one’s ability to adhere to medical 

regimens (diet, exercise, quitting smoking, taking medication regularly), potentially 

worsening the course of the chronic illness,7 and may also lead to greater health care 

utilization and related costs.8 9 It is therefore of great importance to develop treat�

ments for chronically ill elderly persons that help reduce the burden of depression. 

This is especially true for the treatment of depression in primary care, since persons 

with depression often present initially to a general practitioner.8 

Although attempts have been made to study the cost�effectiveness of collaborative 

care depression treatment, offering both pharmacological and psychological treat�

ment options,8�11 the societal impact of psychological depression treatment among 

elderly persons with chronic somatic illnesses, incorporating health care costs as well 

as production losses, remains largely unclear.8 The Depression in Elderly with Long�

Term Afflictions (DELTA) study has been designed to evaluate the effectiveness and 

cost�effectiveness of a minimal psychological intervention (MPI) to reduce depression 

and improve quality of life in elderly persons with DM or COPD and co�occurring 

depression. The MPI was carried out by primary care nurses and is based on princi�

ples of self�management and cognitive behavioral therapy (CBT). 

The aim of this article is to assess, from a societal perspective, the cost�effectiveness 

of the MPI compared to usual care. We expected our intervention to lead to an equal 

level of health care utilization as that with usual care, and therefore to equal health�

related costs. In addition, we expected favorable outcomes in terms of quality of life 

and depression, implying a cost�effective intervention.  

METHODSMETHODSMETHODSMETHODS    

DesignDesignDesignDesign    

The economic evaluation was embedded in a two�armed randomised controlled trial 

(RCT). A detailed description of the design of the DELTA�study has been published 

elsewhere.12 A block randomisation was used, with stratification for chronic illness 

and the general practice where the patient was registered. We used a block size of 

two, because we expected to include few patients per general practice and wanted 

equal distribution over the groups. The researchers entered each patient’s 

identification number into a computer system connected to an external agency. 

Patients were then randomised by the agency, using a computerized random number 

generator. Data were entered by the researchers, who were blinded for the allocation. 
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Costs and effects were assessed at baseline (prior to randomisation) and at three, six, 

nine (only costs), and twelve months after baseline. The first follow�up in the 

intervention group was one week after the final intervention contact, and depended 

upon the duration of the tailor�made intervention. The economic evaluation was 

performed from a societal perspective, which implies that all relevant costs and 

effects are taken into account.13 Approval for this study was granted by the Medical 

Ethics Committee of Maastricht University/University Hospital Maastricht.  

ParticipantsParticipantsParticipantsParticipants    

Between October 2003 and May 2005, participants were recruited in 89 primary care 

practices in the south of the Netherlands. Patients with an established diagnosis of 

DM or COPD, aged 60 years and over, who were community�dwelling and did not 

meet exclusion criteria (treatment with antidepressants for depression, major 

psychiatric problems, current psychosocial/psychiatric treatment, serious cognitive 

problems, being on a waiting list for nursing home, being bedridden, loss of spouse 

within the last three months, and not being fluent in Dutch) were sent the Patient 

Health Questionnaire (PHQ�9).14 Patients who reported having at least two symptoms 

of depression present for more than half of the days, one of them being loss of 

interest or depressed mood, were invited to take part in a structured diagnostic 

interview for DSM�IV axis I disorders, the Mini International Neuropsychiatric 

Interview (MINI).15 In addition, the Hamilton Depression Rating Scale (HDRS)16 was 

used to determine the severity of the depression. The MINI and HDRS were adminis�

tered at the patients’ home by trained nurses. Patients with minor depression, mild to 

moderate major depression or dysthymia were invited to participate in the trial. 

Patients with suicidal risk and patients with severe major depression (HDRS>18) were 

excluded and referred to their GP. After signing an informed consent form and 

completing a baseline questionnaire, patients were randomly allocated to the MPI 

(N=183) or usual care (N=178).  

Intervention and uIntervention and uIntervention and uIntervention and usual caresual caresual caresual care    

Patients allocated to the intervention group received the MPI supplementary to usual 

care. The intervention was delivered at the patient’s home by nurses, who were 

trained in the DELTA intervention, based on principles of CBT and self�management, 

but had not received additional training for DM or COPD. The DELTA intervention 

consists of five phases, which have been described in more detail elsewhere.12 17 

Briefly, in phase one, the nurse explores the patient’s feelings, cognitions, and 

behaviors. During phase two, the patient keeps a diary, in which they record symp�

toms, complaints, thoughts, worries, and related feelings and behaviors. In phase 

three, the patient is challenged to link their mood to the consequent behavior, using 

information from the diary. The self�management approach is introduced in phase 

four, where the patient explores possibilities to alter their behavior and where they 

draw up an action plan. Phase five consists of an evaluation of the degree to which 
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goals from the action plan have been achieved. The intervention is tailor�made and a 

home visit could comprise one or more phases. During the study, patients received 

two to ten visits over a period of at most three months, depending on the patient’s 

progress. The mean number of visits was four, with a mean duration of 61 minutes.18 

Patients assigned to usual care received regular treatment according to the practice 

guidelines of their chronic somatic illness. These practice guidelines, produced by the 

Dutch College of General Practitioners, encompass regular check�ups for medical 

symptoms, but do not involve detection and treatment of depressive symptoms.19�21 

Care providers remained blinded for the results of the depression screening for the 

duration of the study. Due to blinding of the care providers and the randomisation, 

co�interventions are supposed to be comparable between intervention and control 

group.  

MeasurementsMeasurementsMeasurementsMeasurements    

Costs 

To establish the costs, relevant cost items were identified, after which these costs 

were measured and values were placed on the cost items. 

We started by identifying program costs, health care costs, patient and family costs, 

and productivity losses. Program costs include the costs that can be attributed to the 

process of developing and administering the MPI, for example the costs of the home 

visits, MPI training for nurses, and nurses’ travel expenses. Research�specific costs, 

such as costs of questionnaires, were excluded. Health care costs in our study were 

all costs related to patients’ visits to a GP’s surgery, hospital care (inpatient and 

outpatient), allied health professionals such as physiotherapists or dieticians, profes�

sional home care, medical devices and assistive devices, and prescribed and over�the�

counter medication. Patient and family costs included costs of informal care (help 

from family and friends) and paid domestic help. Productivity losses consisted of sick 

leave from work and loss of activities in and around the home. 

We then measured the cost categories identified above. The program costs were 

measured by means of a questionnaire in which nurses recorded time spent on home 

visits and travelling. The time spent developing the MPI and training nurses to use it 

was recorded by the researchers. Payroll information was used to calculate the hourly 

wages of nurses, developers, and trainers. Cost diaries22 were used to measure 

volumes of health care utilization, patient and family costs, and productivity losses. 

Patients kept a prospective diary for two weeks at baseline and for four weeks at all 

four follow�up measurements. After each measurement, a telephone operator, 

blinded for allocation, contacted patients to retrieve information from the diary. Data 

were immediately entered in a computer file to ensure efficiency and reliability. 

Finally, the valuation was based on volumes obtained from the cost diary and ques�

tionnaires, multiplied by cost prices derived from the updated Dutch manual for 

costing.23 24 Costs due to productivity losses were estimated using the friction cost 

approach, as described in this manual. Prices of informal care were based on shadow 

prices for unpaid work. Where no standard cost prizes were available, real costs or 
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tariffs were used to estimate costs. For example, costs of assistive devices were 

obtained from the market prices of these devices (volumes and cost price details are 

available upon request). Baseline costs were used to examine the comparability of the 

groups at baseline. The total annual costs were determined by extrapolating the costs 

from the available four months of follow�up measurements by three to obtain the 

total costs during twelve months of follow�up. The annual costs are presented in 

Euros and the baseline year was 2004. The discounting rate was 4%.23 24 

Effects 

The generic effects on quality of life were assessed with the Euroqol (EQ5D).25 This 

widely used quality�of�life instrument includes five dimensions of health�related 

quality of life, namely mobility, self�care, daily activities, pain/discomfort and depres�

sion/anxiety. Each dimension was rated at three levels: no problems, some problems 

and major problems. The five dimensions were combined into a health state. Utility 

values were calculated for these health states, using preferences elicited from a 

general Dutch population.26 27 The utility values were used to compute quality�

adjusted life years (QALY�EQ5D) by means of the area under the curve method.28 In 

addition, depression�specific effects were assessed with the Beck Depression 

Inventory (BDI).29 We used the method developed by Lave et al. to calculate depres�

sion�free days (DFD) during follow�up.30 This method uses depression scores from 

the BDI over time to estimate days free of significant depressive symptoms. As 

suggested in previous research, we used a health utility improvement of 0.4 for 

depression�free days to estimate the QALY�DFD.30 31 

The EQ5D and BDI were assessed by means of self�administered questionnaires, sent 

together with the cost diaries, at baseline and at the three, six, and twelve months’ 

follow�up assessments.  

AnalysesAnalysesAnalysesAnalyses    

Analyses were based on the intention�to�treat principle. An analysis of baseline 

characteristics and baseline costs examined the comparability of the groups at 

baseline. Persons with effect scores on at least two of the three follow�up measure�

ments and cost data on at least three of the four follow�up measurements were 

included in the analysis. Missing items on the BDI scale were replaced by the individ�

ual’s own mean of non�missing items at that follow�up measurement, if at least half of 

the items for that follow�up were available. This method could not be applied to the 

EQ5D and cost data, since domains of the EQ5D and cost category levels (e.g. hospi�

tal�related costs or costs of informal care) consisted of one item. Therefore, missing 

data on the EQ5D and cost category levels were replaced by the individual’s own 

mean of non�missing data at follow�up measurements. Using person specific mean 

imputation techniques is considered a valid method for imputation of longitudinal 

data.32 

Because cost data are typically highly skewed, we used bootstrap estimation with 1000 

replications to obtain means and standard deviations of our cost and effect data. The 
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differences between the intervention and control groups were estimated by means of 

linear regression, controlling for age, sex, education, chronic somatic illness, and 

baseline value of either the cost category or the effect measure. 

 

Cost�utility analysis 

To establish the cost�utility of our intervention, we bootstrapped the predicted 

annual total cost and the predicted effects (QALY�EQ5D and QALY�DFD) derived from 

the linear regression models. The incremental cost�utility ratio (ICUR) was calculated 

as: 

 

ICUR = (Ci – Cc) / (Ei – Ec), 

 

where Ci is the adjusted annual total cost of the intervention group, Cc is the ad�

justed annual total cost of the control group, Ei is the adjusted effect for the interven�

tion group and Ec is the adjusted effect for the control group. 

In addition to the primary (QALY�EQ5D) and secondary (QALY�DFD) analyses, we 

evaluated two models to examine the sensitivity of our cost�utility results. First, we 

conducted an analysis in which missing cost data were not imputed (complete case 

analysis). A second sensitivity analysis was performed to test whether a reduction of 

program cost from € 337 to € 282 would change the cost�utility ratio. The reduction of 

program costs was based on a scenario in which patients visit the nurse at the GP’s 

surgery instead of the nurses paying home visits, as was done in our study. This 

scenario is considered to be a suitable alternative when implementing our interven�

tion in routine practice. 

RESULTSRESULTSRESULTSRESULTS    

Of the 361 eligible patients, 183 were assigned to the intervention group and 178 to 

the control group. After imputation, complete data were available for 228 persons 

(control n=118; intervention n=110). These persons were significantly younger (p < 

.00) and had significantly higher utility scores at baseline (p = .01) than persons for 

whom complete follow�up data was not available. No other significant differences in 

characteristics were found between these groups. 

