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Abstract 
Background 

In frail elderly, the effects of depression and anxiety are deep encroaching. 

Indicated prevention studies,  aimed at subjects with subthreshold disorder, have 

shown that well designed interventions are capable of reducing the incidence of 



depression and anxiety. In this randomised prevention trial for elderly, living in the 

community and suffering from subthreshold depression and anxiety, a stepped 

care programme was put together to be tested versus usual (GP) care.  

 

Methods/Design 

Design: randomised controlled trial. (See figure 1: organisation chart) together with 

two other projects, this project is part of a national consortium that investigates the 

prevention of anxiety and depressive disorders in later life using a stepped care 

programme. The three projects have their own particular focus. This project is 

aimed at elderly living in the community.  

Inclusion: subjects with a high risk for depression and anxiety without clinical 

evidence of these syndromes. The participants are 75 years of age and over and 

have subthreshold symptoms of depression and or anxiety: they score above the 

cut-off point on the self-report Centre for Epidemiologic Studies Depression (CES-

D) scale, but the criteria for a major depressive disorder or anxiety disorder (panic 

disorder, agoraphobia, social phobia, generalized anxiety disorder) according to a 

validated interview, the Mini International Neuropsychiatric Interview  (MINI) are not 

fulfilled.  

Outcomes: primary outcome: incidence of a depressive or anxiety disorder over a 

period of two years (MINI); secondary outcome: a positive influence of the 

intervention, a stepped care programme, on symptoms of depression and anxiety 

and on quality of life as assessed with the CES D, the HADS A and the SF36 

respectively (i.e. stabilisation or improvement of symptoms) [see table 1]. 

Measurements: Take place at baseline and at 3, 6, 9, 12, 18 and 24 months. 

Trained independent evaluators assess depression and anxiety status, the primary 

end point (6, 12, 18, 24 months) [see table 2]. 

 

Discussion 

Late-life depression and anxiety are characterised by high prevalence, 

unfavourable prognosis, reduced quality of life, excess mortality and substantial 

societal costs. No health service, however well equipped, will be able to effectively 

treat all elderly with depression and anxiety. Therefore, development of (cost) 

effective means to prevent these disorders is very important. 

 

Page Break

 

Introduction  

Depression and anxiety lead to a serious impairment of daily functioning and 

quality of life. In frail elderly, the effects of depression and anxiety are especially 

deep encroaching. Besides a deleterious effect on daily functioning and quality of 



life, a large number of studies demonstrate excess mortality, disability, handicap 

and service utilisation (Beekman et al., 2000; van Hout et al., 2004; de Beurs et al., 

1999; Schoevers et al., 2005; Beekman et al., 2002b; Katon et al., 2003; Cuijpers, 

2001).  

The number of elderly is rapidly growing. Almost a third of elderly subjects in the 

community with subthreshold depression or anxiety will develop a major depressive 

or anxiety disorder in three years (Beekman et al., 2002a). Therefore, preventing 

the onset or development of these disorders has a high priority (Beekman et al., 

2001; de Beurs et al., 2001). Three types of prevention can be distinguished; 

universal prevention (aimed at the general population regardless of risk status), 

selective prevention (aimed at high-risk groups), and indicated prevention (aimed 

at subjects who have early symptoms of a disorder but do not meet diagnostic 

criteria). The aims of these types of preventive intervention are reduction of 

occurrence of new cases and the delay of onset of illness. Additionally, the aims of 

indicated preventive interventions might be to shorten the duration of the 

persistence of the early symptoms and to stop the progression of severity so that 

the subject does not  meet DSM IV diagnostic levels (Mrazek and Haggerty, 1994). 

Indicated prevention studies have shown that well designed interventions are 

capable of reducing the incidence of  depression and anxiety (Cuijpers et al., 

2005). Moreover, they are likely to be more cost-effective than alternative 

approaches (Smit et al., 2006).  So, favourable prevention should be well designed 

and should be aimed at selected groups of elderly, at high risk of developing 

anxiety or depression. Selected risk factors for the onset of late life depression are 

(de Beurs et al., 2001): loss of a partner, chronic illness, neuroticism, family history, 

lack of social support and subthreshold anxiety or depression disorders. 

This project aims at the latter; the design and testing of a stepped care intervention 

to prevent the onset of full blown anxiety and depressive disorder among elderly 

people with subthreshold anxiety or depression disorder.  

 

The chosen intervention is a stepped care programme (Otto et al., 2000; Haaga, 

2000; Hunkeler et al., 2006). In an environment of limited resources, it makes 

sense to provide expertise, and all the time and individual attention a patient 

needs, but not more. Stepped care models represent endeavours to maximize the 

effectiveness and efficiency of decisions about allocation of resources in therapy. 

Not all elderly with subthreshold anxiety or depression need the same type and 

intensity of preventive intervention. Frequently, complaints will disappear without 

active intervention. Some may be helped by reading a self-help book or watching 



an instructional video. Others could benefit from a brief psycho-educational group 

conducted by a paraprofessional or problem solving treatment, and still others may 

require a form of pharmacotherapy or more intensive individual psychological 

treatment. Although stepped care seems a logical approach from the clinical 

perspective, surprisingly few studies have actually examined the effects of stepped 

care programmes. 

 

The proposed generic stepped care programme is based on the following four 

assumptions: (a) empowerment; participants with subthreshold anxiety and 

depression need personalised, repeated education, counselling and confrontation 

with their symptom levels to be able to acknowledge them, (b) different persons 

require different levels of preventive activities; (c) determining the right level of 

preventive intervention is critically dependent on proactively monitoring outcome; 

and (d) stepping up from lower, less intensive to higher, more intensive levels of 

preventive activities based on monitored outcomes may increase effectiveness and 

lower costs overall. 

 

Methods / Design 

Aim of the study 

a) To put together an indicated prevention intervention for participants 75 years of 

age and over who live in the community and suffer from subthreshold anxiety or 

depression (but have no evidence of the clinical disorders) for use by home care in 

collaboration with mental health care, and  

b) To evaluate the effects of this programme versus usual general practitioner (GP) 

care in the prevention of depressive or anxiety disorders. 

 

Study design 

(See figure 2: flow chart ) The study is a prospective randomised two-armed 

intervention study. Subjects are randomised by an independent statistician and 

assigned to intervention (stepped-care programme) or control group (care as 

usual).  

  

Participants  

Adult persons, aged 75 years or older, with subthreshold anxiety or depression 

capable to give informed consent and with sufficient knowledge of the Dutch 

language are eligible. Subjects meeting criteria for major depression and/or clinical 

anxiety, subjects with insufficient mastery of the Dutch language and subjects 



unwilling or unable to give informed consent are excluded. A subject is defined to 

have subthreshold depression and/or anxiety when he or she scores above the 

cut-off score of 16 or more on the Centre for Epidemiologic Studies Depression 

scale (CES-D, a selfrating inventory for depression and/or anxiety), but does not 

meet criteria for a full-blown depressive or anxiety disorder as assessed with the 

Mini International Neuropsychiatric Interview (MINI) (Sheehan et al., 1998).    

 

Figure 2   Flowchart 

 
 

Sample size         

Prospective data derived from the Longitudinal Ageing Study Amsterdam (LASA) 

study show that 27% of elderly subjects in the community with subthreshold 

depression develop a major depressive disorder within three years (Beekman et 

al., 2002a). We assume that this percentage is comparable for subthreshold 

anxiety, and for combined anxiety and depression. The expected incidence rate of 

DSM-IV depressive or anxiety disorder within two years is estimated conservatively 

at 35%. Based on previous work in indicated prevention (Willemse et al., 2004; 

Cuijpers et al., 2005), we expect the stepped care programme to reduce the 

Assessment for eligibility: (n=     ) and approach for study participation 

 
Unwilling to participate (n =    ) 

 

CESD assessment  (n=       ) 

Not meeting inclusion criteria (n=    ) 
Unwilling to participate (n=     ) 

 
MINI assessment (n=      ) 

Randomisation   (n=      ) 

Allocation  to intervention (n=       ) Allocation to control group  (n=      ) 

   

Not meeting inclusion criteria (n=    ) 

piko D /  patients with a CESD score ≥ 16 



incidence rate of major depression and/or anxiety disorder from 35% to 20%. We 

aim for 110 participants in each arm (α = 0.05 and a power of (1-β)= 0.80). If after 

final inclusion the total of participants unexpectedly falls short of the required 

number to reach a power of 0.8 in our calculations, pooling with the two other 

projects (see organisation chart) will be considered. 

 

Recruitment 

Eligible subjects for the present study are identified among the study population of 

the larger project for frail elderly –the PIKO project (van Hout et al., 2005)  in which 

this study is embedded. This PIKO project is based on the results of a self-rating 

health inventory, including the Centre for Epidemiologic Studies Depression scale 

(CES-D). The inventory has been completed by general practice patients of 75 

years or older (see organisation chart). Subjects in this database with a CES-D 

score above the cut-off point of 16 are approached regarding compliance for the 

present study.  

 
 Figure 1  Organisation chart 

 

Data collection / settings and locations  

The data are collected from subjects who live independently on their own in West-

Friesland (North-Western part of the Netherlands).  

 

Outcome measures  

Consortium / nationally   Title: Prevention of anxiety and depression in later life:  

A programme testing the feasibility and effectiveness of a generic stepped-care programme  

among elderly at high risk of developing anxiety and depression 

project 1 )  Amsterdam 

focus on “primary care” 

project  2 ) Groningen 

focus on “co-morbidity” 

project  3 ) Leiden 

focus on “recurrent depression” 

PIKO  / locally (Amsterdam) “Primary Care” 

 

PIKO = Preventive Intervention Frail Elderly  

 

PIKO D (depression and anxiety) 

PIKO M (mantlecare / dementia) 

PIKO (frail) 
 



The primary outcome is the incidence of major depressive or anxiety (panic 

disorder, agoraphobia, social phobia and generalised anxiety) disorder (after two 

years) as measured with the Mini International Neuropsychiatric Interview (MINI)   

Secondary outcomes are  

-reduction of depressive and/or anxiety symptoms as measured with the CES-D 

and the HADS-A 

-improvement of quality of life (MOS-SF-36) 

-mortality 

 

Instruments  

The instruments used in this study are frequently applied in international studies 

and well validated. 

MINI diagnostic Interview (Sheehan et al., 1998; Pinninti et al., 2003): 

The Mini International Neuropsychiatric Interview (M.I.N.I.) is a short structured 

diagnostic interview developed in 1990 by psychiatrists and clinicians in the United 

States and Europe for DSM-IV and ICD-10 psychiatric disorders. With an 

administration time of approximately 20 minutes, the MINI has become the 

structured interview of choice for psychiatric evaluation and outcome tracking in 

clinical psychopharmacology trials and epidemiological studies. The MINI 

interviews in this project entail the following modules: depressive disorder, 

dysthymia, panic disorder, agoraphobia, social phobia and generalized anxiety 

disorder. For this project we used MiniManager 2.0 (created by E.de Beurs, Leiden 

University Medical Centre), an electronic version of the Dutch MINI interview (5.0). 

Both the intervention and control participants will receive blinded independent 

assessments by telephone of depression and anxiety status at baseline, 6, 12, 18 

and 24 months.  

CES-D (Radloff, 1977; Beekman et al., 1997; Breslau, 1985; Radloff and 

Teri, 1986): The Centre for Epidemiologic Studies Depression scale (CES-D) will 

be used for the screening of subthreshold depression and anxiety. It consists of 20 

items and its total score has a range between 0 and 60. Scores ≥ 16 indicate 

clinically significant levels of depressive symptoms. At this cutoff the sensitivity is 

100% and the specificity is 88% for major depressive disorder in the elderly Dutch 

population (Beekman et al., 1997).The CES-D has also been found to be a 

satisfactory screener for anxiety disorders (Breslau, 1985). However, as the CES-D 

was designed specifically for the screening of depression and as the criterion 

validity for depression was considerably better than for anxiety disorders, for follow-

up purposes, the CES-D will be combined with additional items from the Hospital 

Anxiety and Depression scale – anxiety section (HADS-A) (Zigmond and Snaith, 

1983). The aim is to optimise the sensitivity and specificity for both subthreshold 

depression and anxiety.  



HADS (Zigmond and Snaith, 1983): The Hospital Anxiety and Depression 

Scale has been found to perform well in assessing the symptom severity and 

caseness of anxiety disorders and depression in both somatic, psychiatric and 

primary care patients and in the general population. Of the HADS, in this project 

only the seven anxiety items will be used to complement the anxiety-screening 

ability of the CES-D questionnaire.   

SF (Short Form) 36 – Quality of Life (Ware and Sherbourne, 1992) : The 

SF36 is the short form questionnaire to measure quality of life. It was used in the 

original health inventory of the ‘embedding’ PIKO study.  

TiC-P health care utilisation (Hakkaart-van Roijen et al., 2002): 

Trimbos/iMTA questionnaire for Costs associated with Psychiatric Illness (TiC-P). 

This questionnaire will be applied to monitor costs. It is developed by the Trimbos 

Institute Utrecht in combination with the institute for Medical Technology 

Assessment Rotterdam  

Institution of Mental Health – thermometer  (Geestelijke GezondheidsZorg 

thermometer). An instrument to measure patient treatment satisfaction. It focuses 

on the appreciation of treatment explanation, the social worker and the result of the 

coaching.  

 

Table 1 displays the outcome parameters, the above mentioned interview and 

instruments and additionally used questionnaires  

 

Table 1  Instruments used to establish primary and secondary outcomes 

Outcome measures Instrument 

Primary  outcome  

depressive / anxiety disorder MINI diagnostic interview 

Secondary outcome  

reduction of depressive symptoms CES-D 

reduction of anxiety symptoms HADS-A  

quality of life MOS-SF-36   

health care utilisation TIC-P    

patient satisfaction GGZ thermometer       

 

 

Assessments 

Assessments take place at baseline (T0), at the start of the programme (T1), at 

three months (T2), at six months (T3), at nine months (T4), at twelve months (T5) 

and then at eighteen months = follow-up1 (T6) and at twenty-four months = follow-

up2 (T7). See table 2 



 

Table 2       Assessments / Timeframe of the study 

 months 

 health 
inventory 

T0 

T1- 
a 

T1- 
b 

T1- 
c 

T2 
3 

T3 
6 

T4 
9 

T5 
12 

T6 
18 

T7 
24 

CES-D x x - - x x x x x x 

MINI  - x - - x - x x x 

extra identification information - - x - - - - - - 

HADS-A  - - x - x - x x x 

SF36  - - x - - - x - x 

TIC-P health care utilisation - - x - x - x x x 

pt.satisfaction  - - x x x x x x x 

 

Intervention: the stepped care approach  

The stepped care approach in this project is based on several protocols with known 

effectiveness (Otto et al., 2000; Haaga, 2000; Hunkeler et al., 2006) and 

discussions with the local homecare agency, regional mental health organisation 

and other careproviders such as GPs. Two interventions with a strong emphasis on 

psycho-education and the acquisition of skills with respect to the prevention of 

depression will be tested. First; the group course “Coping with Depression” (CWD) 

(Lewinsohn, 1984; Cuijpers, 1997; Lewinsohn, 1984; Haringsma et al., 2005) which 

is revised for anxiety and adapted for this specific population (75 years of age and 

older) and individual use and second; Problem Solving Treatment, which is a brief 

cognitive behavioral therapy (PST) (Mynors-Wallis et al., 1997). Both intervention 

protocols have come about in collaboration with the Trimbos Institute (the 

Netherlands) and the Mynors-Wallis (UK) group respectively. A valuable 

contribution to evidence-based treatments in the elderly might be constituted by the 

present study in the production of empirically supported treatment protocols.    

