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Epidemiology 

The proportion of elderly in the total population is growing fast and this increase will 
continue into the next decades. In 2000, 14% of the Dutch population was 65 years or 
older, and prognostic calculations show that in 2015 and 2035 these percentages will be 
17% and 24% (Centraal Bureau voor Statistiek: Statistisch jaarboek, 2000). In parallel, 
the number of elderly who have a chronic disease is also increasing fast. GP morbidity 
registrations reported rates for dementia ranging from 0.7% to 2.2% (Hout, 1999) and 
similar rates for other psychogeriatric problems, such as depression (Blazer et al., 1980; 
Girling et al., 1995; Verhey et al., 1997). Psychiatric disorders other than dementia, occur 
in much higher frequencies in the somatically elderly patient, with, for instance, 
prevalence rates up to 30% in patients with stroke or Parkinson’s disease. These figures 
show the coexistence of somatic and psychological disorders in the frail elderly, and the 
necessity to create and evaluate integrated multidisciplinary health care services for the 
elderly. 

Integrated care 

An integrated multidisciplinary approach to diagnosing and managing the multiple 
aspects related to dementia is generally recommended given that no profession is 
adequately equipped to single-handedly deal with the complex range of mental, physical 
and social problems that accompanies dementia (APA, 1997; CBO, 2005; NICE, 2006; 
Olde Rikkert et al., 2006). In the last decades, new types of services that deliver 
comprehensive assessment for the elderly have been initiated and evaluated. Several 
randomised controlled trials of geriatric assessment units have been done (Applegate et 
al., 1990; Cole et al., 1991; Schrijnemakers et al., 1995a; Schrijnemakers et al., 1995b; 
Toseland et al., 1997). Some of these have demonstrated that a geriatric evaluation can 
lead to improved functional and mental status, more appropriate placement of disabled 
older persons, decreased use of health care services and reduced mortality, although 
other studies failed to find any beneficial effects (Schrijnemakers et al., 1995a; 
Schrijnemakers et al., 1995b; Stuck et al., 1993; Turpie, 2000). Most of these initiatives, 
however, were monodisciplinary as they had only input from geriatric medicine. 
Furthermore, multidisciplinary memory clinics (MCs) for patients with dementia have 
been established in many places over the world. MCs play an important role in 
establishing a possible diagnosis of dementia, performing etiological diagnostics and 
discussing the outcomes with the patients and their relatives. They provide information 
on the implications of the diagnosis, on the course of the illness and give advice how to 
deal with this. However, these services have recently been criticized for being principally 
hospital-based, for their apparently limited focus that entails only medical diagnostics 
and pharmacotherapy and for thus diverting resources from community mental health 
teams (CMHTs) (Pelosi et al., 2006). 
On the other hand, CMHTs are mainly concerned with the provision and organization of 
integrated care, and unlike MCs, CMHTs generally have limited access to hospital-based 
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diagnostics such as brain imaging. Studies into the efficacy of multidisciplinary 
psychogeriatric units combining the expertise of geriatric medicine, MCs and CMHTs 
have not yet been performed (Wolfs et al., 2006). 
 
Recently, an outpatient diagnostic facility, the Diagnostic Observation Centre for 
PsychoGeriatric patients (DOC-PG), was established in Maastricht, the Netherlands. 
This facility combines the hospital-based approach of a memory clinic with the care-
oriented approach of a regional community mental health team and aims to provide 
general practitioners (GPs) with detailed diagnostic and therapeutic advice for patients 
with cognitive disorders. 

Evaluating a new intervention in dementia 

Clinical evaluation 
The evaluation of a new intervention that has the management of complex care in 
geriatric patients with dementia should apply a broad approach, in accordance to the 
complexity of the problems accompanying dementia. Outcomes should include effects 
on patients regarding cognition, behavioural and psychological symptoms, quality of life, 
global assessments and activities of daily living (Katona et al., 2007). Quality of life is an 
important outcome measure as it reflects the multi-dimensionality of dementia. 
Assessment of quality of life also calls attention to positive states and ‘personhood’ in 
dementia, as opposed to most other measures of dementia that focus on deficits and 
pathology (Ready et al., 2003). Declines in memory and cognitive abilities are a 
consequence of ageing and it needs to be assessed whether this decline is due to 
normal ageing. Assessment of cognition is highly standardized in dementia research 
(Rockwood, 2007). Behavioural and psychological symptoms are important as they are 
very common in dementia and are known to cause considerable suffering in patients and 
their caregivers (Aalten et al., 2005). Clinical global measures are often utilized because 
they have proven useful in efficacy trials and in the study and assessment of 
interventions in dementia in all severity stages (Reisberg, 2007). Finally, activities of 
daily living are considered important to assess the functional independence of the 
patients (NICE, 2006). 
 