Table 1 shows the baseline characteristics of the intervention and control groups. The 

intervention group had slightly higher costs than the control group in the two weeks 

prior to the intervention, but differences were not significant. Other characteristics 

were comparable between groups. 
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Table 1. Comparability of intervention and control groups in terms of socio�demographic variables and 

baseline values of outcomes 

Variable Usual Care MPI P value 

 n=118 n=110  

Age, yrs (SD) 69.98 (6.26) 69.47 (6.17) .54 

Sex, No. (%)    

 Male 63 (53.4) 59 (53.6) .97 

 Female 55 (46.6) 51 (46.4)  

Chronic illness, No. (%)    

 Diabetes 64 (54.2) 57 (51.8) .72 

 COPD 54 (45.8) 53 (48.2)  

Education level*, No. (%)    

 Low 41 (34.7) 34 (30.9) .25 

 Medium 26 (22.0) 35 (31.8)  

 High 51 (43.2) 41 (37.3)  

Utility†, mean (SD) 0.63 (0.20) 0.61 (0.22) .35 

BDI‡, mean (SD) 17.48 (8.07) 16.73 (7.20) .46 

Costs prior 2wk mean Euro (SD) 307 (30) 337 (37) .56 

* Low refers to primary school only, medium refers to lower vocational training or lower general education, 

high refers to higher vocational training, general secondary education, higher professional education and 

university training 

† Based on the Dutch algorithm for the EQ5D scores; utility scores range from 0 (death) to 1 (full health) 

‡ Range of the BDI is 0�63, with 0 as the most favourable outcome 

 
Table 2. Mean annual cost per patient* 

 Usual care MPI P value‡ 

 mean euro (sd)† mean euro (sd)†  

Program costs  337 (11)  

 

Health care related costs 8,082 (833) 7,243 (885) .50 

 GP 471 (31) 550 (53) .10 

 Hospital  3,371 (630) 2,885 (701) .69 

 Allied health professionals 397 (63) 474 (78) .76 

 Professional home care 1,616 (286) 936 (205) .25 

 Medical aids and assistive devices 547 (139) 710 (191) .60 

 Prescribed and OTC medication 1,628 (85) 1,673 (85) .46 

 

Patient and family costs 472 (74) 497 (98) .62 

 Informal care 281 (66) 410 (91) .61 

 Paid domestic help 192 (42) 81 (30) .01 

 

Productivity loss 1,194 (234) 1,432 (272) .83 

 Paid work 189 (119) 0 (0) .14 

 Unpaid work 1,014(208) 1,442 (283) .42 

 

Total costs 9,770 (890) 9,549 (1,059) .53 

* Volumes and cost price details are available upon request 

† Unadjusted bootstrapped mean and standard deviation 

‡ Based on linear regression corrected for age, sex, chronic illness, education, and baseline cost 
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Annual costs and clinical effectsAnnual costs and clinical effectsAnnual costs and clinical effectsAnnual costs and clinical effects    

The control group had slightly higher costs than the intervention group  

(€ 9,770 vs. € 9,549; Table 2). Hence, a cost saving was achieved in the intervention 

group, despite the extra costs (on average €337) of the MPI in the intervention group. 

However, the overall cost difference was not significant, although a significant 

difference was found in costs of paid domestic help, in favour of the group that 

received the MPI (€ 192 vs. € 81; p=.01). 

Linear regression of the clinical effects revealed a significant difference between 

utilities derived from the EQ5D at the final follow�up measurement (p=.02). However, 

no significant differences between utilities were found at the other follow�up meas�

urements. In addition, no significant differences in mean QALY�EQ5D or mean QALY�

DFDs were found between patients from the intervention and control groups, 

although outcomes were all in favour of the intervention group (Table 3). 
 

 

Table 3. Clinical effects 

 Usual Care MPI P value† 

 n=118 n=110  

 Mean (SD)* Mean (SD)*  

QALY – EQ5D‡  0.59 (0.02) 0.62 (0.02) .06 

 Utility at three months‡ 0.61 (0.02) 0.64 (0.02) .10 

 Utility at six months‡ 0.59 (0.02) 0.61 (0.02) .33 

 Utility at twelve months‡ 0.56 (0.02) 0.62 (0.02) .02 

QALY – DFD§ 0.78 (0.01) 0.80 (0.01) .31 

 DFD / year§ 163 (11) 184 (12) .31 

* Unadjusted bootstrapped mean and standard deviation 

† Based on linear regression corrected for age, sex, chronic illness, education, and baseline EQ5D or BDI score 

‡ Based on the Dutch algorithm for EQ5D scores 

§ Based on the BDI scores 

CostCostCostCost����utilityutilityutilityutility    

Because patients receiving the MPI had lower costs and experienced greater health 

effects, the MPI dominated usual care (Table 4). The ICUR of the primary analysis 

showed a saving of € 11,508 per QALY�EQ5D (95% CI �160,502 to 192,027). The ICUR of 

the secondary analysis showed a saving of € 12,534 per QALY�DFD (95% CI �190,366 to 

101,049). The cost saving per depression�free day was €14 (95% CI  

�157 to 106; data not shown). 

Bootstrap replications of the ICUR were performed to address the uncertainty 

surrounding this ratio. The results of the primary analysis, using the QALY�EQ5D, are 

presented in a cost�effectiveness plane (Figure 1), with differences in cost on the 

vertical axis and differences in effects on the horizontal axis. Each dot (n=1,000) 

represents a bootstrap replication. The distribution of our primary analysis shows that 

63% of the dots are in the lower right�hand quadrant, indicating a probability of 63% 

that our MPI is the dominant treatment, because the MPI is less costly and more 

effective than care as usual (see also Table 4). In addition, 28% of the dots are located 

in the upper right�hand quadrant, indicating that a health gain is produced, but at 
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additional costs. On the other hand, there is a probability of 5% that the MPI is 

inferior (upper left�hand quadrant) and 4% that the MPI is less costly but also less 

effective (lower left�hand quadrant). The percentage of dominance for the secondary 

analysis, based on DFDs, is slightly higher (67%; Table 4) than that in our primary 

analysis. 
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Figure 1. Cost�effectiveness plane: mean cost difference between the MPI and usual care groups (vertical axis) and 

mean effect difference (horizontal axis). 
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Interpretation of these outcomes also depends on how much decision�makers are 

willing to pay for each quality�adjusted�life�year gained. For instance, if a decision�

maker is willing to pay € 20,000 per QALY gained, the probability of the MPI being 

cost�effective is about 82% (see dotted line in Figure 1 and Figure 2). In Dutch health 

care, this ceiling ratio is often considered a reasonable critical level for QALY cost.33 A 

Dutch advisory committee to the Ministry of Health even proposed a ceiling ratio of € 

80,000 per QALY gained,34 which would result in an 89% probability of our interven�

tion being superior to care as usual. This is further illustrated in the cost�effectiveness 

acceptability curve of our primary analysis (Figure 2). The probability of our interven�

tion being superior to usual care (y�axis) is shown for varying ratios for willingness to 

pay for each quality�adjusted�life�year gained.35 36 
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Figure 2. Cost�utility acceptability curve: probability that the MPI is cost�effective (vertical axis) given various  

ceiling ratios for willingness to pay (horizontal axis). 
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Table 4. Incremental cost�utility ratio and percentage of dominance 

Type of analysis N  Probability of cost�effective MPI*, % 

 

 

 

 

 

 

 U
su

al
 c
ar
e
 

M
P
I 

IC
U
R
 (
95

%
 C
I)
* 

M
o
re
 e
ff
e
c
t 

H
ig
h
e
r 
co

st
s 

Le
ss
 e
ff
e
ct
  

H
ig
h
e
r 
co

st
s 

(i
n
fe
ri
o
r)
 

Le
ss
 e
ff
e
ct
  

Lo
w
e
r 
co

st
s 

M
o
re
 e
ff
e
c
t 
 

Lo
w
e
r 
co

st
s 
 

(d
o
m
in
an

t)
 

Primary analysis QALY – EQ5D 118 110 
Dominance 

(�160,502�192,027) 
28 5 4 63 

        

Secondary analysis QALY – DFD 118 110 
Dominance 

(�190,366�101,049) 
29 2 2 67 

        

Sensitivity analyses        

 Complete case analysis 58 65 
Dominance 

(�687,933�357,800) 
3 5 30 62 

         

 Reduction of program costs† 118 110 
Dominance 

(�158,691�143,458) 
23 5 4 68 

ICUR incremental cost�utility ratio; CI confidence interval 

* MPI compared to usual care based on 1,000 bootstrap replications 

† Reduction of program cost from € 337 to € 282, based on scenario where patients visit general practice 

instead of home visits 

 

The sensitivity analyses, both the complete case analysis and the analysis with a 

reduction of program costs, indicated that results of our primary analysis were robust 

(Table 4). Both ICURs showed dominance, and the probabilities of the intervention 

being dominant were largely the same as in our primary analysis. In the complete case 

analysis, however, the probability of the MPI being less effective and less costly 

increased, while the probability of the MPI being more costly but also more effective 

decreased. As expected, a reduction of program costs led to an increase in domi�

nance, since the costs in the intervention group were lower, while the effects re�

mained the same. 

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION    

In this group of elderly patients with DM or COPD and co�occurring minor, mild to 

moderate major depression or dysthymia, our minimal psychological intervention will 

probably lead to improvements in quality of life and depression�free days, and a 

decrease in mean annual costs. In our study, the MPI proved to be the dominant 

treatment, which is supported by the cost�effectiveness acceptability plane showing a 

63% probability that the MPI is less costly and more effective than usual care. If 

decision�makers are willing to pay € 20,000 per QALY gained, the probability increases 

to 82%. Sensitivity analyses showed that our findings are robust; the probability of a 

cost�effective intervention remained largely the same. 
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Limitations of this study include the attrition rate. This could have influenced our 

findings, especially because persons who dropped out of the analysis tended to be 

older and had poorer quality of life at baseline. However, attrition was not signifi�

cantly different between the intervention and control groups. We used person 

specific mean imputation techniques to address issues of missing data. This method is 

considered valid,32 although more refined techniques might have provided better 

estimates.37 A complete case analysis showed that our imputation techniques may 

have caused a higher probability of our intervention being cost�effective. A second 

limitation is the poor validity of the DFD method to establish cost�utility.31 Cost�utility 

analyses have been introduced to provide a generic outcome measure for the 

comparison of costs and effects across diseases.13 However, the cost�utility estimate 

of the DFD method is not based on generic outcomes but on depression severity, 

making it invalid for comparison with other diseases than depression. Nevertheless, 

we decided to include the DFD method as a secondary analysis, to be able to com�

pare our results with those of studies using the DFD method. A third limitation 

concerns the generalizability of our findings across the two chronic somatic illnesses. 

We added chronic somatic illnesses to our regression models, but the individual cost�

effectiveness outcomes for diabetic and COPD patients remain unclear, as our study 

population was too small for disease�specific analyses. Fourth, we used a cost diary to 

assess the cost data. This method has some advantages over questionnaires, because 

it measures health care consumption prospectively and might be more accurate.22 38 

However, cost diaries often have relatively high levels of missing values. Finally, to 

reduce the burden for the patients, we measured discontinuous. Previous studies 

revealed that measuring in at least three months during a year provides good esti�

mates of annual costs.22 39 Nevertheless, high one�time expenses, such as inpatient 

hospital stays, might be missed or overestimated by measuring discontinuously. Also, 

the estimate of the QALY would have been more precise is we had used more 

measurement times. 

While reviewing our results, one should take into account that differences in clinical 

effects, in terms of QALYs, were not significant between the intervention and control 

groups. However, the utility scores showed a significant difference at the final follow�

up. An increase in differences over time has also been found for the depression 

parameter in our effectiveness study.40 Since our intervention is a short, cognitive 

behavioral skill based program, the most plausible explanation would be that patients 

gained skills to cope with depression and used them more and more in daily life. 

Therefore, the difference in effect may become more pronounced at longer follow�

up. The lack of significant cost differences in our study had been anticipated: the goal 

of our intervention was not to reduce health care utilization, but to improve the 

quality of life for patients with a chronic somatic illness. In the long run, however, 

improvement of the health�related quality of life could lead to a reduction of health 

care utilization. Our cost analysis shows that the most considerable cost savings were 

in favour of the intervention group, and a longer follow�up might show a further 

reduction of health care utilization. 
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Our study found a cost saving of € 14 per depression�free day. According to a review 

by Wang et al., most other studies found an additional cost per depression�free day 

ranging from € 7 to € 26, instead of a cost saving.9 However, none of these studies 

focused on persons with chronic somatic illnesses. Recently, two additional studies 

were published that focused on depression treatment of persons with DM.41 42 In line 

with our findings, these studies found beneficial cost�effectiveness outcomes, 

although both studies only reviewed health care related costs, not including produc�

tion losses, and had a follow�up of twenty�four months instead of twelve months. 

One of our sensitivity analyses was based on an implementation scenario in which 

patients visit a GP’s surgery to receive the MPI instead of nurses visiting patients at 

home. In the Netherlands, primary care nurses are increasingly employed in general 

practice to treat persons with chronic somatic illnesses. Therefore, detection and 

monitoring of depressive symptoms and, if necessary, depression treatment could 

easily be integrated in regular care. This scenario seems to be a good alternative to 

home visits by nurses exclusively providing depression treatment, especially if health 

care insurers are willing to invest in an improved quality of life for persons with 

chronic somatic illnesses. Results of our process evaluation,18 effectiveness evalua�

tion,40 and this cost�utility study support further dissemination of our MPI for elderly 

persons with a chronic illness. 