 

The stepped-care programme as applied in this study entails:  

Step 1. Elderly with subthreshold anxiety or depression are actively followed-

up by watchful waiting whether participants recover spontaneously.  

Older people with a previously high CESD-score are invited to complete a second 

CESD questionnaire. The interval between the two CESD measurements is at least 

three months. In case of another score higher than the cut-off score, the MINI 

diagnostic interview takes place. When the result of the interview is negative (no 



symptoms of depressive/anxiety disorder during the past year) and the additional 

inclusion criteria are met, participants are randomised.  

 

Step 2, after randomisation. When spontaneous recovery does not occur, 

participants with subthreshold illness receive minimal interventions (folder 

and self-help book “Coping with Depression”) This step is coached by home 

care nurses.  

Participants receive a telephone call with explanation about the intervention. After 

that, they receive the first questionnaire together with again -but this time; written- 

information. Shortly afterwards participants are seen by a specially trained home 

care nurse who hands over a folder with information about and tips how to deal 

with  subthreshold  anxiety and/or depression. The aims of this first visit are: a) to 

assess type, the level of severity and causes of symptoms, b) to reflect on 

emotional symptoms through an initial brief nondirectional exploration and 

discussion of everyday problems, which also helps to establish a working 

relationship, c) to educate participants about their symptoms. The nurse makes an 

appointment for the next visit. During the second visit the folder will be briefly 

discussed and a reader, the self-help course “coping with depression” will be 

supplied to the client. Participants are stimulated to do the course in their own 

tempo. The nurse will regularly ring or visit the client to discuss progress and 

questions. Obviously to read both folder and reader and make the exercises 

offered in the latter, is not obligatory. Participants are free to read the information 

and make the exercises. An important aspect of the role of the nurse is advice and 

encouragement. After three months, at the end of the first phase an evaluation 

form is completed by the nurse.  

 

Step 3. When symptoms persist, participants are introduced to a brief 

cognitive behavioural therapy intervention (Problem-Solving Treatment).  

If –after three months- there is still a CES-D score of 16 or higher, participants will 

receive a telehone call in which is explained to them that they now qualify for 

Problem-Solving Treatment. The method and approach are explained to them. The 

short-term Problem-Solving Treatment is given by specially trained Community 

Psychiatric Nurses, who will also complete an evaluation form at the end of the 

maximum 7 sessions.  

 



Step 4. At this final step, participants who still suffer from subthreshold 

depression or anxiety, are referred to their GP to discuss the 

appropriateness of specific medication.   

In case of a continuously elevated CES-D score, participants will receive written 

advice to discuss suitable medication with their GP (i.e., antidepressants).  

 

Summarising, the CES-D score is checked every three months during a year. 

Participants with a result at or above the cut-off score of 16 are offered participation 

in the next step. A result below the cut-off score means; ‘wait and see’ for three 

months, after which a new evaluation takes place. At that point, again, a CES-D 

score of 16 or higher means that participation in the next step is offered after all. 

So, in the programme, postponement or cancellation of steps is possible. When a 

major depression or an anxiety disorder develops, participants are referred back to 

their General Practitioner. 

 

Discussion 

Late-life depression and anxiety are characterised by high prevalence, 

unfavourable prognosis, reduced quality of life, excess mortality and substantial 

societal costs (Smit et al., 2006). Fortunately, there are hopeful indications that the 

prevention of new cases of mental disorders seems to be possible (Cuijpers et al., 

2005). Sub-threshold anxiety and depression (i.e., the presence of symptoms of 

anxiety or depression without evidence of the actual psychiatric disorder) are 

prognostic variables for major anxiety disorder and depression (Smit et al., 2006). 

Interventions in the sub-threshold disorders may prevent the onset of new cases of 

major depression and anxiety disorder (Willemse et al., 2004). Demonstration 

projects of shared care models for indicated prevention of new cases of mental 

disorders may be an important step forward to reduce the enormous burden of 

these disorders as was shown by a recent meta-analysis of randomised trials of 

preventive interventions (Cuijpers et al., 2005). In this study the indicated 

prevention of depression and anxiety is attempted by way of a stepped-care 

programme offering the aged sub-threshold depressed or anxious participant, 

several interventions ranging from noncommittal to the requirement of some 

engagement.  

A limitation of this pragmatic design is that it will be difficult to weigh the 

specific contributions of the various elements of this project. Another limitation may 

be that the quantity and type of questions (questions about mood may be 

confronting and depressing on their own) can lead to drop-out. The stimulating 



ideas and activities in the self-help course trying to achieve a positive and active 

attitude may have an opposite effect since the reader might instead be confronted 

with his/her limitations.   

Strong aspects of this design:  

It is a unique practice-based project in which several evidence-based aspects of for 

instance the highly successful IMPACT treatment study (Improving Mood: 

Promoting Access to Collaborative Care Treatment)(Hunkeler et al., 2006) are 

incorporated, now for indicated prevention purposes and among a very old 

population. Where IMPACT provides its participants of 60 years of age or older 

with education, brief psychotherapy, medication and stepped care while outcomes 

and progress are regularly and closely monitored by a care manager, in this Dutch 

project the participants are older but very similar items compared to the IMPACT 

model are employed. However, the focus now is on symptoms and on indicated 

prevention, not on treatment of persons who drew up a specific treatment contract 

with their physician.  

A further strength of our study is that it encompasses anxiety: that even less 

studies among the elderly have looked at indicated prevention of anxiety  (Cuijpers, 

2003; Cuijpers et al., 2005), and at co-morbidity of anxiety and depression  

(Cuijpers et al., 2005). There are several community studies which show that 

anxiety is as important a problem for elderly as depression (van Hout et al., 2004; 

de Beurs et al., 1999) . 

The third strength is that we will also be able to reflect on the ethical dilemma of 

whether or not to include persons in programmes such as these who are at risk 

(i.e., not participants) but have no explicit request for care. The percentage uptake 

of the intervention in the various stepped care stages and the participants’ 

preferences will show us whether an intervention aimed at symptoms and not at 

syndromes connects to the reality of distressed old people in the community. The 

questions would be whether these elderly are willing to acknowledge distress and 

to take active steps to feel better.  

Strengths and limitations taken into account, the development and research of 

(cost) effective means to prevent depressive and anxiety disorder in the rapidly 

growing group of elderly is a matter of the greatest importance.  

Page Break
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Abstract         

Background 

Old people (75+) are underrepresented in studies on the prevalence of and risk 

factors for depression while the number of elderly people suffering from this mood 

disorder may be considerably higher than previously assumed. The role -if any- of 

age and gender in ‘Geriatric Depression’ is still unclear. 

 

Methods 

In this community-based study, prevalence of depressive symptomatology and risk 

indicators were assessed in 2850 participants aged 75 years or more. A clinically 

relevant level of depressive symptoms was defined as a score of ≥ 16 on the 

Centre for Epidemiologic Studies Depression scale (CES-D). Demographic data 

and questions related to physical and psychological health were recorded. Simple 

and multiple logistic regression techniques were used to determine the risk 

indicators (odds ratios, OR, with 95% confidence intervals, CI) with apparent 

importance to this population. 

 

Results 

The prevalence of depressive symptoms was assessed to be 31.1%. This is 

considerably higher than what has been found in younger elderly samples. The 

bivariate age effect was OR 1.05 (95% CI=1.03 to 1.07). Controlling for 

confounding, the effect of gender and age on depressive symptoms disappeared. 

 
Conclusions 

Depressive symptoms are highly prevalent in the elderly population and increase 

with age. This increase seems to be attributable to age-related changes in risk 

factors rather than to ageing itself. With regard to the risk factors found, attention 

should perhaps be paid to functional disability, loneliness and apprehensiveness 

for falling since these risk indicators are amenable for improvement.  
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Introduction 



Although depression is a severe health problem among ageing people and one of 

the most prevalent conditions in later life, studies about the actual prevalence and 

its determinants differ widely and are difficult to compare (Copeland et al. 2004; 

Tannock & Katona 1995). In the oldest old, published studies report contradictory 

findings in terms of a relative increase in prevalence (Blazer 1994; Tannock & 

Katona 1995) or the opposite; a decrease of the prevalence of depression 

(Henderson et al. 1998; Oxman et al. 1987).  

This study, involving very old subjects (≥75 years) living in the community 

will focus on the prevalence and risk factors of depressive symptoms as measured 

with the self-rate Centre for Epidemiologic Studies Depression (CES-D) scale. 

Depressive symptoms in the elderly population are far more common than major 

depression (Beekman et al. 1995; Godfrey & Denby 2004). 

To further the development of treatment or prevention, it is important to 

explore risk factors for depressive symptoms in later life. Knowledge of risk factors 

can also help to identify high-risk groups since the diagnosis of depression in 

elderly is not easy (Evans & Mottram 2000; Licht-Strunk et al. 2005). Next to 

supposedly important risk factors like functional impairment, ill health or disability, 

cognitive decline and loneliness (Cole, Bellavance, & Mansour 1999), also the 

association of gender and age is often mentioned in relation with depression. 

Women are more likely to experience depression than men but this difference 

seems to disappear with the climbing of years (Stek et al. 2004). The relationship 

between age and depression is complex. Some studies suggest that the increase 

of symptoms of depression when people get older may largely be attributed to age-

related changes in risk factors rather than to ageing itself (Beekman, Copeland, & 

Prince 1999; Blazer et al. 1991; Roberts et al. 1997). 

The aim of this study was to answer the following questions: a) What is the 

prevalence of depressive symptoms amongst the oldest old? b) Does the 

prevalence of depressive symptoms rise with age and do gender differences 

remain important in late life? c) Is an effect of age attributable to ageing itself or to 

age related risk factors? d) Is the effect of other risk factors modified by age? 

  

Methods 

sample and procedure 

This study was based on data collected in the PIKO study (van Hout et al. 2005) 

through a health survey. This PIKO study (Preventieve Interventie Kwetsbare 

Ouderen / Preventive Intervention Frail Elderly) took place between 2003 and 

2006, in the Northwestern part of the Netherlands and aimed to offer extra 



community oriented primary care. A self-rating health inventory was sent by mail to 

subjects of 75 years or older, living independently. The health inventory entailed 

demographic, functional and health related questions, including the Centre for 

Epidemiologic Studies Depression scale (CES-D).  

 

measurements 

The primary outcome measure for this analysis was the score on the 20-item 

Centre for Epidemiologic Studies Depression scale (CES-D). The CES-D is reliable 

and valid, is widely used and its criterion validity for major depression in older 

adults is very satisfactory (Beekman et al. 1994; Beekman et al. 1997a; Beekman 

et al. 1997b; Lyness et al. 1997; Radloff & Teri 1986). In the Longitudinal Aging 

Study Amsterdam (LASA), mode effects on depression scores were examined of 

face-to-face interviews versus mail questionnaires using the CES-D. The CES-D by 

mail was considered to be a reliable and valid instrument (Geerlings et al. 2006). 

The CES-D generates a total score with a range between 0 and 60. Scores 

≥ 16 indicate clinically significant levels of depressive symptoms. At this cut-off the 

sensitivity is 100% and the specificity is 88% for major depressive disorder in the 

elderly Dutch population (Beekman, Deeg, Van Limbeek, Braam, De Vries, & van 

Tilburg 1997b). In addition to the CES-D, the health inventory included health 

related validated questions about chronic illness, functional limitations [GARS 

(Bootsma-van der Wiel et al. 2001), IQCODE (Jorm 1994)] and demographic 

variables (gender, marital state, religion, education, occupation).  

 

analysis  

Bivariate and chi-square analyses were carried out, using SPSS, to identify and 

assess characteristics that are associated with a CES-D score greater than or 

equal to 16. In total, 11 predictor variables were included in the analyses. Special 

attention was paid to the variables age and gender, using contingency tables, to 

assess the association between these variables and depressive symptoms. Using 

simple logistic regression analyses, odds ratios were calculated to determine the 

bivariate significance of the characteristics found. In multiple logistic regression 

analyses, backward selection procedures were used for model selection, 

subsequently excluding one by one the variables that were not statistically 

significant (α = .05).  
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Results  



1) Characteristics   

From spring 2003 until the summer of 2004  the PIKO health inventory was mailed 

to 4823 elderly men and women. Of those eligible for inclusion (n= 4559) 63% 

participated. Non response was due to ‘participation in other project’ (1%), 

‘participation refusal’ (22%) and ‘reason unknown’ (76%). This left a study sample 

of 2850 participants (table 1).  

 

Table 1   Characteristics of elderly living at home (in West Friesland)   

characteristics dichotomy n 
n 

(total) 
% 

age   75-80 / 81-99 1630 / 1220 2850 57.2 / 42.8 

gender male / female 1088 / 1762 2850 38.2 / 61.8 

depression (CES-D) no (<16) / yes (≥16) 1963 / 887 2850 68.9 / 31.1 

cognitive decline 
1
) no (<3.6) / yes (≥3.6) 2374 / 444 2818 84.2 / 15.8 

chronic illness  (present) yes / no 1954 / 660 2614 74.8 / 25.2 

education none-low / middle-high 1805/ 839 2644 68.3 / 31.7 

occupation 
2
) elementary-low / middle-high 1593 / 1002 2595 61.4 / 38.6 

daily functioning  

(ADL) 
3
)  

 

minor  / major difficulties 

 

1193 / 1293 

 

2486 

 

48.0 / 52.0 

alone during part of 

the day 

 

yes / no 

 

1462 / 1103 

 

2565 

 

57.0 / 43.0 

marital state 
4
) alone / together 1362 / 1277 2639 51.6 / 48.4 

religion yes / no 1680 / 942 2622 64.1 / 35.9 

afraid to fall yes / no 1133 / 1419 2552 44.4 / 55.6 

 
1
) IQCODE [Informant Questionnaire on Cognitive Decline in the Elderly]: no (<3.6) / yes (≥3.6) 

2
) housewife is categorised as occupation (low)   

3
)  daily functioning [Groningen Activity Restriction Scale ]  

 minor difficulties =  18-23 points /  major difficulties =  24-72 points  
4
)  marital state:  alone = widow(er)+divorced+never married;   

  together = married+living together   

 

2) Depressive symptoms: age and gender  



The prevalence of clinically significant (CES-D ≥16) depressive symptomatology in 

our study sample was 31.1 % (95% CI= 29.3%-32.7%).  