In addition, outcomes should encompass effects on caregivers. The majority of dementia 
patients is living at home and are usually cared for by family or friends. Although 
caregivers do not suffer from the pathology, they are also affected by the illness 
(Brodaty, 2007; de Vugt et al., 2005a; de Vugt et al., 2005b; de Vugt et al., 2004). 
Caregivers have high risks for depression and other mental health problems, an 
increased physical morbidity, higher health-care related costs, and feel more isolated 
than non-caregivers (Schulz et al., 1995). Furthermore, caregivers are crucial to various 
aspects in the dementia process as they are the gatekeepers to services, they are 
essential for conducting research and they are likely to influence outcome (Brodaty, 
2007). 
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Economic evaluation 
Obviously, an elaborate assessment by an integrated multidisciplinary facility as DOC-
PG will have important economic implications which need to be taken into account when 
studying the effects. The pervasive scarcity of resources due to the increasing number of 
older adults who are diagnosed with dementia led to a growing interest in analyzing the 
economic consequences of new interventions. Mental illnesses, which constitute 22% of 
the total, represent the most expensive diagnosis group. 
In absolute numbers, 12.7 billion euro was spent on mental illness in 2003 in the 
Netherlands, including costs for those afflicted by dementia (Slobbe et al., 2006). 
Economic evaluations are part of Medical Technology Assessment (MTA), also referred 
to as Health Technology Assessment (HTA) which identify, measure, value, and 
compare costs and outcomes of alternative health care interventions in order to inform 
decision making (Oortwijn, 2000). 
Five different techniques of economic evaluations can be distinguished: cost-
minimization analysis, cost-benefit analysis, cost-consequence analysis, cost-utility 
analysis and cost-effectiveness analysis (Drummond et al., 1997). A cost-minimization 
analysis is performed when it is assumed that two interventions are equally effective. A 
cost-benefit analysis expresses both the costs and effects in monetary terms, whereby 
the benefits of an intervention are evaluated in terms of the willingness to pay for them. 
To date, this type of analysis is not used as the sole basis for health care decision-
making, as assigning monetary values to health outcomes is controversial. A cost-
consequence analysis is an analysis in which costs and effects are calculated but not 
aggregated into quality-adjusted-life-years (QALYs) or cost-effectiveness ratios 
(Mauskopf et al., 1998). It is a listing of all relevant costs, outcomes and consequences 
which enables decision-makers to make adequate resource allocation decisions 
(Mauskopf et al., 1998). A cost-effectiveness analysis (CEA) and a cost-utility analysis 
(CUA), which are rather similar, are most commonly used and both involve a comparison 
of alternative interventions regarding their costs and effects. In a CEA, clinically relevant 
outcomes such as average number of life-years gained, morbid events averted or 
disease specific outcome parameters are measured. In a CUA the measure of 
effectiveness is a quality-adjusted-life-year (QALY), which combines quality of life with 
duration of life. Because CEA and CUA have identical analytical methods, they are often 
both referred to as CEA. Preferences for health states (health utilities) are used as 
weights in the calculation of QALYs. To date, the EQ-5D (Brooks, 1996; “EuroQol--a new 
facility for the measurement of health-related quality of life. The EuroQol Group”, 1990) 
and the SF-6D (Brazier et al., 2002b) are the only two utility-generating instruments 
recommended by NICE (NICE, 2006) for use in dementia. However, concern has been 
raised they are insufficiently sensitive to pick up (clinical) changes in dementia patients 
(Knapp, 2007). 
It is recommended that economic evaluation studies should be conducted from a broad 
societal perspective, including all relevant costs and health effects regardless of who 
bears the costs or who obtains the effects. Informal care is however rarely included in 
economic evaluation studies, since the collection and valuation of these data is complex. 
Furthermore, the time horizon is crucial and, in dementia, should be at least 12 months 
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to capture all effects and costs. This is important in dementia, as major cost-driving 
events such as institutionalization will rarely occur in periods shorter than 12 months. 
 
This thesis describes the findings of he MEDICIE study (Maastricht Evaluation of a 
Diagnostic Intervention for Cognitively Impaired Elderly), a randomized controlled trial 
comparing the efficacy and efficiency of DOC-PG and usual care. 