Our findings suggests that treatment of depression with our minimal psychological 

intervention in persons with a chronic somatic illness probably leads to improve�

ments in quality of life and depression�free days at no greater cost than care as usual, 

implying a cost�effective intervention. These results support further dissemination of 

the MPI, for example in disease management programs for persons with chronic 

somatic illnesses. 
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ABSTRACTABSTRACTABSTRACTABSTRACT    

ObjectiveObjectiveObjectiveObjective Depression imposes a substantial burden on society. In view of the 

economic burden of depression, studies evaluating depression treatment increasingly 

incorporate a cost�utility analysis. Outcomes of these analyses are used by decision 

makers to prioritize health care. Although generic preference�based instruments have 

been recommended for measuring utility, depression research often uses a disease�

specific method, based on depression�free days (DFD), to measure utilities. The 

objective of this study was to compare utility measurement techniques in the context 

of a randomised controlled trial. In particular, we studied the agreement between 

QALYs measured with the EuroQol (EQ�5D), the Short Form 6D (SF�6D), and the DFD 

method, using the EQ�5D as the reference method. We also studied whether the use 

of different techniques leads to different conclusions for decision makers. 

MethodsMethodsMethodsMethods Data were derived from the Depression in Elderly with Long�Term Afflic�

tions (DELTA) study. This randomised controlled trial was designed to study the 

effectiveness and cost�effectiveness of a minimal psychological intervention for 

chronically ill patients with co�occurring minor or mild to moderate major depres�

sion. The EQ�5D, SF�6D and Beck Depression Inventory (to estimate DFDs) were 

assessed at baseline, and at three, six and twelve months after baseline. 

ResultsResultsResultsResults Poor agreement was found between the EQ�5D and DFD (Kendall’s Tau: 0.33; 

ICC: 0.21 (95% CI:�0.07�0.45)) and moderate agreement between the EQ�5D and SF�6D 

(Kendall’s Tau: 0.60; ICC: 0.47 (95% CI: 0.36�0.57)). The incremental cost�utility ratio led 

to similar conclusions for decision makers across techniques. In conclusion, utilities 

from the disease�specific DFD method should not be compared directly with utilities 

derived from the EQ�5D. 

ConclusionConclusionConclusionConclusion Although a disease�specific method might yield similar cost�utility ratios 

as generic instruments, generic instruments remain the preferred option for prioritiz�

ing health care. If the DFD method is a way forward, further research is required to 

validate utility weights assigned to the DFDs. 
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    

Depression is a highly prevalent disorder that imposes a substantial burden on 

society.1 The disorder is disabling, especially in elderly persons with chronic somatic 

illnesses, and is associated with increased physical disability,2 reduced quality of life,3 

and increased mortality.4 Furthermore, depression results in increased health care 

utilization5 and medical costs.6 In view of the economic burden of depression, studies 

evaluating depression treatment have increasingly incorporated an economic 

evaluation.7 

Economic evaluations assess costs and benefits of a health care intervention and an 

alternative to provide a decision making framework.8 9 Cost�utility is a useful form of 

economic evaluation, as it provides a generic outcome, allowing comparisons 

between all interventions and diseases. This outcome is expressed in the cost per 

quality�adjusted life�years (QALY) gained. A QALY is calculated by adjusting the 

length of time that a patient spends in a specific health state by the quality of that 

health state, usually expressed in utilities. Health utilities are derived from people’s 

preference for health states and can be assessed by various techniques. In general, it 

is assumed that utility values range from 0 to 1, where 0 refers to death and 1 refers to 

full health. Values < 0 indicate a health state worse than death.8 9 

Generic quality of life instruments, such as the EuroQol (EQ�5D), are recommended 

by guidelines as the best method to measure utilities for cost�utility research, because 

they provide a valid and feasible estimate of the preference for a particular health 

condition.9 10 However, there is ongoing debate about the use of generic or disease�

specific instruments in health care decisions, as generic instruments might not be 

able to capture all relevant aspects of complex conditions such as depression.11 On 

the other hand, the aim of a cost�utility analysis is to help decision makers prioritize 

health care, and the use of disease�specific instruments might hamper comparisons 

across different diseases and interventions.12 One option to overcome these prob�

lems is to assign utility scores derived from generic instruments to a disease�specific 

instrument. This has been done in depression research, where utility scores are 

assigned to depression�free days (DFD), calculated with clinical instruments such as 

the Beck Depression Inventory (BDI). A recent study suggested that the disease�

specific DFD method leads to significantly higher QALYs than a generic instrument.13 

However, generic and disease�specific methods have not yet been compared in the 

context of a randomised controlled trial. In the present study we tried to answer the 

following research questions: 

What is the agreement between QALYs measured with different generic instruments 

(EQ�5D UK tariff, EQ�5D Dutch tariff and SF�6D), using the EQ�5D UK tariff as a 

reference method? 

What is the agreement between QALYs measured with a generic instrument (EQ�5D 

UK tariff) and a disease�specific instrument (DFD method), using the EQ�5D UK tariff 

as a reference method? 
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Does the use of the EQ�5D UK tariff, EQ�5D Dutch tariff, SF�6D and DFD method lead 

to differences in conclusions for decision makers regarding the cost�utility of an 

intervention? 

This paper starts with an explanation of the different utility techniques. It then 

addresses each of the research questions and their evaluation in the context a 

randomised trial on depression.  

UTILITY MEASUREUTILITY MEASUREUTILITY MEASUREUTILITY MEASUREMENT TECHNIQUES AND MENT TECHNIQUES AND MENT TECHNIQUES AND MENT TECHNIQUES AND THEIR THEORETICAL BATHEIR THEORETICAL BATHEIR THEORETICAL BATHEIR THEORETICAL BASISSISSISSIS    

Utilities can be measured with generic direct preference elicitation techniques, 

generic indirect preference�based techniques, and disease�specific non�preference�

based techniques. These techniques, their theoretical basis, their advantages and 

disadvantages, and their use in depression research are described below. 

 

Direct preference elicitation techniquesDirect preference elicitation techniquesDirect preference elicitation techniquesDirect preference elicitation techniques    

Direct preference elicitation techniques measure the direct preferences of partici�

pants for health states. The three most widely used techniques to measure partici�

pants’ preferences directly are standard gamble (SG), time trade�off (TTO) and the 

visual analogue scale (VAS). The SG method gives participants a choice between a 

certain health state and an uncertain treatment that leads to either perfect health, 

with a probability of p, or death, with a probability of 1�p. The probability p is varied 

until the participant is indifferent between the certain health state and the uncertain 

alternative. The resulting probability p is the utility for the certain health state.8 9 The 

TTO also presents a choice, but participants are asked to choose between two 

alternatives of certainty, rather than between a certain and an uncertain health state 

as is done in the SG. The first alternative involves living in a poor health state for a 

period t. The second alternative involves full health for a period x, where x<t. The 

time is varied until the participant is indifferent between the two alternatives. The 

utility score for the health state is then x/t. The VAS requires participants to rate 

health states on a scale from 0 to100.8 9 

The VAS is often regarded as inferior to the SG and TTO techniques, because the 

instrument does not provide a choice between health states and thus might not be 

able to measure actual preference. The SG technique has the most solid basis in 

theory, as it is choice�based and involves an uncertain risk, although empirical 

support for this theory is lacking. Both SG and TTO are less feasible than the VAS, as 

the techniques require development of relevant health state descriptions and are 

time consuming and difficult to administer. Furthermore, choosing between health 

states has proved to be difficult for participants and using generic health state 

descriptions could be inappropriate for some medical conditions.8 9 
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Table 1. Overview of studies measuring utility of depression with direct preference elicitation techniques 

Publication  Technique Population Description of health state 

Bennett KJ, Torrance 

GW, Boyle MH, 

Guscott R, Moran LA., 

2000 

SG and VAS 105 patients who had 

experienced at least one 

episode of major unipolar 

depression in the past two 

years, but were currently in 

remission. 

11 health states: 3 pre�treatment 

depression health states, 6 on�

treatment depression health 

states, perfect health and death. 

Two time frames: six�month 

duration of depression and 

lifetime duration. A selection of 

health states was used in the SG 

interview.  

Donald Sherbourne 

C, Unutzer J, 

Schoenbaum M, 

Duan N, Lenert LA, 

Sturm R, et al., 2001 

TTO and SG  1356 depressed primary care 

patients All patients had health 

insurance covering mental 

health. 

1 health state: 10 years in current 

health (depressed). 

Fryback DG, Dasbach 

EJ, Klein R, Klein BE, 

Dorn N, Peterson K, 

et al., 1993 

TTO  60 persons who reported being 

depressed and 1258 persons 

unaffected by depression.  

1 health state: depression for 

remainder of life, based on life 

expectancy of interviewed 

person. 

Hatziandreu EJ, 

Brown RE, Revicki 

DA, Turner R, 

Martindale J, Levine 

S, et al., 1994  

SG 5 general practitioners and 5 

psychiatrists. 

4 health states of major 

depression: varying in acute or 

remission and drug treatment.  

Revicki DA, Wood 

M.,1998 

SG and VAS 70 primary care patients with 

major depression.  

12 health states: patient’s current 

health state and 11 depression�

related health states with a 

duration of one month, varying in 

depression severity and drug 

treatment. 

Sackett DL, Torrance 

GW., 1978 

TTO 243 general population. 1 health state: depression for 

three months. 

Schaffer A, Levitt AJ, 

Hershkop SK, Oh P, 

MacDonald C, 

Lanctot K., 2002 

SG 40 outpatients with major 

depression and 35 healthy 

controls. 

13 health states: 10 symptom 

profiles reflecting individual 

symptoms of major depression 

and 3 profiles with a combination 

of symptoms to portray mild, 

moderate and severe depression.  

Torrance GW, Boyle 

MH, Horwood SP., 

1982 

TTO 148 general population. 1 health state: being anxious or 

depressed some or a good bit of 

the time and having very few 

friends and little contact with 

others.  

Wells KB, Sher�

bourne CD., 1999 

TTO and SG 750 primary care patients with 

probable depression and 2146 

primary care patients with 

probable depression and a 

medical condition. All patients 

had health insurance covering 

mental health. 

1 health state: 10 years in current 

health (probable depression). 
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Table 1 provides an overview of all studies that used direct preference elicitation 

techniques to establish utilities associated with depression. Several studies value 

depression as a single health state, without making distinctions in terms of severity, 

symptoms, or treatment. One study measured utilities per symptom of depression.14 

Direct preference elicitation techniques have, so far, only been used to estimate 

utility associated with depression, but not as part of cost�utility analysis for depres�

sion treatment, because of the burden to participants and researchers.  

Indirect preferenceIndirect preferenceIndirect preferenceIndirect preference����based techniquesbased techniquesbased techniquesbased techniques    

Indirect preference�based techniques have been developed that are easier to 

understand and administer. These preference�based techniques use the direct 

elicitation techniques as a basis. First, they define the participant’s health state based 

on a self�reported questionnaire. These questionnaires include the EuroQol (EQ�

5D),15 the Health Utilities Index (HUI),16 the Quality of Wellbeing Scale (QWB),17 and 

the Short Form 6D (SF�6D; derived from the SF�36).18 The instruments all have attrib�

utes for pain, physical function, social or role function, and anxiety/depression.19 

Second, a weight that has been previously established by direct preference elicitation 

in a general population is applied to each of these attributes, and an overall score is 

calculated.20�22 This overall score is the utility score for the participant’s current health 

state. 

Generic indirect preference�based techniques are the most widely used techniques 

in economic evaluation.23 The questionnaires can be readily incorporated in clinical 

trials and are, in contrast to the direct preference elicitation, easy to use for partici�

pants and researchers. The techniques are assumed to be relevant to all patient 

groups, because of their generic character, allowing comparisons between patient 

groups. However, generic measures of health have proved to be inappropriate or 

insensitive for some conditions.8 11 In addition, the instruments differ considerably in 

terms of attributes, the underlying valuation method (e.g. SG or TTO), and the 

consequent utility values. Brazier et al. reviewed the main generic preference�based 

techniques based on practicality, reliability, and validity.8 They argued that the QWB 

should not be used, because it uses the non�choice based VAS as a valuation method. 

Furthermore, the EQ�5D is not very well able to discriminate between utility scores of 

relatively healthy persons, and the SF�6D is not very well able to discriminate between 

utility scores of relatively unhealthy persons.24 25 Therefore, some have argued that 

the choice of technique should depend on the research population, which, however, 

reduces the comparability of utility outcomes between patient groups. 