Table 2 shows the results of applying Pearson’s chi-square test to the 

persons with and without depressive symptoms specifically looking at age and 

gender, leaving aside the possible influence of other riskfactors. We found a 

significant association between presence of depressive symptoms (CES-D ≥16) 

and age (χ2 
= 23.74, df =3, p<.001) and between presence of depressive 

symptoms (CES-D ≥16) and gender (χ2 
= 33.61, df =1, p<.001). However, as can 

be seen in table 2, gender differences disappear above 85 years of age. The 

interaction that was found between age and gender was not statistically significant  

OR=0.962 (95% CI = 0.923 to 1.003), p=0.066. 

 
Table 2  prevalence of depressive symptoms in four age categories 

age category 

(n)            

(male/female) 

n=CES-D ≥ 16 (%) 

male and female 

n=CES-D ≥ 16 (%) 

 male 

n=CES-D ≥ 16 (%)  

female 

age 75-80 

(n=1355)         

(553 / 802) 

371 (27.4%)    114   (20.6%) *) 257  (32.0%) 

age 81-85 

(n=1059)         

(395 / 664) 

353 (33.3%) 103  (26.1%) 250  (37.7%) 

age 86-90 

(n=336)           

(110 / 226) 

117 (34.8%)   39  (35.5%)   78  (34.5%) 

age 91-100 

(n=100)               

(30 / 70) 

46 (46.0%)   13  (43.3%)   33  (47.1%) 

n total = 2850  887 (31.1%) 
269 

(= 24.7% of all men) 

 

618 

(= 35.1% of all women) 

 

*) of all men, CES-D < and ≥ 16, between 75 and 80, etc.  

 

3) age and age-related risk factors 

Table 3 shows the results of the simple and multiple logistic regression analysis. As 

was found in the chi-square analysis, a positive bivariate association between age 

and depression is visible. The fact that the variable age is continuous makes that 

the value of the Odds Ratio should be regarded as the value per year. For a range 



of 10 years starting at an age of 75 the Odds Ratio is 1.60 (95% CI=1.32 to 1.95).  

The characteristics that were bivariately positively associated with depression can 

be found in the simple logistic regression column.   

 In the multiple stepwise logistic regression analysis effects remained visible for 

six of the ten variables. These variables were all associated with a higher 

probability of having depressive symptoms. Apparently, with all relevant predictors 

taken into account, there is no effect of age.  

 

4) is age an effect modificator?  

Interactions between age and the risk indicators determined in the multiple 

regression analysis were not statistically significant and therefore in this study, age 

can not be regarded as an effect modificator.  

 
Table 3    Odds Ratio (95% confidence intervals) of the simple and multiple 
logistic regression analysis  

 Depressive symptoms (CES-D ≥16). 

 

characteristics 

 

simple LR 

OR (95% CI) 

multiple LR 

OR (95% CI) 

age  1.05 (1.03 to 1.07)  (0.96 to 1.01) 

cognitive decline  4.61 (3.73 to 5.70) 3.62 (2.89 to 4.54) 

major difficulties in daily 
functioning 4.23 (3.50 to 5.11) 2.48 (2.01 to 3.07) 

afraid to fall 2.85 (2.39 to 3.38) 1.85 (1.52 to 2.25) 

alone during part of the day 2.05 (1.72 to 2.44) 1.77 (1.46 to 2.15) 

chronic illness present 2.06 (1.67 to 2.54) 1.44 (1.14 to 1.83) 

marital state: alone 1.79 (1.52 to 2.12)  (0.96 to 1.61) 

education (low) 1.69 (1.40 to 2.03) 1.45 (1.18 to 1.78) 

gender (female) 1.65 (1.39 to 1.95)  (0.84 to 1.01) 

occupation (low) 1.58 (1.33 to 1.89)  (0.94 to 1.43) 

 
LR = Logistic Regression 
OR = Odds Ratio 
CI = Confidence Interval 

 

The variable age was assessed as continuous variable in the simple and multiple 

logistic regression analysis [mean=80.95  SD=4.06] 

Discussion  



The first aim of this study was to investigate the prevalence of depressive 

symptoms amongst the oldest old. The prevalence was 31.1% (95% CI=29.3% to 

32.7%), which is considerably higher than observed in other studies using the 

CES-D questionnaire. Two 80+ studies report 18.9; n=351; 95% CI=14.9 to 22.9 

(Haynie et al. 2001) and 19.4; n= 568; 95% CI= 16.3 to 22.7 (Beekman et al. 

1995). If we assess only the 80+ group of our 2850 elderly, a depressive symptoms 

prevalence rate of 35% is found (n=1495). In support of the findings in this study, 

prevalence rates of approximately 30% in persons of over 85 years of age are 

mentioned in the literature (Tannock & Katona 1995).  

 The second aim of this study was to investigate risk indicators and 

specifically the role of age and gender in the prevalence of depressive symptoms.  

In the bivariate analyses in this study it appears that depressive symptoms 

increase with age and that the differences in gender -although diminishing- remain 

important in old age. This is in line with other studies. Both predictors, however, 

drop below statistical significance level when analysed multivariately with 

apparently stronger risk indicators. People do not become depressed simply by 

ageing itself (Blazer et al. 1991). Neither age nor gender were found to be effect 

modificators of other risk factors.  

Strong aspects of the present study were the very large sample with a 

good response rate. This is one of very few large studies performed in the very old. 

Limitations were that data were analysed cross-sectionally, precluding assumptions 

about causality.  

Finally, two or even three of the four risk indicators positively correlated 

with depressive symptoms are issues with some sensitivity for improvement. Being 

afraid to fall and being alone during part of the day are topics that could be dealt 

with. Adjustments in the house and recruitment of volunteers respectively could 

mean a big difference for old people and problems with difficulties in daily 

functioning might improve with the same approach. The fact that people do not 

become depressed because of the process of ageing itself but because of aspects 

related to old age of which some harbour, to a certain extent, possibilities for 

improvement, is good news. 
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Abstract  

 

Context Given the public health significance of late-life depression and anxiety, 

and the limited capacity of treatment, there is an urgent need to develop effective 

strategies to prevent these disorders.  

 

Objective To determine the effectiveness of an indicated stepped-care prevention 

program for depression and anxiety disorders in the elderly.  

 

Design Randomized controlled trial with recruitment between October 1, 2004, and 

October 1, 2005.  

 



Setting Thirty-three primary care practices in the northwestern part of the 

Netherlands.  

  

Participants A total of 170 consenting individuals, 75 years and older, with 

subthreshold symptom levels of depression or anxiety who did not meet the full 

diagnostic criteria for the disorders.  

 

Intervention Participants were randomly assigned to a preventive stepped-care 

program (n=86) or to usual care (n=84). Stepped-care participants sequentially 

received a watchful waiting approach, cognitive behavior therapy-based 

bibliotherapy, cognitive behavior therapy-based problem-solving treatment, and  

referral to primary care for medication, if required.  

 

Main Outcome Measures The cumulative incidence of DSM-IV major depressive 

disorder or anxiety disorder after 12 months as measured using  the Mini 

International Neuropsychiatric Interview. 

 

Results The intervention halved the 12-month incidence of depressive and anxiety 

disorders, from 0.24 (20 of 84) in the usual care group to 0.12 (10 of 86) in the 

stepped-care group (relative risk, 0.49; 95% confidence interval, 0.24 to 0.98).  

 

Conclusions Indicated stepped-care prevention of depression and anxiety in 

elderly individuals is effective in reducing the risk of onset of these disorders and is 

valuable as seen from the public health perspective.   
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INTRODUCTION 

Depression and anxiety are common causes of reduced quality of life and impaired 

functioning in late life (Unutzer and Bruce, 2002; de Beurs et al., 1999; Lyness et 

al., 2007). Both disorders are associated with excess rates of mortality, and have 

considerable economic ramifications (Beekman et al., 2000; Reynolds, III and 

Kupfer, 1999; Katon et al., 2005; Smit et al., 2006a). In this study, we focus on the 

prevention of depression and anxiety disorders, because in late life these disorders 

have a high prevalence, co-occur frequently, and have a significant effect on well-

being and functioning (Burns and Eidelson, 1998; de Beurs et al., 2001; Lecrubier, 

2001; Beekman et al., 2000; Lenze et al., 2000; Schoevers et al., 2005; 

Diefenbach and Goethe, 2006; Bunevicius et al., 2007). Although important 



advances have been made in the treatment of anxiety and depression in elderly 

patients, (Pinquart et al., 2006) there is still cause for concern. Even in more 

affluent countries no health service could possibly provide adequate treatment for 

all, and even if such a scenario would be conceivable, formidable obstacles in case 

recognition, diagnosis, and provision of treatment would limit the effectiveness of 

the interventions at the population level (Docherty, 1997; Chisholm et al., 2004; 

Andrews et al., 2004). A final concern is that current treatments are not as effective 

as we would like them to be (Wisniewski et al., 2007; Turner et al., 2008). 

Therefore, although treatment has improved, there is a dire need for alternative 

strategies, such as effective prevention programs, to alleviate the burden of 

disease associated with late-life anxiety and depression.  

 Mrazek and Haggerty (Mrazek and Haggerty, 1994) suggest 3 types of 

interventions to prevent mental disorders: first, “universal preventive interventions” 

targeted to the general population (eg, mass media campaigns); second, “selective 

preventive interventions” targeted to population segments with increased risk of 

developing a mental disorder because they have been exposed to risk factors (eg, 

support groups for widows); and finally, “indicated preventive interventions” 

targeted to people with some symptoms that possibly foreshadow the onset of a 

mental disorder but who do not meet the DSM-IV diagnostic criteria. Indicated 

prevention aims to reduce the occurrence of new cases or to delay the onset of the 

disorder. In addition, indicated prevention may reduce symptom severity and the 

time spent in the subthreshold condition. Of the 3 types of preventive interventions, 

indicated prevention most closely resembles conventional treatment and has the 

best chance of detecting groups of individuals with subthreshold   disorders, whose 

condition harbors a high risk of developing major anxiety or depression disorder 

(Smit et al., 2006b; Smit et al., 2007; Schoevers et al., 2006; Cuijpers et al., 2005; 

Munoz et al., 1995; Cole, 2008). Indicated prevention studies in subclinically 

depressed populations have shown a reduction in the incidence of depression by 

25% (Cuijpers et al., 2008).  

 Taking into account the seriousness of depression and anxiety in late life and 

the possibilities of a preventive approach, the next step was to conduct an 

evaluation of an indicated prevention program designed to reduce the incidence of 

anxiety and depressive disorders in elderly people. The intervention applied in the 

present study was a stepped-care program (Haaga, 2000; Hunkeler et al., 2006). 

The aim of stepped-care models is to maximize the effectiveness of an intervention 

while making the best use of available resources. Although stepped care seems to 

be a logical approach from clinical and economic perspectives, few studies have 



investigated the effects of stepped-care programs, none of which focused on 

preventive interventions. We hypothesize that a stepped-care program designed to 

reduce the incidence of major depressive and anxiety disorders, offered to elderly 

people with subthreshold depressive or anxiety symptoms, would be more effective 

than the usual care provided.  

 

METHODS 

Design 

We conducted a pragmatic randomized clinical trial in two parallel groups. The 

intervention was intended to be flexible, to be closely linked with real-life situations, 

and to easily fit in with routine clinical care. Participants were allowed to accept or 

reject parts of the treatment. Randomization took place after the baseline 

measurements, and participants were randomized with equal probability to either 

usual care or the preventive intervention in blocks of 4 by an independent 

statistician using random- number tables. The main clinical outcome was the 

cumulative 12-month incidence of anxiety (panic disorder, agoraphobia, social 

phobia, and generalized anxiety) and depressive disorder meeting the DSM-IV 

diagnostic criteria and measured using the Mini International Neuropsychiatric 

Interview (MINI) at 6 and 12 months. In this project we used Mini Manager 2.0 

(created by Edwin de Beurs, Netherlands Institute of Forensic Psychiatry and 

Psychology, a computer-assisted version of the Dutch MINI (5.0). The interviewers 

who measured the primary outcome were kept unaware of the randomization 

status of the participants. The trial was powered to detect a difference of 25% in 

the cumulative incidence rates of MINI/DSM-IV anxiety and depressive disorders 

between the conditions across 1 year. These differences were expected to be 35% 

in the usual care group and 10% in the intervention group on the basis of 

longitudinal studies (Beekman et al., 1997b; Beekman et al., 1998). We calculated 

that 65 participants per group would be needed, assuming a 2-sided test at α=.05 

and a power of (1 - β)=0.90.  

 To test the impact of the intervention on Center for Epidemiologic Studies 

Depression Scale (CES-D) scores across time (3, 6, 9, and 12 months), we 

conducted a generalized estimating equation analysis for Gaussian-distributed 

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

Medical Center. 

 

Participants 



Eligible individuals for this project were identified from the study population of a 

large prevention project, the PIKO project (‘Preventive Intervention for Frail 

Elderly’) and were recruited between October 1, 2004, and October 1, 2005. The 

PIKO project was based on the results of a self-rated health inventory completed 

by general-practice patients 75 years and older.  

 The PIKO database provided data for 3 studies (van Hout et al., 2005; 

Jansen et al., 2005; van't Veer-Tazelaar et al., 2006). The health inventory 

included several questionnaires on which the recruitment of participants for the 3 

studies was based. For this project, it entailed the self-report CES-D, a screening 

questionnaire for subthreshold depression and anxiety. Individuals in the PIKO 

database with a CES-D score of 16 or  greater were approached regarding 

participation in the stepped-care prevention project. People 75 years and older with 

a relevant score on the CES-D screening questionnaire who did not meet the DSM-

IV criteria for depressive or anxiety disorder according to the MINI during the past 

12 months were included in the trial. Anxiety disorder entailed: panic diorder, 

agoraphobia, social phobia, or generalized anxiety disorder. Eligible individuals 

gave informed consent before inclusion. Elderly individuals with serious cognitive 

decline according to the “self-rated” IQCODE (Informant Questionnaire on 

Cognitive Decline in the Elderly) were excluded (Jansen et al., 2005).  

 The aforementioned PIKO self-rated health inventory, including the CES-D, 

was sent to 5207 elderly individuals. These individuals were registered in 33 

primary care practices in the northwestern part of the Netherlands. The total 

number of people 75 years and older who consented to being screened was 5207. 

Of these, 2850 (54.7%) completed the CES-D, resulting in 886 screen positives 

with CES-D scores of 16 or greater (van’t Veer-Tazelaar et al., 2007). 
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Figure 1. Flowchart of participants in the trial. CES-D indicates Centre for 

Epidemiologic Studies Depression scale; ITT, intention to treat; PIKO, Preventive 

Intervention for Frail Elderly.  
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   Subsequently, 325 elderly individuals were randomly approached for 

participation in the stepped-care anxiety and depression prevention trial. 