Aims and outline of this thesis 

The general objective of this thesis is to evaluate the effectiveness and cost-
effectiveness of an integrated multidisciplinary approach to the diagnosis and 
management of dementia. This thesis consists of three parts, each addressing different 
aspects of the objectives. The following research questions have been posed concerning 
these aspects: 

Part one 
Chapter 2 describes the aims, design and methods of the MEDICIE-study (no research 
question) 
 
1. What is the added value of a multidisciplinary approach to dementia? 
The aim of a systematic review presented in chapter 3 is to give an overview of the 
reported empirical studies on the added value of a multidisciplinary approach to 
diagnosing dementia, i.e. whether differences can be found between diagnostic 
multidisciplinary approaches, and/or monodisciplinary ones with respect to the diagnostic 
outcomes, the impact of diagnostics on treatment decisions and their effects on quality of 
life and costs. 

Part two: Methodological issues 
2. Is the EQ-5D a suitable measure for evaluating Health Related Quality of Life (using 
proxy ratings) in a population with cognitive impairments? 
The aim of this explorative study (chapter 4) was to compare the performance of the EQ-
5D and the EQ-5D+C (i.e. the EQ-5D extended with a cognitive dimension) by assessing 
their construct validity and responsiveness in patients aged 55 and older with cognitive 
impairments. We hypothesized that the construct validity and responsiveness of the EQ-
5D+C were higher than the construct validity and responsiveness of the EQ-5D. 
 
3. Which factors are associated with the amount of informal care in dementia? 
4. Which of the factors identified in research question 3 are associated with the different 
methods to measure and value informal care in our study (construct validity)? 
5. To what extend are the methods to measure informal care sensitive to changes in 
these factors (responsiveness)? 
6. Based on the findings from research questions 4 and 5, which of the methods is most 
suitable to measure and value informal care in this patient population and their 
caregivers? 
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In chapter 5, several methods for the measurement of informal care are applied. For this, 
a questionnaire developed by the iMTA in Rotterdam, the Netherlands, is used. Results 
of three methods for measuring informal care are described (two monetary methods and 
one non-monetary method) and both construct validity and responsiveness of each of 
these methods is examined. 

Part three: Findings of the MEDICIE-study 
7. Is DOC-PG an effective facility for the diagnosis and management of dementia? 
We hypothesized that DOC-PG would have beneficial effects on health-related quality of 
life (HRQoL) compared with usual care, based on the assumption that both diagnosis of 
the cognitive disorder according to specialist guidelines and appropriate assessment of 
the patient’s social circumstances are prerequisites for the best possible care for the 
patient and his/her family. The findings of this study are reported in chapter 6. 
 
8. Is DOC-PG a cost-effective facility for the diagnosis and management of dementia? 
Chapter 7 reports on the economic evaluation of a multidisciplinary integrated approach 
to the diagnosis and management of dementia alongside a randomised controlled trial. A 
cost-effectiveness analysis was performed in which DOC-PG was compared to usual 
care in the Netherlands. 
 
9. Are there differences between DOC-PG and usual care regarding several caregiver 
aspects? 
A questionnaire, developed by the iMTA in Rotterdam, the Netherlands was used to 
measure and value informal care, to assess caregiver characteristics (relationship with 
the patient, education, income, self-rated health, HRQoL, and burden) and to assess 
social context (caregiver network, formal care, other daily activities of the patients (that 
support the caregiver), respite care and paid leave from work. Chapter 8 describes 
differences in these caregiver outcomes between the intervention group and the control 
group. 
 
10. What is the level of GP concordance with advice for treatment after a 
multidisciplinary psychogeriatric assessment? 
11. Are the GPs satisfied with the services provided by the DOC-PG? 
The objective of chapter 9 was to examine GP’s level of concordance following a 
multidisciplinary psychogeriatric assessment by the DOC-PG. In particular we were 
interested in factors influencing concordance. Furthermore, a short satisfaction 
questionnaire was developed to identify the level of satisfaction regarding the services 
provided by the DOC-PG. 
 
The main findings and implications of the various chapters are discussed in chapter 10. 
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Introduction 

The increasing number of elderly and increasing coexistence of somatic and 
psychological disorders in these elderly stress the need to create and evaluate 
integrated multidisciplinary health care services. We conducted a longitudinal study 
regarding the effectiveness and cost-effectiveness of an integrated approach to the 
diagnosis and management of dementia, entitled the Maastricht Evaluation of a 
Diagnostic Intervention for Cognitively Impaired Elderly (MEDICIE) study. In this chapter 
the aims, design and methods of the MEDICIE-study are described. 