Relatively few studies have used generic preference�based instruments to establish 

the cost�utility of depression treatments.26�29 Resistance against the use of these 

instruments might be due to the fear that they will not be able to detect changes in 

mental health. For example, one study found a smaller gain in QALY measured with a 

generic preference�based instrument than expected from depression�specific health 

outcomes.30 However, recent studies found that the EQ�5D and SF�6D are able to 
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distinguish between depression severity levels31 32 and that treatment of depression is 

associated with significant improvements in EQ�5D scores.33 

DiseaseDiseaseDiseaseDisease����specific indirect nonspecific indirect nonspecific indirect nonspecific indirect non����preferencepreferencepreferencepreference����based techniquesbased techniquesbased techniquesbased techniques    

Many studies have used a disease�specific instrument to measure changes in quality 

of life in their population. These instruments are also being used in economic 

evaluations. For this purpose, techniques have been developed to convert disease�

specific quality of life into utilities. The mapping approach translates responses to 

disease�specific quality of life instruments into the classification of one of the generic 

preference�based questionnaires by means of regression modelling. The disease�

specific instrument must include the dimensions of the preference�based technique 

(e.g. physical function).8 9 Another approach is to revalue the disease�specific instru�

ment with a direct preference�based technique, which has been applied by Bennett et 

al. for a depression�specific instrument.34 

Instead of disease�specific quality of life measures, depression severity measures are 

increasingly used to establish cost�utility. In this approach, the reduction of depres�

sion severity resulting from the treatment of depression is translated into a gain in 

QALY. First, the depression severity is established with instruments such as the 

Hopkins Symptom Checklist 20 Depression Scale (HSCL�20),35 the Hamilton Depres�

sion Rating Scale (HDRS),36 or the Beck Depression Inventory (BDI)37 at various 

measuring times. Second, depression�free days (DFD) are calculated by assigning 

participants who score above the cut�off score of the severity instrument for being 

fully symptomatic a value of 0, and assigning participant who score below the cut�off 

score for being free of depressive symptoms a value of 1. Scores between the two cut�

off points receive a value that is weighted proportionally.38 DFDs over the course of 

one year are calculated by multiplying the average value of a given interval by the 

number of days in that interval, and summing the resulting DFDs for each interval. 

Last, QALYs are calculated by assigning a utility weight, based on the literature, to the 

DFDs. Participants with a full depression�free day are assumed to have a utility score 

of 1, while severely depressed persons receive a utility score of 0.6. Thus, participants 

are assumed to gain 0.4 if they shift from fully depressed to depression�free. The 

QALY score over one year is estimated by dividing the utility gain of 0.4 by 365 days 

and multiplying it by the number of DFDs over the year. The result is added to 0.6.38 

The appeal of depression�specific instruments is that they are already being used in 

clinical practice and in effectiveness studies, and do not require additional data 

gathering. Another advantage is the possibility to estimate the cost�utility from old 

studies, which did not use a direct preference or preference�based measure. Fur�

thermore, DFDs are appealing because the concept of a day free of depression is easy 

to understand for clinicians, researchers and policy makers. However, the use of 

disease�specific instruments in cost�utility analysis might hamper comparisons with 

other studies and across diseases. Additional concerns have been raised about the 

use of DFDs. First, the technique assumes a linear relation between depression 

severity and time, which is often not the case, since depression is known to have a 
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fluctuating course.39 Therefore, DFDs measured with this technique will probably not 

reflect actual days free of depression as experienced by the participants. Second, the 

validity of the utility weight of 0.6 that is used for severe depression is questionable. 

This utility weight is based on studies using direct preference elicitation techniques 

and indirect preference based techniques.40�42 However, these studies differed 

considerably in terms of methods and health state descriptions of depression. The 

third concern about using DFDs is that the technique does not take into account 

participants’ co�morbidities or the side�effects of treatment. The change in QALY is 

only based on depression severity, while depression might have an influence on 

other attributes of generic quality of life as well. 

Regardless of these concerns, several prominent depression studies have used the 

DFD method. Some studies reported results in cost per DFD to avoid problems with 

assigning utility weights to the DFDs.43�46 Other studies assigned utility values and 

reported the cost per QALY.43 47 48 A recent study assessed the validity of the DFD 

utility weight but also reported several limitations to this approach.13 However, the 

question arises whether the DFD cost per QALY can be compared with the cost per 

QALY of generic methods in the context of a randomised controlled trial. 

METHODSMETHODSMETHODSMETHODS    

Using data from the Depression in Elderly with Long�Term Afflictions (DELTA) study, 

we examined the agreement between utility outcomes measured with different 

techniques, and compared the incremental cost�utility outcomes for each technique. 

Although direct preference elicitation techniques would provide the most valid utility 

estimates, we have not been able to incorporate a direct preference�based technique. 

Since guidelines for cost�effectiveness research recommend the use of generic 

indirect preference�based instruments,9 10 we included two generic indirect prefer�

ence�based techniques, the EQ�5D and the SF�6D, and the disease�specific DFD 

method. We used the generic EQ�5D UK tariff as a reference method because this 

instrument is most generally accepted and feasible in cost�utility analyses.9 10 

The DELTA studyThe DELTA studyThe DELTA studyThe DELTA study    

The DELTA study, a randomised controlled trial, was designed to evaluate the effec�

tiveness and cost�effectiveness of a minimal psychological intervention (MPI) aimed 

at reducing depression and improving quality of life. Participants (n=361), recruited in 

primary care, were 60 years or older, with type II diabetes mellitus (DM) or chronic 

obstructive pulmonary disease (COPD), and with co�occurring minor depression or 

mild to moderate major depression. A detailed description of the study design, 

effectiveness and cost�effectiveness has been published elsewhere.28 49�51 Participants 

completed a self�administered baseline questionnaire and three self�administered 

follow�up questionnaires at three (on average one week after intervention period), 

six, and twelve months after baseline, to measure utilities. Costs were collected using 
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cost diaries at baseline and at three, six, nine, and twelve months after baseline. 

Detailed information about the collection of cost data has been published else�

where.28 Patients were included in the current analysis if cost and utility data were 

available at baseline and at all follow�up measurements (n=210). 

InstrumentsInstrumentsInstrumentsInstruments    

The EQ�5D is a widely used quality of life instrument and includes five dimensions of 

health�related quality of life, namely mobility, self�care, daily activities, 

pain/discomfort, and depression/anxiety.15 Each dimension is rated at three levels: no 

problems, some problems, and major problems. The five dimensions are summed to 

obtain a health state, and preference�based weights are applied to calculate the 

health utility. In our study, we used preferences elicited from a general UK popula�

tion, resulting in a theoretical utility range of �0.59 to 1.00 (EQ�5D UK tariff).21 In 

addition, we used preferences from a smaller Dutch sample, resulting in a theoretical 

utility range of �0.33 to 1.00 (EQ�5D Dutch tariff).52 The Dutch tariff assigns less weight 

to all dimensions of the EQ�5D than the UK tariff, except for the anxiety and depres�

sion dimension.52 

The SF�6D was derived from the Short Form 36, which is a well established question�

naire measuring health status.53 The SF�6D measures six domains, namely physical 

functioning, role limitations, social functioning, pain, mental health, and vitality. The 

SF�6D utility was calculated by applying preference�based weights from a representa�

tive sample of the general UK population. The theoretical range of the utility scores 

was from 0.30 to 1.00.20 

The DFDs were derived from the Beck Depression Inventory (BDI). The BDI is a 21�

item questionnaire, which measures depressive symptoms with scores ranging from 0 

to 63. Higher scores represent more severe symptoms.54 The BDI is a reliable and valid 

measure and is widely used in clinical populations and research settings.37 Patients 

were considered to be depression�free if they had BDI scores of 8 or less and severely 

depressed if they had BDI scores of 22 or more. Scores between 8 and 22 were 

weighted proportionally. A utility weight of 0.6 was used for days with severe depres�

sion, and each depression�free day had a utility weight of 1. This resulted in a theo�

retical range of utility scores from 0.6 to 1.00.13 38 

AnalysisAnalysisAnalysisAnalysis    

Characteristics of patients at baseline were examined with descriptive statistics. To 

asses the agreement in terms of QALY, we first graphically compared utility scores 

over time for the EQ�5D UK tariff, EQ�5D Dutch tariff, SF�6D and the DFD method, and 

computed descriptive statistics (mean, median). Differences in utility scores between 

measures were tested per measuring time by Wilcoxon signed�rank test. Then, QALYs 

were calculated using the area under the curve method55 and correlations between 

the QALY scores were calculated by Kendall’s Tau. Further agreement was assessed 

using the intraclass correlation coefficient (ICC) with a 2�way mixed effect model, 
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such that the subject effect was random and the instrument effect was fixed.56 An ICC 

below 0.4 implies poor agreement, while an ICC between 0.4 and 0.75 implies fair 

agreement, and an ICC above 0.75 implies good agreement.57 For our purpose, the 

ICC between the EQ�5D UK tariff and the other techniques had to be at least fair to 

justify a claim that similar QALYs are measured. Based on differences in theoretical 

ranges and measurement methods, we expect the highest correlation and ICC 

between QALYs measured with the EQ�5D UK tariff and the EQ�5D Dutch tariff, and 

the lowest correlation and ICC between QALYs measured with the EQ�5D UK tariff 

and the DFD method. 

In addition, Bland�Altman plots were used, in which the difference between two 

instruments is plotted against the average of the two instruments and limits of 

agreement are calculated.58 This allows examination of the extent to which agreement 

between the QALY scores of two measures is equally common for low and high QALY 

scores. Since the utility measurement techniques mainly differed in terms of the value 

of the lower bound of the theoretical utility range, less agreement between instru�

ments was expected for lower QALY scores. 

For our third research question, we examined whether the use of the various meth�

ods led to similar conclusions for decision makers. The cost per QALY was calculated, 

yielding a ratio reflecting the difference in cost between the treatment and control 

groups, divided by the difference in QALY between the treatment and control groups. 

Differences in cost�utility were attributable to differences in the estimation of the 

QALY, since the incremental cost remains similar across utility measurement tech�

niques. In Dutch health care, interventions are considered acceptable if the costs per 

QALY gained are less than € 20,000.59 We hypothesized that the use of the DFD 

method would lead to a lower cost per QALY than that of the EQ�5D and the SF�6D. 

This was based on the proven effectiveness of our intervention49 and the assumption 

that a disease�specific measure is better able to capture specific health improvements 

than a generic instrument.12 60 

RESULTSRESULTSRESULTSRESULTS    

Table 2 shows the baseline characteristics of patients included in this study (n=210). 

The average age was 69 years and the average BDI score was 17. We had slightly more 

male patients in our study and slightly more DM than COPD patients. Differences 

between the MPI and control groups were not significant. 
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Table 2. Comparability of MPI and Usual Care groups at baseline  

 MPI 

(n=103) 

Usual Care 

(n=107) 

Age, year (SD) 69.2 (5.9) 69.5 (6.2) 

Sex   

 Male, No (%) 58 (56%) 59 (55%) 

 Female, No (%) 45 (44%) 48 (45%) 

Chronic somatic illness   

 DM, No (%) 52 (51%) 58 (54%) 

 COPD, No (%) 51 (49%) 49 (46%) 

Utility EQ�5D UK tariff, mean (SD)  0.56 (0.24) 0.58 (0.23) 

Utility EQ�5D Dutch tariff, mean (SD) 0.61 (0.21) 0.63 (0.20) 

Utility SF�6D, mean (SD) 0.59 (0.08) 0.59 (0.09) 

BDI score, mean (SD) * 16.6 (7.1) 17.1 (7.3) 

* Beck Depression Inventory (BDI) ranges from 0�63 with 0 as the most favourable outcome 

 

 

The utility scores over time for the various measures are presented in Figure 1. The 

mean utilities were lowest for the EQ�5D UK tariff and highest for the DFDs. In 

addition, median utility scores were compared (data not shown) and also revealed 

consistently higher scores for the DFD method at all measuring times. Pairwise 

comparison with the Wilcoxon Signed�Rank test showed significant differences for all 

pairs at all measuring times, except for the EQ�5D UK tariff with the SF�6D. The lowest 

empirical utility value of the EQ�5D UK tariff was –0.32, while that of the EQ�5D Dutch 

tariff was –0.13, that of the SF�6D 0.30, and that of the DFD 0.6. 
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Figure 1. Mean utility scores over time in a population of chronically ill elderly people (n=210) 

 

 



    CHAPTERCHAPTERCHAPTERCHAPTER    8888        

    

114114114114    

The QALY scores obtained with the UK tariff and Dutch tariff of the EQ�5D were 

found to be in good agreement, with a Kendall’s Tau of 0.89 and an ICC of 0.95 (Table 

3). Agreement between the EQ�5D UK tariff and the SF�6D was fair, with an ICC of 

0.47. However, comparison of the EQ�5D UK tariff with QALY�DFD showed poor levels 

of agreement, with an ICC of 0.21 and a Kendall’s Tau of 0.33. Changing the cut�off 

score for severe depression from 22 to 30, as has been suggested by other research�

ers,13 led to less agreement between the QALY�DFD and the EQ�5D (data not shown). 