Randomised  n=170 

Participants received the  
intervention (n=86)  

Completed 6 month follow-up (n=66)  

 

Completed 12 month follow-up (n=62)   

 

Participants received  
usual care (n=84)  

 

Completed 6 month follow-up (n=77)  

 

Completed 12 month follow-up (n=76)  

No show (n=7) 
       3 unwilling 
       2 cognitive problems 
       2 died  

 

No show (n=4) 
       3 unwilling 
       1 died 

Drop-out (n=4)  
         3 unwilling 
         1 died 

Drop-out (n=1)  
        1 died 

 randomly assessed for eligibility for stepped-care  
depression & anxiety prevention study (n=325) 

Excluded (n=155) 
   Not meeting inclusion criteria (n=80) 
   Unwilling to participate (n=50)  
   Other reasons (n=25)  
 

Drop-out (n=13)  
       10 unwilling 
         1 cognitive problems 
         2 died 

Drop-out (n=3)  
       1 unwilling 
       1 cognitive problems 
       1 died 

Were analysed (ITT) (n=86)   Were analysed (ITT) (n=84)   
 

Individuals (age ≥75)  were mailed PIKO health questionnaire,  
including CES-D (n=5207) 

  

reply (and completed CES-D) (n=2850) 
CES-D score  ≥ 16  (n=886) 

 



Reckoning with 50% attrition, we would still have enough participants per group to 

detect a difference of 25% in the cumulative incidence rates of MINI/DSM-IV 

anxiety and depressive disorders between the conditions across 1 year. Of the 325 

approached elderly individuals, 170 (52.3%) met the inclusion criteria and were 

randomized. Of the remaining 155 individuals, 105 (67.7%) did not meet the 

inclusion criteria and 50 (32.3%) withdrew their consent before randomization 

(Figure).  

  

Intervention 

It is consistently described that subclinical manifestations of depressive and anxiety 

disorders are the best predictors of the onset of full-blown disorders (Smit et al., 

2006b; Schoevers et al., 2006; Smit et al., 2008; Smit et al., 2007). It is also 

understood that the sub-clinical manifestations are amenable, particularly through 

preventive cognitive behavior therapy-based bibliotherapy and problem-solving 

treatment (PST), as is evidenced by a meta-analysis of randomized prevention 

trials (Cuijpers et al., 2008). Both treatment types help individuals acknowledge 

their symptoms and encourage them to switch to more active self-management 

strategies. This makes bibliotherapy and PST promising candidates for prevention; 

for this reason, we chose them for steps 2 and 3, respectively. 

 The stepped-care program consisted of the following 4 steps lasting 3 months 

each (table1): 

 Step 1: Watchful waiting. Participants with a minimum CES-D score of 16 

were invited to complete a second CES-D questionnaire after 3 months. These first 

3 months constituted a period of watchful waiting, which is appropriate because it is 

known that depressive symptoms disappear spontaneously in many cases. 

However, if the second measurement revealed a score at or above the cut-off 

point, the participant underwent a diagnostic MINI. If  no depressive or anxiety 

disorder could be established (ie, a negative MINI result), then it was concluded 

that the participant had only subthreshold levels of depression or anxiety. 

Participants who met these criteria were randomized.  

 The interventions in the following steps were offered to participants with 

continuous depressive and anxiety symptoms (CES-D score of ≥16) as measured 

at every start of the following 3 months.   

 Step 2: Cognitive behavior therapy –based bibliotherapy. Participants 

received a telephone call in which the intervention was explained. After the call, 

participants were visited by a specially trained home care nurse who delivered a 

brochure that contained information about mild depression and anxiety and simple 



advice on how to cope with anxiety and depressive symptoms. During a 

subsequent visit, a self-help course (Coping With Depression) was offered to 

participants (Antonuccio et al., 1984; Haringsma et al., 2005; Cuijpers, 1998). For 

this study, the Coping With Depression course was extended to a Coping With 

Depression and Anxiety version and was adapted for individual use by people 75 

years and older. The Coping With Depression and Anxiety course helps people 

improve social skills, address depressogenic or anxiogenic thinking, and increase 

pleasant activities and relaxation to cope with problems assumed to be related to 

one’s depression or anxiety. Participants worked through the course at their 

convenience. The nurse made visits (mean [SD], 3 [1]) or telephone calls (mean 

[SD], 2 [0.5]) to encourage participants to continue with the course. After 3 months, 

an evaluation form was completed by the nurse.  

 Step 3: Brief cognitive behavior therapy –based PST. In this step, participants 

were offered PST, which is a brief cognitive behavioral intervention that focuses on 

practical skill building. It consists of 7 sessions during which the stages of problem 

solving are explained and then applied to problems that are encountered in daily 

life. The goal of PST is to help patients regain control of their lives (Schreuders et 

al., 2005; Mynors-Wallis et al., 1997). Again, participants first received information 

about the intervention via telephone. If the participant agreed, a specially trained 

community psychiatric nurse made the first appointment for a visit. All the nurses 

were familiar with the PST protocol, were trained during a 2-day PST workshop, 

and had to attend monthly supervision meetings. Treatment integrity in this phase 

was monitored through tape recordings of the sessions. The task of these nurses 

was to help participants acquire problem-solving skills. At the end of the 

intervention, an evaluation form was completed by the nurse.  

 Step 4: Referral to primary care. Participants with continuously elevated  

CES-D scores received written advice to discuss suitable medications (ie, 

antidepressants or antianxiety medications) with their primary care physician.  

 To summarize, the flow of participants in the intervention group through the 

stepped-care program depended on having their symptoms measured using the 

CES-D every 3 months for 1 year. Participants who still had elevated symptom 

levels after the conclusion of an intervention were offered participation in the next 

step. A score below the cut-off point resulted in a period of “watchful waiting” until 

an elevated CES-D score indicated the need for the following step of the 

intervention. People who met the MINI diagnostic criteria for the disorders at 

baseline or at 6 or 12 months, which was considered the main clinical outcome, 

were referred to their primary care physician.   



 

Table 1.  Clinical Pathway of the Stepped-Care Programme 

 STEP 1 STEP 2 STEP 3 STEP 4 

CES-D score ≥16 Watchful waiting Bibliotherapy PST Medication 

CES-D score <16 Watchful waiting Watchful waiting Watchful waiting Watchful waiting 

Abbreviations:  CES-D, Centre for Epidemiologic Studies Depression scale   
  PST, Problem-Solving Treatment  

 

Usual Care 

Participants in the usual care group had unrestricted access to usual care for their 

depression or anxiety concerns. Their health care uptake (including their use of 

prescription medications) was recorded. 

   

Measures 

The MINI was administered by trained interviewers at baseline and at 6 and 12 

months. The MINI (Sheehan et al., 1998; Pinninti et al., 2003) is a brief structured 

diagnostic interview developed by psychiatrists and physicians in the United States 

and Europe for DSM-IV and ICD-10 psychiatric disorders. With an administration 

time of approximately 20 minutes, the MINI has become the structured interview of 

choice for psychiatric evaluation in many clinical trials and epidemiologic studies.  

 The CES-D (Radloff, 1977; Beekman et al., 1997a; Breslau, 1985; Radloff 

and Teri, 1986) was used to screen for subthreshold depression and anxiety at 

baseline and after 3, 6, 9, and 12  months. It consists of 20 items and has a total 

score ranging from 0 to 60. Minimum scores of 16 indicate clinically significant 

levels of depressive symptoms. The CES-D has been found to be a satisfactory 

instrument with which to screen for anxiety disorders (Breslau, 1985).  

 

Statistical analysis 

The analyses were performed in agreement with the intention-to-treat principle, that 

is, all participants were analyzed in the group to which they were randomized. The 

analyses were performed using a software program (Stata version 8.2.; StataCorp 

LP, College Station, Texas), in several steps. First, we present descriptive statistics 

of the baseline characteristics of the intervention group, the usual care group, and 

total participants (Table 2).  

Table 2.  Baseline Demographic and Clinical characteristics of the Participants * 

Characteristic Intervention Usual Care Total † 



group 

(n=86) 

group 

(n=84) 

 
(n=170) 

Female gender (%) 60 (70) 65 (77) 125 (74) 

Age on entry (yrs)  81.8±3.8 81.1±3.5 81.4±3.7 

Married or living with partner  (%) 26 (31) 24 (29) 50 (30) 

Education beyond secondary school  (%) 24 (29) 22 (26) 46 (27) 

Rural living (<10.000 inhabitants) (%) 36 (42) 39 (46) 75 (44) 

Chronic diseases (>2) (%) 36 (42) 45 (54) 81 (48) 

Centre for Epidemiologic Studies Depression score ‡ 21.2±5.0 22.1±5.2 21.6±5.1 

*  Plus-minus values are means ± Standard Deviation 
†  There are no significant differences between groups 
‡  Scores for the Centre for Epidemiologic Studies Depression scale range from 0 to 60, 

with higher scores indicating more (severe) depressive/anxiety symptoms  

 

 Second, the intention-to-treat approach requires that analyses of outcome 

data is based on all randomized participants, and, therefore, missing observations 

need to be replaced by their most likely values while also taking into account the 

mechanism that generated the missing values. To that end, predictors of outcome 

and missingness were identified. Predictors of outcome help obtain the most 

precise values of the outcome variable, and predictors of missingness help correct 

for the bias that may be caused by differential loss to follow-up, as far as 

differential dropout is related to available predictors. The statistically significant 

predictors were duly used in a regression imputation (as implemented in Stata) 

to obtain the required predicted values. By way of sensitivity analysis, we also used 

2 other imputation strategies. First, we repeated the main analysis, basing it on 

multiple imputation. To that purpose, missing end points were not replaced by a 

single estimate but by 10 new estimates. For this we used the Stata hotdeck 

procedure stratified for baseline CES-D score (dichotomized at 20) and age 

(dichotomized at 81 years) because these variables were predictors of outcome 

and loss to follow-up, respectively. Compared with regression imputation, this 

approach produces more conservative outcomes that strengthen the null 

hypothesis of no effect. Finally, we applied a “worst-case” scenario and replaced 

missing scores with scores indicating that a depressive or anxiety disorder had 

occurred. This was the most conservative way to handle missing end points.  

 Third, to test the hypothesis that the intervention would be more successful 

than usual care in reducing the risk of depression and anxiety disorders, we 

performed a logistic regression analysis of the outcome (1=disordered and 

0=disorder free) on the treatment indicator (0=usual care and 1=intervention) to 

obtain the odds ratio (OR) that describes the reduction in the risk of a MINI/DSM-IV 



depressive or anxiety disorder in the intervention group relative to the control 

group. The superiority of the intervention would be supported if the OR fell below 1 

(indicating risk reduction) and would be significant at P<.05, 2-tailed. This analysis 

was conducted 3 times for each of the different imputation strategies. To gauge the 

robustness of the findings, we also performed a Poisson regression analysis to 

obtain the person-time-based incidence rate ratio and repeated the test of the 

hypothesis under this model specification.  

 Fourth, following the pertinent CONSORT (Consolidated Standards of 

Reporting Trials) guideline, we obtained the number needed to treat as the inverse 

of the risk difference. The risk difference was obtained by regressing the outcome 

on the treatment indicator variable in a linear probability model. The latter was 

specified as a generalized linear model for a binary outcome, with identity as the 

link function.  

 To test the impact of the intervention on CES-D scores across time, we 

evaluated the group × time interactions for each of the time points (3, 6, 9, and 12 

months) on the CES-D scores under a generalized estimation equation model.  

 

RESULTS 

Participant flow 

People with a CES-D score of 16 or greater who did not meet the diagnostic criteria 

for MINI/DSM-IV depressive or anxiety disorder were invited to participate in the 

stepped-care prevention programme (n=325). Of these, 170 met all the inclusion 

criteria and gave informed consent. They were randomized to the intervention 

(n=86) or the usual care (n=84) condition (Figure).  

 

Baseline characteristics 

The participants were mainly women (73.5%), and had a mean (SD) age of 81.4 

(3.7) years (Table 2). About 30% (30.2%) of the participants were married or living 

with a partner, and 72.9% had an educational level that was lower than or 

equivalent to the completion of high school. Almost 50% had more than 2 chronic 

physical diseases (such as ischemic heart disease and arthritis). At baseline, the 

mean (SD) CES-D score was 21.6 (5.1). There were no significant differences in 

socio-demographic or clinical characteristics between the intervention and the 

usual care groups. Regarding previous episodes of anxiety or depressive 

disorders, 24 participants (14.1%) reported a disorder that had remitted more than 

a year preceding randomization. These 24 participants were distributed evenly 



across the conditions: 11 in the intervention condition and 13 in the usual care 

condition. 

 

Analysis of dropout 

We systematically assessed whether dropout was associated with any 

characteristics of the participants as measured at baseline. We found that dropout 

was not associated with baseline depression score (CES-D), age, sex, educational 

level, living in a supported environment, the presence of a somatic illness, or living 

alone. However, dropout was associated with randomization status, in particular 

with being a participant in the intervention group (χ2
=9.398, P=.002) (Figure).  

 

Outcomes 

In the intervention group, 10 of 86 participants (11.6%) developed a major disorder, 

which compares favorably with the control group, in which 20 of 84 participants 

(23.8%) developed a major disorder,  resulting in a relative risk of 0.49 (95% 

confidence interval [CI], 0.24 to 0.98). The intervention reduced the odds of 

developing a depressive or anxiety disorder by 57.9% (OR, 0.42; 95% CI, 0.18 to 

0.96), concerning the first-ever onset of these disorders in most participants. The 

null hypothesis of no effect had to be rejected (SE=0.18; z=-2.05; P=.04), thus 

lending support to the alternative hypothesis that the intervention is superior to 

usual care.  

 To gauge the robustness of the outcome, we repeated the first analysis, 

basing it this time on multiple imputation. This resulted in an OR of 0.34 (95% CI, 

0.20 to 0.61), which was significant (SE=0.252; t=4.227; P<.001), thus replicating 

the previous results. And finally, the worst-case analysis provided an OR of 1.19 

(95% CI, 0.63 to 2.23), no longer significant (SE=0.38; z=-0.53; P=.60).  

 The first analysis was replicated, this time using Poisson regression analysis: 

We obtained the person-time-based incidence rate ratio of 0.47, again confirming 

that the risk of disease onset is more than halved by the intervention. The 

incidence rate ratio had a 95% CI of 0.22 to approximately 1.00 (rounded) and was 

significant (SE=0.181; z=-1.97; P=.049).  

 We obtained the number needed to treat as the inverse of the risk difference. 

The risk difference was 0.12 in favor of the intervention (95%CI, -0.236 to -0.007; 

SE=0.058; t=-2.10; P=.04), which lent support to the alternative hypothesis. Its 

inverse, the number needed to treat, was 1/0.122=8.2, which indicated  that the 

onset of major depression or anxiety disorder was prevented in 1 of every 8 people 

who received the intervention rather than usual care. 



 The generalized estimating equation model showed the following coefficients 

for the group × time interactions for each of the time points on the CES-D scores: 

8.2, 11.1, 12.1, and 12.2, indicative of substantial clinical superiority of the 

intervention compared with care as usual. The interaction terms were  significant: 

for 3 months at P=.008 and for all other time points at P<.001. This was replicated 

under the random-effects model, which produced nearly identical results. 

 After 1 year, the intervention group showed 4 depressive disorders, 3 anxiety 

disorders, and 2 co-occurrences of depression and anxiety. In the usual-care 

group, we found 10 depressive disorders, 5 anxiety disorders and 5 co-

occurrences. The distribution was compared across  the 2 groups and was not 

significant (χ2
=0.2158, P=.90).   

 

Usual care 

During the first year of the study, we found that 23 participants in the usual care 

group received antidepressant or anxiolytic-sedative medications vs 28 in the 

intervention group which was not significant (P=.28). Regarding counseling or other 

types of psychoeducational or psychosocial interventions, 2 participants in the 

usual-care group mentioned that they had read information about depression or 

anxiety. 

 

Acceptability 

To obtain an impression of the acceptability of the intervention, we investigated “no 

shows”, “dropouts” (Figure) and the intervention uptake.  

 At the start of the study, 7 of the 86 intervention group participants and 4 of 

the 84 usual-care group participants chose not to participate. These 7 intervention 

and 4 usual-care individuals are referred to as “no shows” (Figure). A 2-tailed 

Fisher exact test suggested the absence of any significant effect (P = .54). We then 

investigated the dropout rate across the conditions in those who did participate. We 

had 79 remaining intervention participants and 80 in the usual-care group. During 

the first 6 months, the dropout category showed 13  intervention participants (10 

refusals) and 3 usual-care participants. The second 6-month period showed 4 and 

1 dropouts, respectively. Dropout occurred at a significantly higher rate in the 

intervention group (P = .009, 2-tailed Fisher exact test) (Figure). A certain amount 

of dropout was due to mortality. In the intervention group, 3 of 79 active 

participants died, and in the usual-care group, 2 of 80 active participants died. 

Mortality was not related to either condition (P = .99, 2-tailed Fisher exact test).   



 Data on the uptake of the interventions of the stepped-care prevention 

program are given in Table 3. No participants refused bibliotherapy, 9 refused PST, 

and none refused the written advice to discuss suitable medications with their 

primary care physician. As Table 3 shows, the stepped-care strategy was 

considerably successful. We will return to the acceptability of the intervention in the 

“Comment” section.  

 

Table 3.  Uptake of Interventions of the Stepped-Care Program by quarter 

Participants, No.(%) 

Characteristic 0-3 mo 

(n=79) 

3-6 mo 

(n=66) 

6-9 mo 

(n=64) 

9-12 mo 

(n=62) 

Bibliotherapy 79 (100)    

Problem-Solving Treatment  23 (34.8) 14 (21.9) 6 (9.7) 

Referral to primary care physician  12 (18.8) 13 (21.0) 

 

 

COMMENT 

Main findings 

The aim of this study was to test the hypothesis that an indicated stepped-care 

intervention to prevent depressive and anxiety disorders in people 75 years and 

older is more effective than usual care alone. These data suggest that the 

intervention halved the 1-year cumulative incidence rate of the disorders, and the 

null hypothesis of equal effectiveness had to be rejected in favor of the alternative 

hypothesis that the intervention is more effective than usual care in reducing the 

risk of major depression and anxiety.   

 

Strengths and limitations 

This study has several strengths. The screening procedure identified a number of 

elderly individuals  with depressive and anxiety symptoms who are usually not 

recognized by their primary care physicians as having problems. This finding is 

corroborated by evidence found by the US Preventive Services Task Force 

(Pignone et al., 2002) in 2002 that screening improves identification of depressed 

patients in primary care settings. Another strong feature of this study is the fact that 

it was based on the empirically supported Improving Mood: Promoting Access to 

Collaborative Care Treatment (IMPACT) study (Hunkeler et al., 2006). Similar to 

the IMPACT study, the present intervention included information and options for 



engaging in brief psychotherapy sessions or pharmacotherapy treatments in the 

context of a stepped-care program. Unlike the IMPACT study, the present 

intervention was directed at elderly people (≥75 years) and focused on depressive 

symptoms as opposed to diagnosed major depressive disorder, but then this 

program is “indicated prevention” and not treatment. A further strength of this 

intervention is that it also addressed anxiety, which is especially relevant in light of 

the high co-morbidity between mood disorders and anxiety disorders.  

 A limitation of the study design is that it is impossible to assess the specific 

contributions of each of the various elements of the stepped-care program. In the 

analysis, the intervention had to be treated as a whole; a completely different study 

design would be required to deconstruct this package into its components. Another 

limitation concerns the differential dropout rates, which are of concern because 

they may indicate that the intervention requires an extra effort from some 

participants, despite the apparent successful uptake of the intervention by others. 

The differential dropout rates may also have affected the results of the study. 

However, to overcome this problem, we performed intention-to-treat analysis based 

on 3 different imputation techniques, and in all instances we obtained nearly 

identical results, which underscores the robustness of the findings.  

 

Public health significance 

Existing health care systems have difficulties addressing the demand for treatment 

of the vastly increasing number of elderly people in the population and can only 

avert a fraction of the total disease burden that is attributable to mental disorders 

(Andrews et al., 2004; Chisholm et al., 2004). In this context, it is important to 

prevent the onset of mental disorders. To our knowledge, this study is one of the 

first that supplies evidence that such an endeavor is effective: these results show 

that the risk of anxiety and depressive disorders can be halved when targeting a 

high-risk group of people with subthreshold manifestations of the pertinent 

disorders. To halve the incidence rate of such crippling conditions is a feat in itself, 

but better still, the favorable results were achieved in a possibly economically 

affordable stepped-care program. After all, low-cost interventions were offered first, 

outcomes were monitored, and only if the interventions failed to maintain anxiety 

and depressive symptoms at acceptable levels were more intensive interventions 

offered. This makes the approach not only clinically effective but also potentially 

cost-effective.  

 Only long-term follow-up assessments will shed light on whether this 

intervention prevented or delayed mental illness. However, given the often chronic 



nature of anxiety and depressive disorders, the more realistic assumption is that 

we delayed onset in most participants rather than offering an enduring prophylaxis 

(Rovner et al., 2007). Although the latter is preferable, delay of onset is important in 

its own right given the disabling nature of these disorders. Every year lived without 

an avoidable depressive disorder or anxiety disorder will result in considerably less 

suffering by patients and their families (Cuijpers et al., 2008).  

 We now need to gain better understanding about some remaining issues: 

the long-term effects of the intervention, the identification of target groups that 

would benefit most from the intervention, and the cost-effectiveness of the 

intervention.  
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ABSTRACT 

 

Background: There is an urgent  need for the development of cost-effective 

preventive strategies to reduce the onset of mental disorders. 

 

Aims: To establish the cost-effectiveness of a stepped-care preventive intervention 

for depression and anxiety disorders in high-risk older people, compared to routine 

primary care.  

 

Method: Economic evaluation alongside a pragmatic randomised controlled trial. 

Consenting individuals, presenting with sub-threshold levels of depressive or 

anxiety symptoms were randomly assigned to a preventive stepped-care 

programme (n=86) or to routine primary care (n=84).  

 



Results: The intervention was successful in halving the incidence rate of 

depression and anxiety at €563 (₤412) per recipient and €4,367 (₤3,196) per 

disorder-free year gained, compared to routine primary care. The latter would 

represent good value for money if the willingness to pay for a disorder-free year is 

at least €5,000.  

 

Conclusions: This prevention programme generates depression and anxiety-free 

survival years in the older population at affordable costs.  
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Preventing depression and anxiety in later life is important, both from a public 

health and an economic point of view (de Beurs et al., 1999; Beekman et al., 2002; 

Smit et al., 2006a). The type of trial described in this paper (comparing stepped 

care with usual care) differs from conventional stepped-care projects (which aim at 

cost reduction), since the stepped-care model is expected to be more expensive 

even though it is designed to deliver those ‘extra’ services as efficiently as 

possible. In an earlier study has been demonstrated that the intervention is 

successful in reducing the incidence of anxiety and depression by 50% (van’t Veer-

Tazelaar et al., 2009). However, the substantial involvement of nursing staff makes 

the cost-effectiveness of such an intervention debatable.  

 
Methods 

Participants and procedures 

The cost-effectiveness analysis was conducted alongside a randomised prevention 

trial, comparing clinical outcomes and resource-use between two groups of older 

(75+) participants with sub-threshold depression or anxiety. The intervention group 

followed a stepped-care programme to prevent the onset of full-blown depressive 

or anxiety disorders [indicated prevention (Mrazek and Haggerty and Institute of 

Medicine, 1994)]. The control group received routine primary care. The trial has 

been described in detail elsewhere (van’t Veer-Tazelaar et al., 2009). In brief, 

consenting participants were randomised with equal probability to the intervention 

or to routine primary care in blocks of 4 by an independent statistician. To be 

included in the trial, participants had to be at least 75 years of age, with a score of 



16 or higher on the Centre for Epidemiologic Studies Depression (CES-D) scale, 

but not meeting the DSM-IV diagnostic criteria for depressive disorders (major 

depressive disorder or dysthymic disorder) or anxiety disorders (panic disorder, 

agoraphobia, social phobia or generalised anxiety disorder), as measured with the 

Mini International Neuropsychiatric Interview (MINI). A total of 325 people initially 

agreed to participate, of whom 170 (52%) met the inclusion criteria. Of the 

remainder, 105 (68%) did not meet the inclusion criteria and 50 (32%) withdrew 

their consent prior to randomisation (see Figure 1).  

 

Intervention 

The intervention was designed according to the principles of stepped-care and 

outcome management, thus offering the possibility of a flexible step up to more 

intensive care if necessary. The intervention was structured in cycles of three  
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Figure 1. Flowchart of participants in the trial. CES-D indicates Centre for 

Epidemiologic Studies Depression scale; ITT, intention to treat; PIKO, Preventive 

Intervention for Frail Elderly.  



 
 

months (watchful waiting, bibliotherapy, problem-solving treatment, anti-

depressants), and consisted of four steps. 

Randomised  n=170 

Participants received the  
intervention (n=86)  

Completed 6 month follow-up (n=66)  

 

Completed 12 month follow-up (n=62)   

 

Participants received  
usual care (n=84)  

 

Completed 6 month follow-up (n=77)  

 

Completed 12 month follow-up (n=76)  

No show (n=7) 
       3 unwilling 
       2 cognitive problems 
       2 died  

 

No show (n=4) 
       3 unwilling 
       1 died 

Drop-out (n=4)  
         3 unwilling 
         1 died 

Drop-out (n=1)  
        1 died 

 randomly assessed for eligibility for stepped-care  
depression & anxiety prevention study (n=325) 

Excluded (n=155) 
   Not meeting inclusion criteria (n=80) 
   Unwilling to participate (n=50)  
   Other reasons (n=25)  
 

Drop-out (n=13)  
       10 unwilling 
         1 cognitive problems 
         2 died 

Drop-out (n=3)  
       1 unwilling 
       1 cognitive problems 
       1 died 

Were analysed (ITT) (n=86)   Were analysed (ITT) (n=84)   
 

Individuals (age ≥75)  were mailed PIKO health questionnaire,  
including CES-D (n=5207) 

  

reply (and completed CES-D) (n=2850) 
CES-D score  ≥ 16  (n=886) 

 



Monitoring depression symptom severity with the CES-D every three 

months made it possible to evaluate the outcome of each step. Based on the CES-

D scores, decisions were made to return to watchful waiting or to step up to more 

intensive care. A CES-D score of 16 or higher indicated that a step up came in 

sight and this was then discussed with the participant. 

 

Main clinical outcome 

Trained interviewers, who were blinded for the randomisation status of the 

participants, assessed the MINI/DSM-IV diagnostic status of depressive and 

anxiety disorder (panic disorder, agoraphobia, social phobia, and generalised 

anxiety) at baseline and at the 6 and 12-months follow-up. Participants who did not 

meet the diagnostic criteria for any of the selected disorders at both the 6 and the 

12-month follow-up were assumed to have had a disorder-free year, which was the 

main outcome of this study.  

 

Resource use and costing 

This study was designed from a societal perspective, and therefore the costs of 

health care uptake and patient out-of-pocket expenses were included. Production 

losses in paid work were non-existent in this study population of 75 years of age 

and older.  

Data on resource-use related to health care uptake were collected with the 

Trimbos and Institute of Medical Technology Assessment questionnaire for Costs 

associated with Psychiatric illness (TIC-P), which is the most commonly used 

health care uptake assessment interview in the Netherlands (Hakkaart-van Roijen 

et al., 2002). To calculate the costs, units of resource-use were multiplied by their 

appropriate full economic costs according to the Dutch guidelines for health 

economic evaluations (Oostenbrink et al., 2004). These costs were originally 

calculated for the reference year 2003, but were indexed for the year 2007, based 

on the Statistics Netherlands consumer price index (see Table 1).  

To these we added the costs of medication (anti-depressant medication, 

anxiolytics, and hypnotics), calculated as the price per standard daily dose 

(obtained from the Netherlands Pharmaceutical Compass at www.fk.cvz.nl), plus 

6% value added tax (not deductable for patients), multiplied by the number of 

prescription days, plus the pharmacy dispensing costs of €6.45 per prescription.  

Finally, direct non-medical costs were computed as the expenses incurred 

by the participants travelling to receive professional help, and their loss of leisure 

time, at €8.78 per hour (Oostenbrink et al., 2004). The time that informal care-



givers (friends, neighbours, family) may have spent running errands for the 

participants was also valued at €8.78 per hour.   

Table 1 : Direct medical and direct non-medical costs according to type of health care
 
 

 

 

Direct Medical  

Costs (in 2007 €) 

Direct Non-Medical  

Costs (in 2007 €) 

Health service type    Unit Unit cost 

price a  

zones, hrs b  Unit cost 

price c 

General practitioner d Contact 21.36 1zone, 1h 10.00 

Medical Specialist,  

   out-patient dept.  