The Bland�Altman plots illustrate differences between QALYs using the EQ�5D UK 

tariff and the EQ�5D Dutch tariff (Figure 2a), the EQ�5D UK tariff and the SF�6D (Figure 

2b), and the EQ�5D UK tariff and DFD (Figure 2c). The plot of the EQ�5D UK tariff and 

EQ�5D Dutch tariff confirms the close agreement between these valuation methods 

(Figure 2a). The plot of the EQ�5D UK tariff and SF�6D shows that there was more 

agreement for the higher than the lower QALY values (Figure 2b). For better health 

states (= higher means), the EQ�5D appears to yield higher scores than the SF�6D, 

whereas for lower health states (= lower means) the SF�6D tends to yield higher 

scores. Figure 2c shows that the DFD systematically yielded higher scores than the 

EQ5D UK tariff, since the mean difference is �0.24 (solid line). Furthermore, the width 

of the limits of agreement (i.e. mean difference +/� 1.96 SD) suggests a considerable 

difference between instruments in measuring the QALY. 

 

 
Table 3. Agreement in QALY in a population of chronically ill elderly people (n=210) 

 EQ�5D UK tariff EQ�5D Dutch tariff SF�6D DFD 

EQ�5D UK tariff � 

Kendall’s Tau: 0.89 

ICC (95% CI): 

0.95 (0.45�0.98) 

Kendall’s Tau: 0.60 

ICC (95% CI): 

0.47 (0.36�0.57) 

Kendall’s Tau: 0.33 

ICC (95% CI): 

0.21 (�0.07�0.45) 

EQ�5D Dutch tariff  � 

 

Kendall’s Tau: 0.61 

ICC (95% CI): 

0.53 (0.43�0.62) 

 

Kendall’s Tau: 0.38 

ICC (95% CI): 

0.29 (�0.04�0.53) 

SF�6D   � 

 

Kendall’s Tau: 0.42 

ICC (95% CI): 

0.19 (�0.08�0.48) 

DFD    

 

� 
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c. EQ�5D UK tariff and DFD 

Figure 2. Bland�Altman plots illustrating differences between QALY scores and mean QALY scores 
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Table 4 shows the incremental QALY difference, the incremental cost difference, and 

the cost per QALY for treatment and usual care obtained with the different measure�

ment techniques. The cost per QALY ranged from € 3031 to € 6185. Although the DFD 

method showed systematically higher utility values over time (see Figure 1), all cost�

utility ratios were below €20,000 per QALY gained and would lead to similar conclu�

sions for decision makers. The incremental effect using the DFD method was smaller 

than that measured with the EQ�5D, but larger than the incremental effect found by 

the SF�6D. 

 
Table 4. Mean incremental QALY, mean incremental cost, and cost per QALY  

 Mean incremental QALY Mean incremental cost Cost (in €) / QALY 

 MPI – Usual care MPI – Usual care  

EQ�5D UK tariff 0.0353 € 107 € 3031 

EQ�5D Dutch tariff 0.0314 € 107 € 3408 

SF�6D 0.0173 € 107 € 6185 

DFD 0.0214 € 107 € 5000 

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION    

Depression severity instruments are increasingly being used to value utilities in cost�

utility analysis, although several methodological considerations have been reported. 

Guidelines recommend generic preference�based techniques, because this allows 

comparison across interventions and diseases, and enables policy makers to prioritize 

health care. However, generic techniques and the disease�specific DFD technique 

have never been compared in the context of a randomised controlled trial. In our 

study, a trial on depression in chronically ill elderly persons, we found poor agree�

ment between the EQ�5D UK tariff and DFD. Hence, using the EQ�5D UK tariff as a 

reference method, the DFD would be the worst alternative to value utility. The 

incremental cost�utility, however, was similar across techniques, indicating that the 

use of the disease�specific DFD method did not lead to different conclusions for 

decision makers than generic techniques. 

The lack of agreement between the EQ�5D UK tariff and the DFD method might be 

due to differences in theoretical range between the two methods. The EQ�5D UK 

tariff results in utility scores ranging from �0.59 to 1.00, while the DFD method leads to 

a theoretical range from 0.6 to1.00. These differences in range thus mainly relate to 

values of the lower bound. This is also reflected in the Bland�Altman plots, which 

showed greater differences for the lower mean utilities. The lack of agreement might 

also be caused by the composition of our study population, which consisted of 

patients with a chronic somatic illness and co�morbid depression. The DFD method 

only measures utility associated with the depression, while the utilities derived from 

the EQ�5D also incorporate other illnesses, potentially leading to a lower quality of 

life and, thus, lower utility. Higher utilities resulting from the DFD method than from 

another generic method were also found by an earlier study, which included patients 

with and without comorbid somatic illnesses.13 If the DFD method continues to be 

used as a measure of cost�utility, there seems to be a need for more valid utility 
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weights. It would be preferable to use direct preference elicitations, such as SG and 

TTO, to gain better estimates of the actual utility values associated with different 

states of depression. These states should incorporate different severity levels of 

depression, differences in the duration of symptoms, and different levels of comor�

bidity. 

More agreement, although only moderate, was found between the utility scores 

produced by the generic preference�based techniques EQ�5D and SF�6D. Again, the 

lack of strong agreement between the EQ�5D and SF�6D seems to be caused by 

differences in the theoretical range of utility values. Studies assessing the agreement 

between different generic preference�based techniques found evidence that the EQ�

5D is not very well able to discriminate between relatively healthy persons, while the 

SF�6D is not very well able to discriminate between relatively unhealthy persons.24 25 

In an unhealthy population like our study population, the EQ�5D should therefore be 

better able to detect changes in utility than the SF�6D. This is indeed reflected in our 

own results, since larger incremental effects were found with the EQ�5D than with the 

SF�6D. 

Initially, we expected to measure greater health gains with the disease�specific DFD 

method than with the generic instruments.12 60 However, the DFD technique did not 

lead to larger incremental effects in our study than the generic EQ�5D. Our findings 

could be explained by the fact that depression is related to physical disability2 and 

quality of life.3 Treatment of depression is thus likely to have an effect on other 

health�related domains besides depression. This would imply that generic instru�

ments, which encompass more health�related domains, might even detect larger 

effects in terms of QALY. In addition, a study in a population of mental health 

patients, including those with depression, showed that both the EQ�5D and SF�6D 

were able to discriminate between severity subgroups of mental health patients, and 

captured improvements in health over time.31 Our study was not conclusive in this 

respect, because the health gains measured with the DFD method were smaller than 

those found with the generic EQ�5D, but larger than those found with the generic SF�

6D. However, this is in line with other findings, suggesting more favorable cost�utility 

outcomes for the EQ�5D than the SF�6D across different populations.19 

Limitations of our study include the choice of the reference method. Direct prefer�

ence elicitation techniques might have provided a more precise estimation of the 

utility value, but the EQ�5D is most feasible, is widely used, and has been validated in 

economic evaluations, which is why we chose it as the reference method. A second 

limitation concerns the non�normality of the EQ�5D and DFD data. Although correla�

tions and differences between instruments were tested with non�parametric testing, 

Bland�Altman plots and ICC assume normality, which may have influenced our 

findings. Another limitation is that our study population included patients with minor 

depression. Although minor depression is known to have an impact on quality of life, 

the DFD method does not incorporate a cut�off score for minor depression, and 

patients with minor depression are considered to be depression�free. Therefore, the 

DFD method does not incorporate improvement in health in this population, while a 

generic quality of life instrument might show improvement, leading to larger incre�
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mental effects. Finally, the presence of chronic somatic illnesses in our research 

population may have led to smaller incremental effects with the DFD method than 

with the generic measures. 

In conclusion, utilities derived from a disease�specific symptom severity measure, the 

DFD method, should not be compared directly with those derived from generic 

instruments such as the EQ�5D. Generic instruments are preferred for cost�utility 

analyses, especially when results are used to prioritize health care. If the DFD method 

is a way forward, further research is required to validate utility weights assigned to the 

DFDs.  
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In recent years, the personal and societal burden of depression and related emotional 

problems is increasingly being recognized. For example, the World Health Organiza�

tion has projected the disease to rank as the second most disabling disorder in 2020.1 

Likewise, the Netherlands Organization for Health Research and Development 

(ZonMw) has increased their efforts to address the burden of depression. Recently, 

they signed an agreement with researchers and health care providers to harmonize 

research and practice in the field of psychological health, including anxiety and 

depression.2 The attention for psychological wellbeing and the harmony between 

research and practice were also a focal point of the DELTA study. The study was aimed 

at the integration of support for emotional problems in the existing general practice 

care. The feasibility, effectiveness, and cost�effectiveness were subject of this study, 

providing a broad view and a solid basis for decisions on further implementation of 

such care. The aim of the research described in this thesis was to evaluate the impact 

of a nurse�led Minimal Psychological Intervention (MPI) on the emotional wellbeing 

of chronically ill elderly patients with co�occurring depression. To study this impact, 

the following research questions were addressed: 

• What is the feasibility of the MPI for patients and nurses? 

• What is the effectiveness of the MPI compared to usual care in reducing depres�

sion, increasing quality of life, and improving self�management beliefs and behav�

iors? 

• Which patients benefit most from treatment with the MPI? 

• What is the cost�effectiveness of the MPI compared to usual care from a societal 

perspective? 

• What is the best valuation method to estimate cost�utility in depression research? 

This chapter starts with an overview of the main findings of the study. Then, the 

results are discussed in light of previous findings, followed by some considerations 

regarding our study. Finally, implications for practice and future research are pro�

vided, as well as a general conclusion. 

MAIN FINDINGSMAIN FINDINGSMAIN FINDINGSMAIN FINDINGS    

The process evaluation (chapter 3) revealed that the MPI appeared to be feasible. The 

nurses delivered a complete intervention to two�third of the patients who started the 

intervention. Deviations from the protocol were mainly due to problems with the 

diary in which patients reported their feelings and behaviors. In general, patients 

adhered well to the commitments stemming from the action plans: 84% of the 

commitments were followed. Most patients were satisfied with the intervention and 

they would recommend the intervention to other chronically ill patients. However, 

not all patients found the intervention useful, which is also reflected in the number of 

dropouts during the intervention. 

Results from the effect evaluation showed that patients receiving the MPI had fewer 

depressive symptoms than patients receiving care as usual (chapter 4). Furthermore, 

the improvement rate of depressive symptoms, indicated by a reduction of depres�
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sive symptoms of 50% or more, was significantly higher in intervention patients at the 

last follow�up. Also, a positive effect on generic quality of life was found at the last 

follow�up in diabetic patients. In addition to effectiveness regarding depression and 

quality of life, the MPI also showed effectiveness regarding anxiety, self�efficacy, daily 

functioning, and social participation (chapter 5). These factors reflect an improvement 

in self�management beliefs and behaviors. Significant differences between interven�

tion and control group were mainly observed at three and nine months after the 

intervention period. No significant effects were observed directly after the interven�

tion period. 

An additional study was performed to gain insight into whether patients who differ in 

personality characteristics also benefit differently from treatment with the MPI 

(chapter 6). Neuroticism, extraversion, mastery, active coping style, passive coping 

style, and avoidant coping style were included as characteristics. The outcomes 

showed that patients with low mastery skills at the onset of the study benefitted more 

from treatment with the MPI than patients with high mastery skills. This finding was in 

contrast with our expectation that patients with adverse personality characteristics 

would benefit more from treatment. 

The cost�effectiveness study revealed that the MPI, compared to usual care, probably 

leads to improvements in quality of life and depression�free days and a decrease in 

annual costs (chapter 7). This indicates that the MPI was dominant over care as usual 

in our study. However, over the whole year, differences in effects and differences in 

costs were not significant in statistical terms. The cost�effectiveness acceptability 

curve showed that the probability of a cost�effective treatment is 67%. If decision�

makers are willing to invest € 80000 euro per QALY gained, which is considered a 

reasonable investment in Dutch health care,3 the probability of a cost�effective 

intervention will increase to 89%. Furthermore, sensitivity analyses showed that the 

findings were robust; the probability of a cost�effective intervention remained largely 

the same across analyses. 

In our cost�effectiveness study, we estimated the effects in terms of QALYs, which is a 

generic outcome measure, and in terms of depression�free days (DFD), which is a 

disease�specific outcome measure. Guidelines for cost�effectiveness analyses usually 

recommend generic instruments, because the generic outcome measure enables 

decision makers to prioritize health care, regardless the underlying disease. However, 

in depression research, the disease�specific DFDs are often used and transformed 

into generic QALYs. We reviewed whether findings from these two different tech�

niques can be compared, using data from the DELTA study (chapter 8). The analysis 

showed that the agreement between outcomes was poor at each separate measure�

ment time. However, the incremental difference over the year was similar, which 

leads to similar conclusions for decision makers across techniques. In any case, 

transformation of DFDs into generic QALYs lacks validity and further research is 

needed prior to its continued use. 
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COMPARISON WITH PREVCOMPARISON WITH PREVCOMPARISON WITH PREVCOMPARISON WITH PREVIOUS STUDIESIOUS STUDIESIOUS STUDIESIOUS STUDIES    

Not many treatments are exclusively aimed at chronically ill persons with co�

occurring depression. Since the co morbidity of chronic disease and emotional 

problems is a crucial factor in our study, it is difficult to compare the DELTA study 

with other findings. Furthermore, the DELTA study is specifically aimed at elderly 

patients and most other psychological interventions include younger persons as well. 