 

Consultation 

 

59.23 

 

4 zones, 3h 

 

36.40 

Social worker  Contact 47.59 2 zones, 3h 29.40 

Physiotherapist Contact 24.06 2 zones, 2h 20.60 

Community psych. nurse  Contact 47.59 4 zones, 3h 36.40 

Private practice  

   psychotherapist  

 

Session 

 

80.38 

 

2 zones, 2h 

 

20.60 

Regional mental health  

   service 

 

Contact 

 

131.14 

 

4 zones, 3h 

 

36.40 

Alternative treatment Contact 40.79 2 zones, 1h 11.80 

Meals on wheels meal 4.00 0zones, 0h 0.00 

Social activities e day 11.88 0zones, 0h 0.00 

Home care Hour 22.95 0zones, 0h 0.00 

Informal care  

   (family, friends) f 

 

Hour 

 

8.78 

 

0zones, 0h 

 

0.00 

 

a
  Integral unit cost prices (Oostenbrink et al., 2004. Indexed for 2007) 

b
  Based on average distances (in special tariff taxi zones) and travel + waiting + treatment 

 times (in hrs) for receiving treatment (cf. Oostenbrink et al., 2004. Indexed for 2007) 
c
  Costs of 2 taxi zones v.v., reduced tariff = € 3.00. 4 taxi zones v.v. = € 10.00. 1h time = 

 €8.80 (Oostenbrink et al., 2004. Indexed for 2007) 
d  

Average direct medical cost price per GPsurgery contact = € 21.36. However, the 

 majority of contacts of older people with their GP regard ‘medication repeat 

 prescriptions’ = € 10.10 and the true type of contact in this study is unknown. Therefore 

 we may assume that the real direct medical costs of  GP contacts are probably lower.     
e
  Mini-bus transport is included in the day-care, social activities price  

f
  Valued as domestic help (cf. Oostenbrink et al., 2004. Indexed for 2007) 

 

 

The costs in Euro (€) can be converted to Pounds Sterling (£) using the purchasing 

power parities reported by the Organisation for Economic Co-operation and 

Development which convert currency immediately and take into account the 



differential buying power across countries. For the reference year 2007, €1 in the 

Netherlands was equal to £0.73. 

Per-patient intervention costs 

The per-patient intervention costs were calculated for each of the treatment steps 

separately. The average costs of the first screening step were estimated to be €26 

(₤19). This step consisted of watchful waiting, and involved sending the CES-D 

questionnaire by post (€1), a telephone call made by a specialised nurse (€16), 10 

minutes of administration time (€7), and the time needed by the participant to 

complete the questionnaire (€2).   

The second step consisted of bibliotherapy, with the active involvement of 

district (enrolled) nurses. The average costs of this step were estimated to be € 

259.25 (₤189.77). The costs of this step were calculated as the costs of the time 

needed by the nurses for an average of  4 15-minute sessions (€42.73), 

corresponding travel expenses of 4x30 minutes (€97.84), plus administration time 4 

× 10 minutes (€28.48). Added to these costs were the costs of the screening, 

which was similar to the screening described in the first step (€26). The participants 

incurred costs for a folder, a self-help book and worksheets (€29.00). Their time 

costs were valued as leisure time for 4 15-minute (totalling €8.80), plus an average 

of 3 hours spent reading the bibliotherapeutic material (€26.40).  

The third step involved problem-solving treatment provided by (registered) 

district community psychiatric nurses. The costs of this step were calculated to be 

€638.24 (₤467.19). These costs consisted the time needed by the nurses for an 

average of 4 45-minute sessions (€285.52), plus administration time 4 × 15 

minutes (€95.16), plus the completion of worksheets (€2) plus travelling time 4 × 30 

minutes (€203.16). To these were added the costs of the time needed by the 

participants for 4 45-minute sessions each (€26.40), and the costs of the screening 

(€26).   

The last step involved screening (€26) and referral to a general practitioner, if 

necessary. The total costs of this step were calculated to be €59.36 (₤43.45). 

These costs were calculated as the costs of writing a letter of referral to the general 

practitioner, plus the direct medical costs of a 10-minute visit to the general 

practitioner (€21.36), plus the participant’s out-of-pocket expenses for travel and 

the time needed to make this visit (€10).   

 

Analysis 



All analyses were carried out on an intention-to-treat-basis. Therefore, all 

participants were analysed in the group to which they were randomised, and 

missing data were imputed, using two different techniques for missing clinical end-

points and missing cost data.  

Missing clinical end-points (MINI/DSM diagnostic status) were replaced by 

their most likely value, taking into account the mechanism that generated the 

missing values. Predictors of outcome and missingness  were identified by logistic 

regression analysis. Predictors of outcome help us to obtain the most exact values 

of the outcome variable, and predictors of missingness help us to correct for the 

bias that may be caused by differential loss to follow-up. The statistically significant 

predictors were used in a regression imputation (as implemented in Stata) to obtain 

the required predicted values (van’t Veer-Tazelaar et al., 2009).  

Missing cost data were imputed according to the Last Observation Carried 

Forward (LOCF) method, because this method provided the most conservative 

estimates for our data, thus strengthening the 0-hypothesis of equivalence of both 

the cost and the effectiveness of the intervention, compared to routine primary 

care. The LOCF method was considered to be the most conservative approach for 

the calculation of costs in this study, since there was a visible trend from higher 

costs at baseline towards lower costs at the following measurement points. 

The imputed data were then analysed. First, it was determined how many 

participants had MINI/DSM-IV Depression or Anxiety in each of the groups at 

follow-up, to assess the risk of developing depression or anxiety. The probability of 

not developing depression or anxiety is equal to 1-risk, and this was interpreted as 

the likelihood of a depression/anxiety-free year. The incremental effectiveness was 

computed as the difference in the probability of a disorder-free period between the 

intervention group and the control group.  

The mean total costs for each of the groups were calculated, both at 

baseline and at follow-up. The cumulative annual differences in costs were 

computed to obtain the increase (or decrease) in costs over time in each of the 

groups. The incremental costs could then be calculated as the difference in the 

costs of the intervention group minus the costs of the routine primary care group. 

Both the incremental costs and the incremental effects were used to 

calculate the incremental cost-effectiveness ratio (ICER). The ICER describes the 

incremental costs for gaining one disorder-free year. This was carried out 

according to the relevant guidelines for health economic evaluations (Langley, 

1996; Siegel et al., 1997; Torrance et al., 1996). 



Non-parametric bootstraps were used to simulate 5,000
 
ICERs, which were 

plotted on the cost-effectiveness plane
 
(see Figure 2). In this way, the degree of 

uncertainty associated with the ICER is visualised (van Hout et al., 1994). To be 

more precise, each simulated ICER can be plotted in one of the four quadrants of 

the ICER plane. In the NE-quadrant the intervention produces superior health 

gains at additional costs, compared to routine primary care. In the NW-quadrant 

inferior health gains are produced at additional costs. Clearly, for the intervention 

this is the worst possible outcome, and the intervention is then said to be 

“dominated” by routine primary care. In the SW-quadrant inferior health gains are 

produced, but there are some cost-savings. And finally, in the SE-quadrant the 

intervention produces superior health gains (compared to the other group) and 

does so for less costs; the intervention is then said to “dominate” routine primary 

care. From a decision-analysis point of view, the ICER plane helps to ascertain the 

probability that the intervention falls within the quadrants, and these probabilities 

will be reported.  

It is often seen that a new intervention has a high probability of falling 

within the NE-quadrant, because the intervention is successful in generating better 

health outcomes, albeit at higher costs. However, to decide whether the 

intervention offers good value for money, another piece of information is required: 

the willingness to pay (WTP) for an additional unit of health gained. The WTP 

ceiling, indicating a cap on the costs that one is willing to pay for an additional 

disorder-free year, however, is an unknown quantity. We therefore used a series of 

WTP ceilings, and calculated the probability that the intervention is more 

acceptable than routine primar care from a cost-effectiveness point of view for each 

of the WTP ceilings (Barrett & Byford, 2003). This can be visualised in an ICER 

acceptability curve, with increasing WTP levels on the horizontal axis, and on the 

vertical axis is the probability that the intervention is more acceptable from a cost-

effectiveness point of view, given the corresponding WTP ceiling (see Figure 3).   

 

Sensitivity analysis 

The single most important cost-driver was the intervention, and in particular the 

costs of the nurses’ time. It is also a cost-driver that is surrounded by some 

uncertainty, specifically with regard to steps 2 and 3 of the programme, since, for 

instance, the optimal and most cost-effective amount of sessions for bibliotherapy 

and PST in later life is not yet known. To ascertain the robustness of our findings, 

all the analyses were repeated for 6 different cost scenarios: in one scenario the 



costs of the nurses was decreased by 20%, and in the other five these costs were 

repeatedly increased by 20%.  

 
Results 

Sample 

The participants were predominantly female (74%), and had a mean age of 81.4 

years (s.d.=3.7) (see Table 2). Approximately 30% of the participants were married 

or living with a partner, and 73% had a level of education that was lower than or 

equivalent to secondary education. One in every two participants (50%) suffered 

from more than 2 chronic illnesses (such as ischemic heart disease and arthritis). 

At baseline, the mean CES-D score was 21.6 (5.1).  
 
Table 2.  Baseline Demographic and Clinical characteristics of the Participants * 

Characteristic 

Intervention 
group 

(n=86) 

Usual Care 
group 

(n=84) 

Total † 

 
(n=170) 

Female gender (%) 60 (70) 65 (77) 125 (74) 

Age on entry (yrs)  81.8±3.8 81.1±3.5 81.4±3.7 

Married or living with partner  (%) 26 (31) 24 (29) 50 (30) 

Education beyond secondary school  (%) 24 (29) 22 (26) 46 (27) 

Rural living (<10.000 inhabitants) (%) 36 (42) 39 (46) 75 (44) 

Chronic diseases (>2) (%) 36 (42) 45 (54) 81 (48) 

Centre for Epidemiologic Studies Depression score ‡ 21.2±5.0 22.1±5.2 21.6±5.1 

*  Plus-minus values are means ± Standard Deviation 
†  There are no significant differences between groups 
‡  Scores for the Centre for Epidemiologic Studies Depression scale range from 0 to 60, 

with higher scores indicating more (severe) depressive/anxiety symptoms  

 

Incremental costs  

The mean total costs at baseline were €601 (s.d. 559) in the intervention group and  

€618 (s.d. 531) in the usual care group, indicating that randomisation produced 

evenly distributed costs across the conditions at baseline. The mean total costs 

were direct medical costs, the costs of treatment offered by a broad range of both 

formal and informal care-givers, plus direct non-medical costs incurred by the 

participants when they travelled to the care-givers. Table 3 presents the per-capita 

costs (mean, s.d.) that were accumulated over one year in each of the groups.   

 

Table 3 : Annual per capita costs (mean, s.d.) according to study group, in 2007, in 



euro 

 Experimental group (E) 

(n=86) 

Usual Care group (C) 

(n=84) 

Difference (E-C) 

(95% CI) 

 Intervention 563 (361)  - -  563 (486 to 641) 

 GP 131 (118)  101 (86)  29 (-2 to 60) 

 Medication a) 25 (58)  20 (48)  5 (-12 to 21) 

 Psychological support b) 89 (294)  76 (229)  13 (-67 to 93) 

 Home care 1367 (1263)  1497 (1415)  -130 (-536 to 276) 

 Meals on wheels 63 (198)  66 (192)  -3 (-62 to 56) 

 Social activities 2 (14)  31 (158)  -28 (-63 to 6) 

 Other medical c) 257 (314)  245 (303)  12 (-82 to 105) 

 Informal care 208 (394)  171 (280)  37 (-67 to 140) 

Direct medical costs 2141 (1566)  2208 (1689)  521 (28 to 1014) 

Direct non-medical costs 280 (303)  245 (251)  35 (-49 to 119) 

Total cost 2985 (1711)  2453 (1828)  532 (-4 to 1068) 

 
a
)  Medication= antidepressants, anxiolytics, hypnotics  

b
)  Contacts with community psychiatric nurse, psychologist, or social worker, not part of the 

intervention 
c
)  Medical Specialist out-patient consultation, physiotherapist, alternative treatments 

 

The intervention costs per participant were € 26.00 for step 1, € 259.25 for step 2, 

€ 638.24 for step 3, and € 59.36 for step 4. However, the aim of the stepped-care 

prpogramme was to provide more intensive and more expensive interventions only 

if the less intensive interventions were ineffective. All 86 (100%) participants 

attended step1, 79 (92%) attended step 2, 38 (44%) attended step 3, and, 25 

(29%) participants finally attended step 4. On average, the intervention costs 

amounted to €563.42 (₤412.42). The total incremental costs are calculated as the 

difference between the two groups, hence €2,985 - €2,453 =  €532, indicating that 

the intervention was more costly than routine primary care.  

 

Incremental effectiveness 

The intervention halved the 12-month incidence of depressive and anxiety 

disorders (relative risk, 0.49; 95% confidence interval, 0.24 to 0.98). In the 

intervention group, 76 of the 86 participants did not develop a MINI/DSM-IV major 

depression or anxiety disorder during the 12-month period. The probability of a 

depression/anxiety-free year was therefore 76/86=0.88. In the routine primary care 

group the probability of not developing depression or anxiety was 64/84=0.76. The 

incremental effectiveness was calculated as the difference between the 

probabilities of a beneficial outcome in each of the groups, i.e. 0.88-0.76=0.12, with 



a 95% confidence interval of 0.01-0.24, and was statistically significant at P=0.037. 

The incremental effectiveness was the clinical parameter of interest in the 

remainder of this study. Its inverse, the number-needed-to-treat (NNT), was 

1/0.12=8.3, indicating that an extra disorder-free year was gained in one out of 

every eight participants in the experimental group.  

 

Incremental cost-effectiveness  

The incremental cost-effectiveness ratio (ICER) was calculated as (C1-C0)/( E1-E0), 

where C is the average annual per capita cost and E is the percentage of 

participants who did not develop depression or anxiety in the two groups (sub-

scripted 1 and 0, respectively).  

 

 

Figure 2. Distribution of bootstrapped ICERs (n=5,000) in the cost-effectiveness plane, 

primary analysis 
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In this study, in which the incremental costs were €532 and the incremental effects 

were 0.12, the mean incremental cost-effectiveness ratio was therefore estimated 

at €532/0.12 = €4,367 for a depression/anxiety-free year. Using the 5,000 

bootstrap estimates, the median ICER and its 95% confidence interval could also 

be estimated at €4,297 (95% CI -899 to 27,077).  

In the incremental cost-effectiveness plane, each dot indicates one 

simulated ICER. Of these, 96% fell in the NE-quadrant, indicating a probability of 

96% that by applying the intervention a health gain is produced, but at additional 

costs. In addition, 1% of the ICERs fell in the NW-quadrant (dominated) and 

another 3% in the SE-quadrant (dominates). 

 

Acceptability  

The incremental cost-effectiveness acceptability curve suggests that when the 

willingness to pay for a depression/anxiety-free year is €5,000, €10,000 or 

€20,000, then this preventive programme would have a probability of being 

regarded as more cost-effective than routine primary care by 57%, 86% and 94%, 

respectively (Figure 3).  

 

Sensitivity analysis 

The intervention costs mainly consist of the costs of the nurses and their travelling 

expenses for visits to their clients. Jointly these costs therefore constitute the most 

important cost-driver. However, there is uncertainty surrounding these costs.  

Therefore, sensitivity analyses were conducted, based on the estimated nurses’ 

costs minus 20%, and plus 20%, 40%, 60%, 80%, and even 100% to verify the 

robustness of the results. 

In the base-case scenario the median ICER was €4,297 per disorder-free 

year gained. The median ICER increased to €7,499 if the nurses’ costs increased 

by 100%; an ICER which has a 90% probability of falling below the willingness to 

pay ceiling of €20,000. The outcomes of the sensitivity analyses are presented in 

Table 4. The decrease and increases in ICERs do not affect the overall conclusion 

in any fundamental way. This indicates that the intervention still produces better 

health at additional costs, compared to routine primary care. 
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Figure 3. Cost-effectiveness acceptability curve: probability that the intervention is 

acceptable (y-axis) compared to routine primary care given varying thresholds for 

willingness to pay (x-axis), based on 5,000 bootstrap replications  

  



 
 

 

 

 

Discussion 

Main findings 

The intervention was successful in reducing the risk of disorder onset by 50%,  

compared to routine primary care, at incremental costs of €532. A depression / 

anxiety-free year was achieved on average for €4,367 (median €4,297). The 

probability that the intervention is considered to be more acceptable than routine  

primary care depends on the willingness to pay for a disorder-free year; at € 5,000, 

€10,000 and €20,000 this likelihood is 57%, 85% and 95%, respectively, 

suggesting that at willingness to pay ceilings of €5,000 and above the intervention 

must be regarded as good value for money, but this conclusion is somewhat 

sensitive to the valuation of the nurses’ time.  

 
Page Break

Table 4.  Incremental cost-effectiveness for standard stepped care, and 6 adjusted 

versions of stepped care in € per depression/anxiety–free year  

 Standard 

stepped care   a)  

- 20%  

 b) 

+ 20% 

 c) 

+40% 

c) 

+60%  

c) 

+80% 

c) 

+100% 

c) 



Incremental        

 costs €532 €449 €615 €697 €780 €863 €945 

 effects 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

Incremental cost/effect d)       

 median ICER €4.297 €3,491 €4,819 €5,610 €6,215 €6,896 €7,499 

Distribution on the cost-effectiveness plane       

 1st quadrant (NE) 0.96 0.93 0.97 0.98 0.98 0.98 0.98 

 2nd quadrant 

 (inferior-NW) 

0.01 0.02 0.02 0.01 0.02 0.02 0.02 

 3rd quadrant (SW) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 4th quadrant 

 (dominant -SW) 

0.03 0.05 0.01 0.01 0.00 0.00 0.00 

WTP ceiling e)         

 5,000 57% 66% 51% 41% 33% 28% 21% 

 10,000 86% 88% 82% 79% 75% 71% 67% 

 20,000 95% 95% 94% 93% 92% 90% 90% 

 
a
)  standard stepped care = step1 : watchful waiting, step2  : bibliotherapy, step 3 : PST, 

step 4 : referral to general practitioner for medication  
b
)  nurses’ costs minus 20% 

c
)  nurses’ costs plus 20%, 40%, 60%, 80%, and 100% 

d
)  Median ICER = 50

th
 percentile of 5,000 bootstrap replications of the ICER  

e
)  WTP=willingness to pay 

 

Related studies 

The incremental costs of the stepped-care programme, compared to routine 

primary care in our study appear to be higher than those reported by Willemse et 

al. (2004) and Smit et al. (2006)  (Willemse et al., 2004; Smit et al., 2006b). 

Bibliotherapy could generate a depression-free year while producing cost-savings 

compared to routine primary care, at €289 (₤212) .    

The incremental costs of the stepped-care programme compare favourably 

with those reported by Simon et al. (2001), who compared the incremental cost-

effectiveness
 

of stepped collaborative care with usual care for patients with 

persistent depressive
 
symptoms. The

 
collaborative care included systematic patient 



education, an
 
initial visit to a consulting psychiatrist, 2–4 months

 
of shared care 

provided by a psychiatrist and a primary care physician,
 
and the monitoring of 

follow-up visits and adherence to medication
 
regimen. The incremental

 
cost-

effectiveness was $7,826 per depression-free year (€6,908 or ₤5,057). They 

concluded that these findings are consistent with those of other randomised trials. 

Improving the outcomes of treatment for depression treatment in primary care 

requires the investment of
 
additional resources, but the return on this investment is 

comparable
 
to that of many other widely accepted medical interventions (Simon et 

al., 2001).
 
 

 

Cost-effectiveness of the stepped-care programme  

Although the stepped-care programme appears to be cost-effective, the two active 

interventions of the programme (step 2 and 3) may be relatively costly when 

compared to one-step self-help interventions. Nevertheless, using a stepped-care 

programme can be more cost-effective overall when less costly interventions are 

offered first that may mitigate mental health problems. A smaller percentage of the 

total group of participants would then move on to the more intensive and costly 

interventions. Precisely this phenomenon was observed in these data and 

contributed to keep the cumulative per-patient costs of the stepped-care 

intervention as low as €532.  

However, the steps themselves and perhaps a different order of steps 

deserve closer scrutiny. In the literature, it is consistently described that sub-clinical 

manifestations are amenable, particularly through preventative CBT and PST, as is 

evidenced by a meta-analysis of randomised prevention trials(Cuijpers et al., 

2008). Both treatment types help subjects to acknowledge their symptoms and 

encourage them to switch to more active self-management strategies. This makes 

CBT and PST promising candidates for prevention and was the reason we chose 

them. Furthermore, many (older) participants seem to prefer psychotherapy to 

medication (van Schaik et al., 2004), which was also a reason for the structure of 

the stepped care programme in this study.   

However, since the major cost of the stepped-care programme was the 

nursing time spent in delivering PST in Step 3, a cost-saving solution might be to 

exchange Step 3 and 4, this way firstly accommodating the relative cheapness of a 

GP prescribing off-patent antidepressants followed in the next and last step by the 

dedicated but costly nurse delivering a psychological intervention. It might be 

worthwhile to study the effects, the costs and the consequences both for the 

participants and their general practitioners of such an exchange of Steps. We do 



not know, for instance, to what extent participants in a prevention study will accept 

preventive drug treatment with antidepressants. In the Netherlands, antidepressant 

medication is often prescribed, but not for preventative purposes, and adherence 

rates are typically low. Two other (possible) cost-saving approaches might be that 

participants may choose their own preferred order of steps, or to drop the 

expensive PST step altogether. However, apart from the costs of the intervention, 

the effects have an equally important impact on the costs-effects ratio. The effects 

are known to be depending on the degree of the patients’ acceptance / adherence 

of the intervention. Furthermore, the stepped-care programme in this study was 

analysed as a whole (van’t Veer-Tazelaar et al., 2009) and the effectiveness of the 

separate parts of which the entire programme consisted, are not known.  

  

Strengths and limitations 

A limitation of this study concerns the fact that attrition may have compromised the 

representativeness of the sample (24 drop-outs in the intervention group versus 8 

in the routine primary care group, see Figure1). Unwillingness was the reason for 

16 of the 24 drop-outs. Three elderly people in our sample dropped out after they 

had initially given their consent. A further 10 dropped out between 1 and 6 months, 

and after 6 months there were an additional 3 drop-outs. The data may point 

towards self-selection of participation in (or out of) treatment, or the self-help and 

PST interventions may have been perceived by the participants as too strenuous 

relative to the symptom levels, resulting in a lack of perceived need for these 

interventions. Another limitation may be that reducing or (repeatedly) raising the 

costs of the nurses by 20% was a somewhat arbitrary choice. It does, however, 

demonstrate that the results may generalise to other health-care settings in which 

salary-costs may differ.   

Strengths of this study were its randomised design, the real-life integrated 

preventive care we offered, and the twelve months of follow-up. Elsewhere we had 

already provided evidence that the prevention of late-life depression and anxiety is 

effective and, to our knowledge, this is one of the first studies that has provided 

that kind of evidence. Moreover, we were also able to generate some evidence that 

those favourable results were achieved in a cost-effective way.  
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ABSTRACT 

 

Objective: Depressive and anxiety disorders in later life have a high incidence, 

and are associated with reduced quality of life. Elsewhere we demonstrated that a 

stepped-care prevention approach was successful in halving the incidence of these 

disorders over a period of 12 months. As a decreasing effect over time is to be 

expected, our aim was to investigate the longer term effects.   

 

Design: Randomised controlled trial.  

 

Setting: Thirty-three primary care practices in the Netherlands.  

 

Participants: 170 consenting individuals, 75 years of age and older, presenting 

with sub-threshold depression or anxiety, not meeting the diagnostic criteria.  

 

Intervention: Participants were randomised to a preventive intervention or usual 

care. In the first 12 months, the preventive intervention entailed watchful waiting, 

bibliotherapy, problem-solving treatment, and referral to a primary care physician 

for medication, if required. In the last 12 months, 95% of the participants ceased to 

receive such support. 

 

Measurements: Mini International Neuropsychiatric Interview  

 

Results: The cumulative incidence rate of DSM-IV major depression or anxiety 

disorder over a period of 24 months was halved by the intervention, from 33/84 

(39.3%) in the usual care group to 17/86 (19.8%) in the intervention group (Odds 

Ratio = 0.38; 95% confidence interval 0.19 to 0.76), which was significant (z=2.75; 

P=0.006). The corresponding number needed to treat was 5.12. 

 

Conclusion:  A stepped-care approach to the prevention of depression and 

anxiety in late life was not only successful in halving the incidence of depressive 

and anxiety disorders after 1 year, but these favourable effects were sustained 

over 24  months. 



Page Break

 

INTRODUCTION 

Late-life depression and anxiety are highly prevalent in society in general, and 

associated with a substantial disease burden, especially in greying societies. 

However, treatment uptake rates are low, and the prognosis often remains poor, 

even after treatment (Andrews et al., 2000; Jackson et al., 2007). To further reduce 

the disease burden due to depression and anxiety, prevention may be a promising 

option. ((WHO) World Health Organization, 2005) Substantial progress in 

prevention research during recent years has generated some optimism about the 

possibility of preventing mental disorders, or at least delaying their onset (van't 

Veer-Tazelaar et al., 2009; Cuijpers et al., 2008). Since many older primary care 

patients suffer from either depression or anxiety, or both, (van't Veer-Tazelaar et 

al., 2007) the effects of preventive interventions need to be evaluated in people 

who are at risk for developing one or both of these disorders.  

 Mrazek and Haggerty make a distinction between ‘universal’, ‘selective’ 

and ‘indicated’ prevention (Mrazek and Haggerty and Institute of Medicine, 1994). 

Universal prevention targets the general population (e.g. mass media campaigns), 

selective prevention targets segments of the population with an increased risk of 

developing a mental disorder because they have been exposed to risk factors (e.g. 

support groups for widows), and finally, indicated prevention targets people who 

have some symptoms of the disorder but do not yet meet the full diagnostic criteria. 

The latter group is targeted on the understanding that the presence of some 

symptoms is a strong indicator of the imminent onset of the full-blown disorder 

(Smit et al., 2006; Smit et al., 2007; Schoevers et al., 2006; Cuijpers et al., 2005; 

Munoz et al., 1995; Cole, 2008). Therefore the aim of offering preventive 

interventions to this group is to reduce the occurrence of new cases or to delay the 

onset of the disorder, while also reducing the severity of the symptoms, and the 

duration of the episode of the sub-threshold condition. Moreover, indicated 

prevention, which closely resembles conventional treatment (such as cognitive 

behavioural therapy and problem-solving therapy), is relatively easy to implement 

in the primary care setting (Rost et al., 2005). However, primary care is also over-

burdened by the demands
 
of chronic and complex medical disorders (Bartels et al., 

2004). Therefore, the indicated prevention programme in this study was designed 

with a stepped-care approach, to maximise the effects for those who need it – with 

the least possible effort. 



 Elsewhere, we demonstrated that after a follow-up of 12 months the effects 

were substantial: onset of the disorder onset was reduced by 50% in the 

intervention group, compared to a control group receiving usual care in the primary 

care setting (van't Veer-Tazelaar et al., 2009). However, in a meta-analytic review 

of preventive interventions, a trend was found indicating a decreasing effect over 

time (Cuijpers et al., 2008). Therefore, we re-assessed the effectiveness of the 

programme after 24 months.  

 

METHODS 

The methodology of the study has been described in detail elsewhereby the first 

author (van't Veer-Tazelaar et al., 2009; van't Veer-Tazelaar et al., 2006). Briefly, 

the objective was to evaluate the effectiveness of the stepped-care programme as 

a whole, compared to usual care in the primary health care setting. In keeping with 

indicated prevention, the participants who were included in the trial had some 

symptoms of depression and anxiety, but did not meet the full diagnostic criteria for 

the disorders. Those who were eligible for participation were identified among the 

study population of a large (N=2850) prevention project, the ‘Preventive 

Intervention for Frail Elderly’ (PIKO) project. Of the 325 elderly people in the PIKO 

database who were randomly approached and invited to participate in the stepped-

care prevention programme, 170 (52.3%) met the inclusion criteria and were 

randomised. Of the remaining individuals, 105 (67.7%) did not meet the inclusion 

criteria, and 50 (32.3%) withdrew their consent prior to randomisation (Figure 1). 

The participants were randomised with equal probability to either usual care or the 

preventive intervention by an independent statistician. The study protocol was 

approved by the VU University Medical Ethics Committee.  

 

Intervention 

The stepped-care programme consisted of four steps, each lasting three months. 

Briefly, the participants started with the least intensive intervention: watchful 

waiting, because it is well known that sub-threshold symptoms may be only 

temporary, and spontaneous remission is common.  

The second step consisted of a bibliotherapeutic self-help intervention 

based on cognitive behavioural therapy, the “Coping with Depression” course 

(Lewinsohn 1984) adapted for use in the Netherlands (Antonuccio et al., 1984; 

Cuijpers, 1998; Haringsma et al., 2005). The course was also adapted for 

individual use, and extended to include chapters on anxiety. The participants were 

expected to independently work through the chapters of the self-help book, but 



they received a maximum of three home visits and a number of supporting 

telephone calls from district nurses.  

Figure 1: Consort flow-chart  



 

The third step consisted of problem-solving treatment (PST), a brief 

86 Assigned to the intervention group 

66 completed 6-month follow-up 

62 completed 12-month follow-up 

 

84 Assigned to the usual care group 

 

77 completed 6-month follow up 

76 completed 12-month follow up 

 7 No shows  
       3 Unwilling 
       2 Cognitive problems 
       2 Died  

 

4 No shows 
       3 Unwilling 
       1 Died 

4 Dropped out 
         3 Unwilling 
         1 Died 

1 Dropped out 
        1 Died 

325 individuals were randomly assessed in the PIKO database 
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    80 Did not meet inclusion criteria 
    50 Unwilling to participate 
    25 Other reasons  
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         1 Cognitive problems 
         2 Died 
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       1 Unwilling 
       1 Cognitive problems 
       1 Died 
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         1 Stroke  
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         2 Terminally ill  
         2 Died 

60 completed 18-month follow-up 

59 completed 24-month follow-up 

 

74 completed 18-month follow-up 

 

70 completed 24-month follow-up 

 

170 Randomised 



practical skill-building psychological treatment (Mynors-Wallis, 2001; Kendrick et 

al., 2005), which was offered during a maximum of seven home visits from a district 

psychiatric nurse. The nurse explained the various stages of PST and stimulated 

the patients to apply it to real-life problems. The second and third steps, 

bibliotherapy and PST, are both rooted in cognitive behaviour therapy. Evidence 

from a meta-analysis of randomised prevention trials (Cuijpers et al., 2008) shows 

that preventive cognitive behaviour therapy-based bibliotherapy and PST are the 

most appropriate interventions with which to manage sub-clinical manifestations of 

depressive and anxiety disorders.  