However, keeping these differences in mind, we would like to discuss some of our 

findings in light of other studies aimed at depressive patients in primary care. 

In Dutch primary care settings, mixed results have been found for treatment with a 

psychological intervention. Interpersonal psychotherapy and nurse�led problem 

solving therapy appeared to be more effective than care as usual, however only in 

more severe cases of major depression.4 5 Even less favourable results have been 

found for a psycho�educational prevention program and a training of GPs to improve 

recognition, diagnosis and treatment of depression.6 7 Three of these trials included 

cost�effectiveness analysis, but the lack of effectiveness caused unfavourable cost�

effectiveness outcomes.8�10 A study reviewing the effects of minimal contact psycho�

therapy in patients with sub�threshold depression, found the intervention to be both 

effective and cost�effective in primary care.11 12 This study is in line with our own 

study, suggesting that a short intervention can be effective and cost�effective for 

treatment of depression in primary care patients. 

In the United States, collaborative care has gained attention in the past few years as a 

way to improve depression treatment of primary care patients. Collaborative care 

uses several treatments to improve depression outcomes by making use of a stepped 

care approach. The overall treatment of a patient might extent up to twelve months. 

Treatments that are used include pharmacological as well as psychological treatment. 

Some of the treatments are similar to the elements used in the DELTA study, such as 

CBT and self�management. The collaborative care approach focuses on a collabora�

tion between primary care and mental health care providers and is facilitated by care 

managers.13 It requires a systematic organizational change of primary care and mental 

health care. This is in contrast with the DELTA study that aims at an integration of 

attention for emotional problems within existing care. Furthermore, collaborative 

care is only aimed at major depression, while the DELTA study also includes minor 

depression. In general, collaborative care improves depression severity, quality of 

care for depression, patient satisfaction, and adherence.13�15 The effect sizes of 

collaborative care and the DELTA study are rather similar (0.31 and 0.29, respectively at 

twelve months).15 In terms of cost�effectiveness, collaborative care proved to be cost�

effective with a cost per depression�free day ranging from €7 to € 26.16 In subgroups 

with co�morbid diabetes, somewhat more positive results were found.17 18 One of 

these studies18 reported a cost�saving, as was the case in our study in which we found 

a cost�saving of € 14 per depression�free day. While comparing our results with 

collaborative care, we should keep into mind that this approach originated in the 

United States and was nested within large private health care enterprises with a 

decentralized payment system. In the Netherlands, primary care is organized in small 
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practices with a centralized payment system (i.e. public insurance). This has an 

influence on the comparability of both studies, for example because of differences in 

usual care. Furthermore, cost�effectiveness in collaborative care studies is reviewed 

from the perspective of these large health care enterprises, whereas the cost�

effectiveness of the DELTA study is viewed from a societal perspective. Currently, a 

Dutch cost�effectiveness study takes place in which the collaborative care approach is 

adapted to the Dutch primary care setting.19 

CONSIDERATIONSCONSIDERATIONSCONSIDERATIONSCONSIDERATIONS    

The DELTA study was designed as a pragmatic trial. Pragmatic trials measure the 

beneficial effect of an intervention in real practice as opposed to an ideal research 

situation.20 These trials provide evidence for health care providers and policy makers 

for policy decisions. In these trials the intervention is compared to usual care and 

selection criteria of patients are kept to a minimum to reflect variations between 

patients that occur in real practice. This was also the case in the DELTA trial where 

patients could have several co�morbidities, receive other treatments, and vary in their 

level of compliance. Presence of these external factors could hamper the internal 

validity of the trial and might have influenced findings.21 We tried to address this issue 

by random allocation of patients to control and intervention group. In that way, the 

interfering external factors are assumed to be equally distributed between the two 

groups. Analyses of baseline data, collected before randomisation, showed that 

characteristics of patients were indeed comparable between intervention group and 

control group. 

In a group of chronically ill elderly, high attrition rates were to be expected as 

attrition has found to be associated with age and poorer health.22 23 In fact, attrition 

rates of 30% are not uncommon in research in an elderly population.22 In our study, 

we attempted to minimize data loss by telephonic reminders and encouraging 

patients to fill in questionnaires after dropping out of the intervention. Nevertheless, 

the dropout rate in the DELTA study amounted to 33%. Dropouts were older than 

their participating counterparts but no other differences were found. In our analyses, 

we used models in which we corrected for baseline characteristics to reduce the 

chance of biases due to selective dropout. The mixed�effect approach, which was 

used in our effectiveness paper, further reduces the chance of selection bias due to 

dropout, since this method uses the observations of each patient, despite one or 

more observations being missing. Nevertheless, it is still possible that the attrition in 

our study may have hampered effectiveness results. In the cost�effectiveness analy�

ses, the multilevel approach is not yet applicable. Instead we used linear regression 

techniques and used mean imputation of missing data. However, attrition is likely to 

have influenced our cost�effectiveness analyses more profoundly than our effective�

ness analyses. A complete case analysis showed that both costs and effects might be 

somewhat overestimated due to the imputation of missing data. A further downside 

of linear regression analyses is that it assumes a normal distribution of data. Our cost 
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data were highly skewed, as is often the case with this type of data. However, regres�

sion analysis proves fairly robust against violation of normality 24 and it provides us 

with possibilities to correct for baseline values, whereas t�tests or Mann�Whitney U 

test do not provide these possibilities. Therefore, regression analyses seemed to be 

the most appropriate technique to analyse the cost data. 

Another consideration regarding the cost�effectiveness analyses is the manner of 

calculating QALYs. We used the area�under�the�curve methodology, which is consid�

ered the most appropriate method, meaning that the incremental difference in effect 

between intervention and control group over the year is calculated. In the DELTA 

study, the incremental effect became larger over time, leading to a significant differ�

ence in utility at the last follow�up. However, this trend is disregarded in the QALY 

calculation, because it looks at the difference over the year instead of the difference 

at one point in time. Given the increase in effect, a longer follow�up is likely to lead to 

a significant QALY difference. Modelling techniques could be used to estimate the 

cost�utility of our intervention using an extended follow�up period. 

The generalizability of findings is generally good in pragmatic trials, since inclusion 

criteria are kept to a minimum. However, some limitations to the generalizability of 

findings in the DELTA trial should be noted. First, the persons who decided to 

participate in the DELTA study were higher educated and younger than the total 

sample of patients who were �based on the MINI interview� eligible for the DELTA 

study. Additional analyses showed that the effects of our intervention were lower in 

less educated participants.25 Therefore, in daily practice, where the population on 

average is lower educated than the population in the trial, the effectiveness of the 

MPI might be lower than the effectiveness in the DELTA trial. Second, for research 

purposes, the population was restricted to patients with DM and COPD. However, 

this might be too restrictive. Problems with coping with a chronic disease or its 

consequences are similar across patients with different chronic diseases, as they are 

faced with similar changes in life, such as reduced mobility and functionality.26 27 

Furthermore, the intervention could be extended to other emotional problems, such 

as anxiety and frustration. In fact, the MPI provides tools to deal with all emotional 

problems related to the chronic disease that have an impact on daily functioning. 

Therefore, the intervention is likely to be effective in patients with other emotional 

problems as well as other chronic conditions. 

Some additional issues regarding the participant selection should be considered. 

Previous to the study, we anticipated that 3600 chronically ill elderly should receive a 

screening questionnaire in order to include 360 patients in our trial. These numbers 

were based on results from a pilot study28 and concur with prevalence rates of 

depression in elderly persons in the Netherlands.29 However, in the DELTA study we 

needed to screen 8326 patients in order to include 361 patients. This could imply that 

we did not reach all persons of the target population, as depressed persons might 

have been less likely to return the screening questionnaire. Stigmatization could have 

played a role, especially since elderly tend to see depression as a personal weakness 

instead of a disease that can be treated. Furthermore, a lack of motivation is com�

monly reported in patients with depression and may have caused them not to return 
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the screening questionnaire. To address issues regarding the usefulness and rele�

vance of treating emotional problems, information for patients should be improved. 

In the DELTA study, concessions had to be made in the pragmatic design of the trial, 

making it less integrated in regular care than previously intended. The most important 

concession was that separate nurses were appointed to administer the intervention 

instead of nurses regularly working in general practice. The main reason was that 

nurses trained in our intervention only provided care to patients in the intervention 

group and not to those in the control group, reducing the chance of contamination. 

Randomisation per practice was not possible because nurses that regularly care for 

chronically ill patients in South Limburg provide that care in multiple practices. 

However, by using research nurses instead of regular nurses, we could not com�

pletely review whether an integration of our MPI with regular support for chronically 

ill patients is feasible. Although the intervention is a minimal intervention, requiring 

an average of 5 hours of support from a nurse, these additional tasks for practice 

nurses could strain their workload. Furthermore, the nurses visited the patient at 

home. An additional cost�effectiveness analysis showed that a change of location to 

the GP’s office would be cost�effective. The target population of chronically ill 

community dwelling patients already visits the GP’s practice during their regular visit 

to the practice nurse. Therefore, this change from home visits to the GP’s office is not 

expected to negatively affect the effectiveness of the MPI.  

IMPLICATIONS FOR PRAIMPLICATIONS FOR PRAIMPLICATIONS FOR PRAIMPLICATIONS FOR PRACTICECTICECTICECTICE    

Findings from the DELTA study support implementation of the MPI in regular care. 

However, several issues should be considered before the actual implementation 

takes place. These implications are partly based on the afore mentioned considera�

tions and experiences in the DELTA study, but also on recent developments in the 

organization of care.  

Integrated care for chronically ill personsIntegrated care for chronically ill personsIntegrated care for chronically ill personsIntegrated care for chronically ill persons    

The Dutch primary care setting seems most suitable for the implementation of 

support for emotional problems, because most chronically ill patients and patients 

with depression are treated in primary care in the Netherlands. As stated before, 

other treatments are available in primary care for patients suffering from depression. 

Specialised mental health care nurses are also increasingly employed in this setting. 

However, the suggested approach in this study integrates the attention for emotional 

problems as part of the regular care for chronically ill patients. In that way, further 

fragmentation of care is prevented. So far, existing protocols and guidelines for 

chronically ill patients in primary care do not incorporate handling emotional prob�

lems, although the existence of emotional problems within these patients is widely 

recognized. Furthermore, attention for emotional problems could improve the 

chronic illness as well.30 
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The current developments in health care also support implementation in primary 

care. Nowadays, practice nurses play an important role in the routine management of 

chronic diseases in the Netherlands and in other countries with comparable health 

care systems. Evidence from our study warrant the provision of support for emotional 

self�management through nurses. Practice nurses are increasingly employed in and 

educated through so�called “care groups”. In these care groups several primary care 

practices are organized. A care group negotiates with health insurers about the 

provision and quality of care for chronically ill patients. In addition, a care group 

enters into agreements with other health care providers, such as providers of home 

care and hospitals, making these care groups strong partners for further implementa�

tion of the MPI in regular care. When implementation in this setting proves feasible, 

expansion to other settings (e.g. nursing homes, home care and revalidation centers) 

could be considered. 

An advantage of integrating the MPI in regular care is that patients can be monitored 

during their regular visits to the practice nurse. A monitoring system should be in 

place allowing the nurse to screen the emotional status of a patient. In the DELTA 

study, the PHQ�9 proved to be a reliable and valid tool for screening patients for 

depression.31 The screening of other emotional problems requires further identifica�

tion of appropriate screening tools. A monitoring system also provides possibilities 

for watchful waiting. Watchful waiting has been recommended for patients with mild 

depression who do not feel they need emotional support or who, in the opinion of 

the practice nurse, may recover without support.32 Furthermore, the nurses can 

detect deterioration of emotional problems of patients who previously received 

support and, if necessary, provide booster sessions. A protocol is needed that 

includes rules for referral to specialized care, when severe mental disorders, such as 

alcohol abuse and suicidal ideation, are detected. In addition, adverse medication use 

could be monitored. For example, benzodiazepines are often prescribed in patients 

with emotional problems. However, these medications have a sedative function, 

undermining the need of these patients for pro�active and autonomous social 

participation in society. Therefore, registration of medication and, if necessary, 

consultation about medication use with the GP is considered a valuable addition to 

the MPI.  