The fourth, and final step was referral to a primary care physician to 

discuss suitable medication (i.e. antidepressants or anxiolytic medication), if 

necessary. The primary care physician received information about history of 

diagnosis and treatment to guarantee consistency in the intervention and to 

support decisions concerning further treatment where appropriate. 

Changes in the severity of the symptoms were monitored with the Centre 

for Epidemiologic Studies Depression scale (CES-D) every three months. On the 

basis of the CES-D scores, decisions were made to return to watchful waiting or to 

step up to a more intensive level of treatment.  

To guarantee treatment integrity, the participating nurses were supervised 

periodically.  

 

Usual care 

Participants in the usual care group had unrestricted access to routine medical 

care for their depression or anxiety symptoms. The health care uptake in the usual 

care group was recorded at 0, 12, and 24 months.  

 

Measures and outcomes 

The presence of depressive and anxiety symptoms at baseline was measured with 

the CES-D which has been found to be a satisfactory instrument with which to 

screen for depressive and anxiety disorders and to measure the severity of the 

symptoms (Breslau, 1985). The CES-D was used (a) at baseline, to include 

participants with sufficient symptoms, and (b) at 3, 6, 9, 12, 18 and 24 months. A 

CES-D score >16 determined whether or not the treatment was stepped up to the 

following level of the intervention.  

 To diagnose major depressive or anxiety disorders, the Mini International 

Neuropsychiatric Interview (MINI) (Sheehan et al., 1998) was administered by 

trained interviewers who were unaware of the participants' randomisation status.  



This was used at baseline, to exclude patients with full-blown disorders, and at 6, 

12, 18 and 24 months, to determine whether or not the baseline depressive and 

anxiety symptoms had developed into a major depressive or anxiety disorder, 

which was the primary outcome.  

 

Analysis 

The analyses were performed in agreement with the intention-to-treat principle 

(ITT). Hence, all participants were analysed in the group to which they were 

randomised. The analyses were performed in Stata version 8.2. (StataCorp LP, 

College Station Texas), in several steps.  

 First, we generated descriptive statistics of the baseline characteristics of 

all participants (Table 1) to check whether randomisation was successful in 

generating two similar groups. 

 Secondly, because the ITT principle requires that analyses of outcome 

data are based on all randomised participants, including those who have missing 

data at a later point in time, the missing data had to be replaced by estimates. 

From the statistical point of view, the preferred strategy is imputation based on 

conservative estimates that strengthen the null-hypothesis of no effect. In curative 

trials last-observation-carried-forward helps to achieve this goal, because the 

clinically unfavourable baseline scores are then used to impute missing values at 

later end-points. However, in prevention trials this may not be the case. After all, 

the participants are relatively healthy when they enter the trial, and their condition 

may worsen over time if the preventive intervention is unsuccessful. Last-

observation-carried-forward imputation is therefore not recommended for 

prevention trials. Instead, we used two different imputation techniques, starting with 

regression imputation (as implemented in Stata). MINI diagnostic status at 24 

months was imputed with CES-D and age as predictors. To gauge the robustness 

of the outcomes under imputation, we also used multiple imputation which relies on 

more plausible assumptions than, for instance, last-observation-carried-forward 

(Stevens et al., 2007). Thus, missing end-points were replaced by 10 new 

estimates, the key analyses were performed ten times, and the results of these 

analyses were then pooled into a single statistical test. This helps to retain the 

uncertainty that is inherent to imputation (Rubin, 1987). For multiple imputation, we 

used Stata’s hotdeck procedure, stratified for baseline CES-D (cut-off 15/16) and 

age (cut-off 84/85). 

 Thirdly, to test the hypothesis that the intervention would be more 

successful than usual care in reducing the risk of depressive and anxiety disorders, 



we performed logistic regression analysis of MINI diagnostic status on treatment 

condition (0=control, 1=intervention). This produced the odds ratio (OR) that 

describes the relative risk reduction of developing a MINI/DSM-IV depressive or 

anxiety disorder in the intervention group, compared to the control group. This 

analysis was performed for each of the imputation strategies, and was then 

repeated once more, restricting the analysis to the cases with complete data.  

 In accordance with the guidelines of the Consolidated Standards of 

Reporting Trials (CONSORT), we obtained the number-needed-to-treat (NNT) as 

the inverse of the risk difference. The risk difference was obtained by regressing 

MINI status on the treatment indicator in a linear probability model. The latter was 

specified as a generalised linear model for a binary outcome, with identity as the 

link function.  

 

Results 

Population 

The randomisation procedure was successful, because there were no significant 

differences in socio-demographic or clinical characteristics between the 

intervention group and the usual care group (Table 1).  

 

Table 1.  Baseline Demographic and Clinical characteristics of the Participants * 

Characteristic 

Intervention 
group 

(n=86) 

Usual Care 
group 

(n=84) 

Total † 

 
(n=170) 

Female gender (%) 60 (70) 65 (77) 125 (74) 

Age on entry (yrs)  81.8±3.8 81.1±3.5 81.4±3.7 

Married or living with partner  (%) 26 (31) 24 (29) 50 (30) 

Education beyond secondary school  (%) 24 (29) 22 (26) 46 (27) 

Rural living (<10.000 inhabitants) (%) 36 (42) 39 (46) 75 (44) 

Chronic diseases (>2) (%) 36 (42) 45 (54) 81 (48) 

Centre for Epidemiologic Studies Depression score ‡ 21.2±5.0 22.1±5.2 21.6±5.1 

Previous depressive/anxious episode  (%)  11 (13) 13 (15) 24 (14) 

*  Plus-minus values are means ± Standard Deviation 
†  There are no significant differences between groups 
‡  Scores for the Centre for Epidemiologic Studies Depression scale range from 0 to 60, 

with higher scores indicating more (severe) depressive/anxiety symptoms  

 

With regard to previous episodes of depressive or anxiety disorders, 24 (14%) 

participants reported a disorder that had remitted for more than a year preceding 



randomisation. These 24 participants were distributed evenly across the two 

groups: 11 in the intervention group and 13 in the usual care group (χ2
= 0,25 ; 

df=1; P=0.62).   

 

Outcomes 

As can be seen in Figure 2, the likelihood of becoming a case increased with time, 

but more so in the usual care group than in the intervention group; the latter is 

associated with a marked risk reduction, beginning at 12 months and lasting to 24 

months.  

 
FIGURE 2. Risk of becoming a case of MINI depressive/anxiety disorder by condition 
and time.  Intention to treat analysis, regression imputation. 
 

 
The corresponding data at 12, 18 and 24 months are presented in detail in Table 2.  

 

 At 24 months, 17 of the 86 (19.7%) participants in the intervention group 

became a case of MINI depressive/anxiety disorder, versus 33 of the 84 (39.2%) in 

the usual care group (odds ratio [OR], 0.38; 95% confidence interval [CI] 0.19 to 

0.76). The null hypothesis of no effect had to be rejected (z=-2.76; P=0.006), thus 

supporting the alternative hypothesis that the intervention is superior to usual care 

in preventing new onsets. 
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 We then repeated the analysis, with (10-fold) multiple imputation. This 

resulted in an OR of 0.48 (95% CI 0.24 to 0.98), which was significant (P=0.046), 

essentially replicating the previous results.  

  
Table 2. Data per condition (experimental versus control) and time point (12, 18, 24 
months)  Intention To Treat analysis, regression imputation (N=170). 

 12 months 18 months 24 months 

 EXP* CTR* EXP CTR EXP CTR 

Case 9 20 13 25 17 33 

Not a case 77 64 73 59 69 51 

Total 86 84 86 84 86 84 

Risk 0.10 0.24 0.15 0.30 0.20 0.39 

 
Estimate Estimate Estimate 

OR †  0.37 0.42 0.38 

95%CI 0.16~0.88 0.20~0.89 0.19~0.76 

P value .024 .024 .006 

 
NNT ¶ 

  
 

5.1 
 
 

χ2║ χ2 χ2 

Test 5.35 5.25 7.80 

P value .021 .022 .005 

*  EXP=experimental condition; CTR=control condition  
†  OR=odds ratio  
¶  NNT=number needed to treat 
║   χ2

 =  results of Chi-square tests 
 

The analysis was then repeated on the sub-set of cases with complete 

data (62 in the intervention group and 72 in the usual care group), and showed that  

in the intervention group the risk of becoming a case was 17 out of 62 (27.4%) and 

in the usual care group it was 31 out of 72 (43.0%). This resulted in an OR of  0.50 

(95% CI 0.24 to 1.03), again indicating that the risk of becoming a case was halved 

by the intervention, but the OR was no longer significant (SE=.18; z=-1.87; 

P=0.061), due to the reduced power in this sub-set of observations (a power of 

only [1-β]=0.41 in a 2-tailed test at α=0.05). 

 Finally, we obtained the NNT from the results of the three previous 

analyses. The ITT analysis, based on regression imputation, resulted in an NNT of 

5.1, which indicated that the onset of a major depressive or anxiety disorder was 

prevented in 1 out of every 5 participants who received the intervention instead of 

usual care. The ITT analysis, based on multiple imputation, resulted in an NNT of 

6.3, and the NNT in the analysis of the complete data only was 6.4.  

 



Analysis of drop-out 

Over the 24 months, drop-out was 27 out of 86 (31.3%) in the intervention group 

versus 14 out of 84 (16.6%) in the usual care group, representing a statistically 

significant higher rate in the intervention group (χ2
=5.037, df=1, p=0.025). Drop-out 

was not associated with baseline depression score (CES-D), age, gender, level of 

education, presence of a somatic illness, living alone or living in a supported 

environment. Unwillingness to further participate occurred more often in the 

intervention group (16 versus 4 in the usual care group) and mostly during the first 

12 months (Figure 1). This may indicate that the intervention is burdensome for 

some of the participants.  

 

Intervention and other health care uptake 

The bulk of the intervention (95%) was delivered during the first 12 months. All 

participants agreed to bibliotherapy, 9 participants did not wish to have PST when it 

was offered. 

After the first year of the study we checked the use of psychotropic 

medication in both groups. It was found that 23 out of 76 (30.3%) participants in the 

usual care group received antidepressant or anxiolytic-sedative medication, versus 

24 out of 62 (38.7%) in the intervention group, which was not statistically significant  

(χ2
=1.085, df=1, p=0.298). In the intervention group the participants received no 

other therapies than the intervention. Two participants in the usual care group 

mentioned that they had read psycho-educational information about depression 

and/or anxiety.  

 
Table 3. Uptake of Interventions in the Stepped-Care Program 

 
Stepped-care programme (months) 

 0-3 

(n=79) 

3-6 

(n=66) 

6-9 

(n=64) 

9-12 

(n=62) 

12-18 

(n=60) 

18-24 

(n=59) 

Bibliotherapy 79 (100) - - - - - 

Problem-Solving Treatment 23 (35) 10 (16) 5(8) 2(3) 2(3) 

Referral to primary care physician  12 (19) 13(21) 2(3) 2(3) 

(data are presented as number (%) 
     

 

Discussion 

Main findings 



The results of this trial show that the preventive stepped-care intervention halved 

the 2-year cumulative incidence rate of depressive and anxiety disorder in a risk 

group of people over 75 years of age. Favourable effects up to 12 months were 

already demonstrated elsewhere (van't Veer-Tazelaar et al., 2009), so we were 

particularly interested in investigating whether these effects were maintained over a 

longer period of 24 months. This trial produced evidence that the favourable effects 

of the intervention did not decrease but were maintained up to 24 months. The 

favourable outcomes are also reflected in the low NNTs, which suggest that one 

disorder-free period of two years can be obtained in one out of every five or six 

people who receive the intervention instead of usual care. These outcomes are 

achieved in a way which is perhaps not too burdensome for either the participants 

or the medical professionals in the primary care setting. After all, although the 

intervention begins with watchful waiting for three months, health outcomes are 

being monitored constantly, and more intensive preventive interventions can be 

offered when required. This stepped-care approach serves both medical-ethical 

and logistic-financial purposes, because it facilitates informed medical decisions in 

a prudent way. Nevertheless, some caution is needed with regard to the observed 

uptake and drop-out rates in this intervention; not all participants were willing to 

accept the intervention, while others became early drop-outs, which may indicate 

that for some people the intervention was too burdensome compared to their 

perceived needs and benefits. 

 

Strengths and Limitations 

A limitation of our study concerns the differential drop-out, which occurred more 

often in the intervention group. It is important to know whether or not the 

participant’s decision to continue or to terminate the intervention was a rational 

choice, and this is particularly important with regard to those who dropped out. The 

ITT analysis sheds some light on this issue: most of the drop-outs (refusers) in the 

intervention group remained disorder-free at later time-points. This makes their 

unwillingness to fully comply with the intervention less important from a clinical 

viewpoint, and suggests that they made a rational choice.  

 Differential drop-out may also have biased the outcomes in this trial. It is 

worth noting that we adhered to the principle of intention-to-treat analysis, and 

used not only one, but two different imputation techniques to address this problem. 

Both imputation techniques were conservative in that they strengthened the 0-

hypothesis of no effect, and the analyses performed with both imputation strategies 

produced essentially the same results. To further assess the robustness of the 



results, we also conducted a completers-only analysis. Again it was demonstrated 

that the incidence was halved in the intervention group, compared to the care as 

usual group, but the effect was no longer statistically significant because the 

analysis was based on a much smaller sample size, resulting in a power of only 

0.41. 

 This brings us to anther limitation of the study: the small sample size. 

Starting a trial with 170 old and frail people (mean age > 81) entails a certain risk in 

terms of drop-out, and a corresponding loss of power. We would therefore 

recommend that these findings be replicated in other trials. 

 Strengths of our study were the long follow-up of 24 months in this relatively 

large group of very old participants, the fact that the vast majority of them 

completed the full protocol of seven assessments, and the measures that were 

taken to guarantee treatment integrity. It is also worth mentioning that this 

pragmatic trial, in which the natural conditions of primary care in the Netherlands 

were adhered to, has good ecological validity, and we are confident that the 

outcomes of this study can be safely generalised to the Dutch health care setting. 

Equally important, this study shows that implementing a preventive stepped-care 

programme in the primary health care setting is feasible, and can be successful in 

preventing the onset of anxiety and depressive disorders in late life. 

 

Conclusion 

This study is the first to evaluate the effects of a stepped-care preventive 

intervention, combined with periodical assessment of health-related outcomes, 

over a relatively long follow-up of two years. The results indicate that this approach 

can be implemented in a primary care setting, where it will be very successful in 

preventing new onsets of depression and anxiety disorders. However, because the 

sample size was relatively small, and subject to drop-out, we recommend that our 

results should be replicated in other studies in which attention should be paid to 

sample size, drop-out, and willingness of the participants to engage in such 

stepped-care interventions. 
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