ChanChanChanChanging the patient versus changing the systemging the patient versus changing the systemging the patient versus changing the systemging the patient versus changing the system    

In the DELTA study the MPI proved to be effective in improving self�management 

beliefs and behaviors in patients. Improvement of self�management skills, such as 

self�efficacy, has found to be beneficial for emotional wellbeing and has a positive 

effect on other aspects of quality of life as well. Self�efficacy works as a buffer to life 

stress and helps people to participate in healthy behaviors. It could be argued that 

self�management skills are an essential element of life and should be taught to 

everyone, regardless illness or age. However, self�management skills are not a magic 

pill and might not be suitable for everyone. Especially persons who need it most, such 

as persons with poor health and the lower educated, have difficulties requiring these 
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self�management skills and benefit less from self�management interventions.25 33 

Furthermore, it might not be the individual that needs to change to cope with the 

struggles of daily life more effectively. Instead, a change in the environment of a 

patient is important as well. For example, an adequate social support system is known 

to be of influence on health and emotional wellbeing.34 In lower educated patients, 

these social support networks are generally less well established. Additionally, the 

way a patient is supported by health care providers, such as nurses, is crucial in self�

management interventions. Providing self�management support often requires an 

attitude change in nurses. The nurses should encourage patients in finding solutions 

for problems themselves (i.e. act as a facilitator) instead of providing direct solutions 

and care (i.e. act as a caregiver). Not all nurses seem capable of this attitude change. 

Although the attitude change of the nurses in the DELTA study has not specifically 

been subject of evaluation, the importance of this change was often subject of 

discussion during booster sessions with the research nurses. The nurses in the DELTA 

study were specifically hired for the administration of the intervention and open to 

the principles of the intervention. However, regular practice nurses might have more 

resistance against the intervention, potentially negatively influencing the effective�

ness of the MPI. 

In summary, when implementing the intervention, the emphasis should be more 

towards a change in the system instead of a change in the patient. To achieve this 

change, the training needs to be professionalized and requirements need to be 

formulated before a nurse is considered capable of providing support for emotional 

problems. Embedding the training in the education of practice nurses through higher 

professional education seems feasible because of the availability of skilled educators, 

and necessary given the noticed gap of attention for emotional problems in the 

current curriculum. Furthermore, a time investment of nurses is needed to learn 

theory and application of the intervention. Implementation efforts should be closely 

monitored to ensure optimal care. One of the most important conditions for success�

ful implementation is support from the field itself. Therefore, implementation efforts 

should take place in close collaboration with patients, practice nurses, GPs, health 

insurers, and institutions for higher professional education. A structural financial 

compensation should be in place to make provision of support for emotional prob�

lems in regular care possible.  

FUTURE RESEARCHFUTURE RESEARCHFUTURE RESEARCHFUTURE RESEARCH    

If a pragmatic trial has proven effectiveness, the intervention is likely to be effective in 

real�life, since the circumstances approximate real�life settings. However, a broaden�

ing of the target population or a change in setting can affect outcomes. The question 

arises whether an additional pragmatic trial is needed to study effects in other 

settings and in other research populations. In other words, it should be reviewed 

whether we would be willing to invest in an additional trial in order to gain access to 

perfect information about the effectiveness of the MPI in those circumstances.35 If 
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investment in a new trial with a different target population or within a different 

setting proves worthwhile, some additional research questions should be incorpo�

rated. First, more information is needed to provide an understanding of why specific 

patient characteristics predict treatment outcome. In the DELTA study we found 

evidence that patients with low mastery skills and the higher educated patients 

benefit more from treatment than their counterparts. However, at this moment, it 

does not seem appropriate to select participants or make adjustments to the interven�

tion based on these characteristics as mechanisms remain unclear. Second, it would 

be valuable to register the content of the problems that were addressed by patients 

during the MPI. This might provide further guidance for improving the intervention 

and making it more beneficial for certain target populations, such as lower educated 

patients. 

The information from the DELTA study already supports further implementation of 

support for emotional problems in the primary care for elderly patients with DM or 

COPD and co�occurring depression. Pre�specified implementation targets are needed 

to evaluate the implementation process and make adjustments if necessary. Especially 

the feasibility of integrating support for emotional problems within the regular tasks 

of practice nurses deserves extra attention. It should be taken into account that the 

effectiveness and cost�effectiveness of actual implementation of an intervention 

might be less than estimated within the pragmatic trial. For example the non�

compliance of health care professionals, such as nurses, could easily cause a reduc�

tion of cost�effectiveness in regular care. This reduction of cost�effectiveness emerges 

when a service to patients that could have improved wellbeing is underused.36 

GENEGENEGENEGENERAL CONCLUSIONRAL CONCLUSIONRAL CONCLUSIONRAL CONCLUSION    

Despite the high prevalence of emotional problems in patients with chronic diseases, 

support for handling these emotional problems is not incorporated in Dutch regular 

care for chronically ill persons. In the DELTA study, a nurse�led MPI was tested that 

provides support for emotional problems to elderly patients with DM or COPD and 

co�occurring depression. The MPI proved feasible, effective, and cost�effective 

compared to usual care for chronically ill patients. Given these results, we recom�

mend further implementation of this form of support for emotional problems in 

patients with chronic diseases. This implementation takes preferably place through 

practice nurses in primary care who already provide regular care to these patients. 
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SUMMARYSUMMARYSUMMARYSUMMARY    

A majority of the Dutch population with chronic diseases receive care in primary care 

practices. This care, provided by general practitioners (GPs) and primary care nurses, 

is protocolised in practice guidelines and disease management programs according 

to which many patients are treated. The guidelines and programs are primarily aimed 

at the medical management of the disease and less attention is being paid to the 

emotional consequences of having a chronic disease. These emotional consequences 

can be considerable, because experienced limitations in daily functioning can easily 

provoke negative thoughts. Not surprisingly, many chronically ill patients are faced 

with co�occurring mood problems, such as depression and anxiety. Especially in 

elderly patients, the co�occurrence of chronic disease and depression is high. The 

depression leads to lower quality of life, higher morbidity, higher physical disability, 

higher healthcare utilization, and higher costs. Psychological treatments, such as 

cognitive behavioural therapy (CBT) or self�management, are effective in elderly and 

have the advantage of providing patients with lasting skills to cope with the depres�

sive feelings. Antidepressants are equally effective but do not have this enduring 

effect. Therefore, psychological treatments seem preferable in chronically ill elderly 

persons. The DELTA study (Depression in Elderly with Long�Term Afflictions) aimed to 

improve depressive feelings and quality of life in chronically ill elderly persons with 

co�occurring minor depression and mild to moderate major depression by providing 

a minimal psychological intervention (MPI). In a randomised controlled trial, the 

nurse�led MPI, based on CBT and self�management, was compared with care as usual 

in patients with type 2 diabetes (DM) and chronic obstructive pulmonary disease 

(COPD). The aims of the research described in this thesis were 1) to study the 

feasibility of the MPI for patients and nurses, 2) to evaluate the effectiveness of the 

MPI compared to usual care in reducing depression, increasing quality of life, and 

improving self�management beliefs and behaviours, 3) to assess which patients 

benefit most from treatment with the MPI, 4) to evaluate the cost�effectiveness of the 

MPI compared to usual care from a societal perspective, and 5) to determine the best 

valuation method to estimate cost�utility in depression research. 

 

Chapter 2Chapter 2Chapter 2Chapter 2 of this thesis describes the design and rationale of the DELTA study. In 89 

primary care practices in the south of the Netherlands, all patients of 60 years and 

over with DM or COPD were selected. These patients were screened for depression, 

using the Patient Health Questionnaire (PHQ�9). The Mini International Neuropsy�

chiatric Interview (MINI) was used to confirm the diagnosis of depression. Eligible 

patients were then selected to participate in the trial and were randomised to the 

intervention or control group. Patients in the intervention group received a nurse�led 

minimal psychological intervention of maximal 10 home visits during a maximal 

period of three months. Patients assigned to usual care received regular treatment 

according to the practice guidelines of their chronic disease. Data on outcomes and 

costs were collected prior to randomisation and at one week, three, six (cost data 

only), and nine months after the intervention. 
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 Chapter 3Chapter 3Chapter 3Chapter 3 reports on the process evaluation of the DELTA study. The aim of this 

process evaluation was to assess whether the DELTA intervention was implemented 

and received as planned, which barriers were encountered and whether nurses and 

patients were satisfied with the intervention. Quantitative and qualitative data were 

gathered from all 183 patients who participated in the intervention and from four 

nurses who administered the intervention. Data were assessed by means of self�

administered questionnaires, checklists, and a group interview with the nurses. 

Results from this process evaluation indicated that, although several barriers were 

encountered, the intervention was well performed by nurses and well received by 

patients. However, a small proportion of the patients found the intervention not 

useful and thought they would not benefit. 

 

In chapter 4chapter 4chapter 4chapter 4, the effects of the intervention in terms of depressive symptoms and 

quality of life are presented. A total of 361 patients were included in the study; 183 in 

the intervention group and 178 in the control group. At baseline, groups were 

comparable in terms of demographics, depressive symptoms (measured with the 

Beck Depression Inventory), and quality of life (measured with the Short Form�36). 

The MPI had a positive effect on depressive symptoms, with increasing differences 

between intervention and control group over time and a significant difference at nine 

months after the treatment. The chance of a substantial reduction of depressive 

symptoms (≥ 50%) was threefold as high in the intervention group than in the control 

group. For quality of life a positive effect was only found in diabetic patients. 

 

Chapter 5Chapter 5Chapter 5Chapter 5 describes the effect of the MPI on self�efficacy, anxiety, daily functioning, 

and social participation. An improvement on these factors reflect an improvement in 

the ability of patients to become an active self�manager. The analysis were performed 

on the total study population of 361 patients. The results revealed that, at nine months 

after treatment, the MPI was effective in reducing anxiety, improving self�efficacy, 

improving daily functioning, and improving social participation. Differences between 

intervention and control group were primarily due to a stabilization of outcomes in 

the intervention group and deterioration in the control group. 

 

In chapter 6chapter 6chapter 6chapter 6, it is examined whether patients who differ in personality characteristics 

also benefit differently from treatment. The expectation was that persons with 

adverse personality characteristics benefited less from treatment with the MPI. The 

included personality characteristics were neuroticism, extraversion, mastery, active 

coping style, passive coping style, and avoidant coping style. Data were used of 237 

patients with completed baseline and nine�month follow�up depression scores, and 

completed information on personality characteristics. The outcome was difference 

between pre�treatment and nine�month follow�up depression scores. The analysis 

showed that patients with low mastery benefited more from treatment with the MPI 

than patients with high mastery. Neuroticism, extraversion, and coping style did not 

predict differential treatment outcome. Patterns were similar across chronic diseases. 
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In chapter 7chapter 7chapter 7chapter 7, the economic evaluation is presented. The economic evaluation pro�

vides information on costs and effects of the MPI from a societal perspective, imply�

ing that all relevant costs and effects for society are taken into account. Cost data 

were collected by using cost diaries in which patients recorded their health care 

utilization; the total annual costs consisted of program costs, health care costs, patient 

and family costs, and productivity losses. The effects were measured in terms of 

quality�adjusted life years, based on the EuroQol�5D and on depression�free days. 

Analysis were performed on 228 patients with a complete set of cost and effect data. 

The results showed that the MPI, compared to usual care, shows improvements in 

quality of life and depression�free days at no greater cost than usual care. The cost�

effectiveness acceptability curve showed that the probability of a cost�effective 

treatment is 67%. If decision�makers are willing to invest € 80000 euro per QALY 

gained, the probability of a cost�effective intervention will increase to 89%. 

 

Chapter 8 Chapter 8 Chapter 8 Chapter 8 describes whether the use of a generic or a disease�specific valuation 

technique to estimate utilities, leads to differences in outcomes in cost�utility analysis. 

Guidelines for cost�effectiveness analyses usually recommend generic instruments, 

because the generic outcome measure enables decision makers to prioritize health 

care, regardless the underlying disease. However, in depression research, the 

disease�specific depression�free days (DFDs) are often used and transformed into 

generic QALYs. In this study, two generic instruments, the EuroQol (EQ�5D) and the 

Short Form 6D (SF�6D), were used and compared with the DFDs. The agreement 

between QALYs was measured, using the EQ�5D as the reference method. The 

analysis showed that the agreement between outcomes was poor at each separate 

measurement time. However, the incremental difference over the year was similar, 

which leads to similar conclusions for decision makers across techniques. In any case, 

transformation of DFDs into generic QALYs lacks validity and further research is 

needed prior to its continued use. 

 

In chapter 9chapter 9chapter 9chapter 9, the main findings from the DELTA study are discussed and put into a 

broader perspective. The considerations are presented and implications for practice 

and future research are provided. The main conclusion of the research presented in 

this thesis is that the MPI proved feasible, effective, and cost�effective compared to 

usual care for chronically ill patients. Given these results, we recommend further 

implementation of this form of support for emotional problems in patients with 

chronic diseases. This implementation takes preferably place through practice nurses 

in primary care who already provide regular care to these patients. 
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De behandeling en follow up van de meeste Nederlanders met een chronische ziekte 

vindt plaats in de huisartspraktijk. De zorg die chronisch zieken ontvangen van de 

huisarts en/of praktijkverpleegkundige verloopt meestal volgens de richtlijnen van 

het NHG. Tot dusverre zijn deze richtlijnen voornamelijk gericht op het medische 

management van de ziekte. Minder aandacht bestaat voor de emotionele gevolgen 

van het leven met een chronische ziekte. Deze emotionele gevolgen kunnen 

aanzienlijk zijn, omdat chronisch zieken veelal tegen beperkingen in het dagelijkse 

functioneren aanlopen die de stemming negatief beinvloeden. Het is daarom niet 

vreemd dat veel chronisch zieken geconfronteerd worden met stemmingsproblemen 

zoals depressie, angst of onzekerheid. Dit speelt vooral ouderen parten. Een 

depressie leidt tot een lagere kwaliteit van leven, hogere morbiditeit, meer fysieke 

beperkingen, meer zorg gebruik en hogere kosten. Psychologische behandelingen , 

zoals cognitieve gedragstherapie (CBT), blijken effectief bij ouderen. Deze 

behandelingen hebben het voordeel dat patiënten vaardigheden aanleren die ze ook 

op langere termijn kunnen gebruiken om depressieve of andere negatieve gevoelens 

tegen te gaan. Behandeling met medicijnen zoals antidepressiva is ook mogelijk, maar 

deze middelen zijn meer gericht op symptoombestrijding en verliezen hun werking 

zodra de behandeling wordt gestopt. Psychologische behandelingen verdienen 

daarom de voorkeur bij chronisch zieke ouderen. De DELTA (Depression in Elderly 

with Long�Term Afflictions) studie is gericht op verbetering van depressieve 

symptomen en de kwaliteit van leven bij chronisch zieke ouderen met stemmings�

problemen middels een minimale psychologische interventie (MPI). In een 

gerandomiseerde studie is het effect onderzocht op depressieve symptomen van een 

door een verpleegkundige uitgevoerde interventie, die gebaseerd is op principes van 

CBT en zelf�management. Deze interventie is erop gericht om mensen vaardigheden 

aan te leren die hen in staat stelt actieve zelf�managers te worden en zelf oplossingen 

te vinden voor de emotionele gevolgen die zij ondervinden van hun chronische 

ziekte. Mensen die de interventie kregen aangeboden zijn vergeleken met de 

mensen die de gebruikelijke zorg in de huisartspraktijk kregen voor hun chronische 

ziekte. Het onderzoek richtte zich op patiënten met diabetes type II (DM) en/of 

COPD (chronic obstructive pulmonary disease). In dit proefschrift worden de 

volgende vragen van de DELTA studie beantwoord:  

• Wat is de haalbaarheid en uitvoerbaarheid van de MPI volgens verpleegkundigen 

en patiënten? 

• Wat is het effect van de MPI op depressieve symptomen, kwaliteit van leven en 

zelfmanagement gerelateerde gedachten en gedrag?  

• Welke patiënten hebben het meeste baat de behandeling met de MPI?  

• Wat is de kosten�effectiviteit van de interventie vergeleken met de gebruikelijke 

zorg vanuit maatschappelijk perspectief? 

• Wat is de beste methode om de kosten�utiliteit te meten bij onderzoek naar 

behandeling van depressie?  
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Hoofdstuk 2Hoofdstuk 2Hoofdstuk 2Hoofdstuk 2 van dit proefschrift omschrijft de opzet en de rationale van de DELTA 

studie. In 89 huisartspraktijken in Limburg zijn alle patiënten van 60 jaar en ouder met 

DM of COPD geselecteerd. Deze patiënten werden met behulp van de Patient Health 

Questionnaire (PHQ�9) gescreend op depressie waarna de diagnose werd 

geverifieerd door middel van de Mini International Neuropsychiatric Interview 

(MINI). Geselecteerde patiënten zijn uitgenodigd om deel te nemen aan de studie en 

na informed consent at random toegewezen aan de interventie of controlegroep. 

Patiënten uit de interventiegroep ontvingen de MPI van een verpleegkundige die 

maximaal tien huisbezoeken gedurende een periode van maximaal drie maanden 

aflegde. Patiënten uit de controle groep ontvingen de gebruikelijke zorg in de 

huisartspraktijk volgens de richtlijnen die gelden voor de chronische ziekte. Meting 

vonden plaats voor randomisatie en 1 week, drie, zes (alleen kosten data) en negen 

maanden na afloop van de interventie.  

 

In hoofdstuk hoofdstuk hoofdstuk hoofdstuk 3333 staan de resultaten vermeld van de procesevaluatie van de DELTA 

studie. Het doel van de procesevaluatie was vast te stellen of de DELTA interventie 

was geïmplementeerd en ontvangen zoals gepland, welke barrières de 

verpleegkundigen zijn tegengekomen tijdens het uitvoeren en of verpleegkundigen 

en patiënten tevreden waren met de interventie. Kwalitatieve en kwantitatieve data 

zijn verzameld bij alle 183 patiënten die de MPI hebben ontvangen en van de vier 

verpleegkundigen die de interventie hebben uitgevoerd. Gegevens zijn verzameld 

door middel van vragenlijsten, checklijsten en een groepsinterview met de 

verpleegkundigen. Resultaten van de procesevaluatie laten zien dat, ondanks enkele 

barrières, de interventie goed was uitgevoerd door de verpleegkundigen en goed 

ontvangen door de patiënten. Ongeveer 10% van de patiënten vond de interventie 

echter niet nuttig en dacht dat ze niet zouden profiteren van de behandeling.  

 

Hoofdstuk 4Hoofdstuk 4Hoofdstuk 4Hoofdstuk 4 omschrijft de effecten van de interventie op het gebied van depressie en 

kwaliteit van leven. In totaal werden 361 patiënten geïncludeerd in de studie; 183 in 

de interventiegroep en 178 in de controle groep. Op baseline waren beide groepen 

vergelijkbaar wat betreft demografische factoren, depressieve symptomen (gemeten 

met de Beck Depression Inventory) en kwaliteit van leven (gemeten met de Short�

Form 36). De MPI had een positief effect op depressieve symptomen waarbij er een 

steeds groter verschil werd waargenomen tussen interventie en controle groep over 

de tijd. Dit verschil was significant op negen maanden na de interventie. De kans op 

een substantiële vermindering van depressieve symptomen (meer dan 50%) was drie 

keer zo groot in de interventie groep vergeleken met de controle groep. Een effect 

voor kwaliteit van leven was alleen aanwezig bij mensen met diabetes.  

 

In hoofdstuk 5hoofdstuk 5hoofdstuk 5hoofdstuk 5 worden de effecten van de MPI op self�efficacy, angst, dagelijks 

functioneren en sociale participatie gerapporteerd. Een verbetering op deze factoren 

weerspiegelt een verbetering in de mogelijkheden van patiënten om actieve 

zelfmanagers te worden. De analyses zijn uitgevoerd op de totale populatie 

bestaande uit 361 patiënten. De resultaten laten zien dat de MPI negen maanden na 
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de interventie , leidde tot minder angst, betere self�efficacy, beter functioneren en 

betere sociale participatie vergeleken met gebruikelijke zorg. Het effect werd vooral 

bepaald doordat de interventiegroep in tegenstelling tot in de controle groep, niet 

verslechterde.   

 

In hoofdstuk 6hoofdstuk 6hoofdstuk 6hoofdstuk 6 is bekeken of patiënten met verschillende persoonlijkheids�

kenmerken ook verschillen in de mate waarin zij baat hebben bij de interventie. De 

verwachting was dat patienten met persoonlijkheidskenmerken die verandering van 

gedrag bemoeilijken, minder zouden profiteren van behandeling met de MPI. De 

persoonlijkheidskenmerken neuroticisme, extraversie, mastery, actieve coping stijl, 

passieve coping stijl, en vermijdende coping stijl zijn meegenomen in de analyses. De 

data is gebruikt van 237 patiënten met complete baseline gegevens, de depressie 

score op de negen maanden nameting en complete informatie over de 

persoonlijkheidskenmerken. Als uitkomstmaat is het verschil tussen depressiescore 

op baseline en na negen maanden gebruikt. Uit de analyses blijkt dat patiënten met 

een lage mastery meer profiteren van de behandeling dan mensen met een hoge 

mastery. Neuroticisme, extraversie en coping stijl voorspellen het behandel effect 

niet. We vonden wat dit betreft geen verschillen tussen patiënten met diabetes en 

COPD. .  

 

In hoofdstuk 7hoofdstuk 7hoofdstuk 7hoofdstuk 7 wordt de economische evaluatie gepresenteerd. De economische 

evaluatie geeft informatie over de kosten en baten van de MPI vanuit een 

maatschappelijk perspectief. Dat houdt in dat alle relevante kosten en baten voor de 

maatschappij in de analyse worden betrokken. Gegevens over de kosten zijn 

verzameld door middel van kostendagboekjes waarin patiënten bijhielden hoe vaak 

ze gebruik hebben gemaakt van de gezondheidszorg. De totale jaarlijkse kosten 

bestonden uit de programmakosten, gezondheidszorgkosten, patiënten en 

familiekosten en productiviteitsverliezen. De effecten zijn uitgedrukt in quality�

adjusted life years, gebaseerd op de EuroQol�5D en op depressie�vrije dagen. De 

analyses zijn uitgevoerd bij 228 patiënten met een �na imputatie� complete set van 

kosten en effect data. Resultaten laten zien dat de MPI, vergeleken met de 

gebruikelijke zorg, leidt tot een verbetering van kwaliteit van leven en een toename 

van depressie�vrije dagen tegen gelijkblijvende kosten. De cost�effectiveness 

acceptability curve laat zien dat er een waarschijnlijkheid van 67% is dat de 

interventie kosteneffectief is. Als beleidsmakers bereid zijn om €80.000 euro per 

gewonnen levensjaar te investeren, dan vergroot de waarschijnlijkheid op een 

kosteneffectieve interventie tot 89%. 

 

In hIn hIn hIn hoofdstuk 8oofdstuk 8oofdstuk 8oofdstuk 8 wordt nagegaan of het gebruik van generieke en ziektespecifieke 

valideringstechnieken voor het schatten van de utiliteiten leidt tot verschillende 

uitkomsten bij kostenutiliteitsanalyses. Richtlijnen voor kosteneffectiviteitsanalyses 

schrijven het gebruik van generieke instrumenten voor, zodat verschillende ziektes 

onderling vergeleken kunnen worden. Op deze wijze kunnen de uitkomsten 

beleidsmakers helpen om zorginterventies voor verschillende ziektes op basis van de 
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kosteneffectiviteit te prioriteren. In depressie onderzoek wordt echter vaak gebruik 

gemaakt van een ziekte�specifieke maat, namelijk depressie�vrije dagen (DFD), die 

vervolgens worden omgevormd tot generieke QALYs. In deze studie worden twee 

generieke instrumenten gebruikt voor de berekening van QALYs  namelijk de 

EuroQol (EQ�5D) en de Short�Form 6D (SF�6D). Deze worden vergeleken met de 

DFDs methode. Er is gekeken naar de overeenstemming tussen de QALYs, met de 

EQ�5D als referentie is gebruikt. De analyse laat zien dat er een slechte 

overeenstemming bestaat tussen de instrumenten op elk afzonderlijk meetmoment. 

Echter, het incrementele verschil over het gehele jaar is wel gelijk waardoor het 

gebruik van de verschillende instrumenten leidt tot vergelijkbare conclusies voor 

beleidsmakers. Op theoretische gronden is de transformatie van DFDs in generieke 

QALYs niet genoeg valide en behoeft deze transformatie meer onderzoek voordat 

deze verder toegepast zou kunnen worden.  

 

In hoofdstuk 9hoofdstuk 9hoofdstuk 9hoofdstuk 9 worden de belangrijkste bevindingen van de DELTA studie 

bediscussieerd en in een breder perspectief geplaatst. Verschillende overwegingen 

worden besproken en aanbevelingen worden gegeven voor de praktijk en voor 

verder onderzoek. De belangrijkste conclusie van het onderzoek in dit proefschrift is 

dat de MPI toepasbaar, effectief en kosteneffectief bleek te zijn vergeleken met de 

gebruikelijke zorg bij chronisch zieke patiënten. Deze resultaten pleiten voor verdere 

implementatie van deze vorm van zorg voor chronisch zieken met emotionele 

problemen. Hier ligt ons inziens met name een taak voor praktijkverpleegkundigen 

die nu ook al betrokken zijn bij de zorg voor chronisch zieken. 
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