Aims of the study 

The main aim of the MEDICIE-study is to evaluate the effectiveness and cost-
effectiveness of an integrated approach regarding the diagnosis and management of 
dementia. In this longitudinal study, 230 patients and their caregivers were assessed 
three times during the course of one year (i.e. baseline, six months and 12 months). The 
study is a combined effort of the departments of Psychiatry & Neuropsychology and 
Internal Medicine of the University Hospital of Maastricht, and the department of Old Age 
of the Community Mental Health Service (CMHT) of Maastricht. 

Design 

The MEDICIE study was approved by the Medical Ethics Committee of Maastricht 
University Hospital. Patients were recruited from July 2002 to August 2004 from 60 
general practices in the Maastricht region, 7 practices in the Sittard region, and 3 
practices in the east Heerlen region (all three regions are in the province of Limburg, in 
the south of the Netherlands). GPs in these practices were asked to refer all patients 
with possible dementia or a cognitive disorder. The inclusion and exclusion criteria are 
given in the Box below. 

Randomization 
Randomization took place at the general practice level. Randomization on patient level 
may result in contamination between groups because of a learning effect of PG-
consultations in previously referred patients on the GP’s diagnostic skills, and was 
therefore not preferred. Likewise, randomization on GP level would raise methodological 
problems because contamination within a practice cannot be precluded, and because 
GP’s working on a part-time basis share responsibility of the same patients. In order to 
control for effects related to differences in general practices, all practices were asked to 
supply information about the practitioner’s experience, demographic characteristics of 
the practice population, and the practitioner’s affinity with geriatric problems. On the 
basis of these data, two groups of practices were formed, and the patients from these 
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practices were randomly assigned (by means of a computer program, randols) to either 
the intervention group (DOC-PG) or the control group (usual care). GPs were initially 
blinded to this procedure and the random allocation sequence was concealed for most of 
the participants. 

Interventions 
Diagnostic Observation Centre for PsychoGeriatric patients (DOC-PG) 
The DOC-PG integrates a disease-oriented diagnostic approach from hospital 
departments with a care-oriented approach of the department of Old Age of the Regional 
Institute of Community Mental Health (CMHT). The use of a day hospital facility is 
chosen because it provides an adequate venue for a programmed investigative package, 
which might be otherwise impractical to perform in the outpatient clinic. For instance, a 
detailed somatic and neurological examination, laboratory and CT scan could be 
arranged through the outpatient departments, but it is altogether easier for an elderly 
patient to attend the day hospital on two occasions. The DOC-PG has expertise in the 
fields of old age psychiatry, geriatric medicine, neuropsychology, physiotherapy, 
occupational therapy, geriatric nursing, and mental health nursing and hence enables 
multidisciplinary assessment of patients, covering aspects such as somatic screening, 
psychogeriatric assessment, and evaluation of the required levels of care for the patient 
and his/her carer. GPs can refer patients to the DOC-PG if a cognitive disorder is 
suspected. During a 2-week diagnostic screening procedure, patients are first visited at 
their homes by the community nurse of the CMHT to assess the level of present and 
needed care, and to assess the capacities of the patient’s carers. Subsequently, patients 
(and their carers) are asked to visit the University Hospital departments of geriatric 
medicine (for intake and somatic and neurological assessment) and geriatric psychiatry 
(for neuropsychological assessment, and assessment of functioning). In addition, a CT 
scan and various blood tests are performed. The results are then discussed at a weekly 
interdisciplinary meeting in which a definite diagnosis is made and a treatment plan is 
formulated. The patient’s GP is sent a summary of the assessments, the multi-axis 
diagnosis, and recommendations for treatment and management. Thereafter the GP is 
responsible for his/her patients even though further investigations may have been 
recommended. 
 
 

Trial inclusion and exclusion criteria
 
Inclusion criteria: 
Aged 55 years or older; 
Suspected of having dementia or a cognitive disorder; 
No referral to other local/regional services in the last two years; and 
Availability of a proxy (visiting the patient at least once a week). 
Exclusion criteria: 
Acute disorders that need a prompt therapeutic intervention; and 
Living in a nursing home. 
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Usual care 
In the control group, GPs provided care as usual. This means that the patients were not 
referred to the DOC-PG and that either the diagnosis was made by the GP or the patient 
was referred to one of the separate regional services, e.g. the Maastricht Memory Clinic, 
geriatric medicine, or the department of mental health for the elderly at the mental health 
community service (Verhey et al., 1993). 

Methods 

Informed consent was obtained from all participants. Trained interviewers assessed 
participants at their homes at baseline (within 2 weeks of the DOC-PG or usual care 
intervention) and at 6 and 12 months after the baseline measurement. All outcome 
measures, except the Mini Mental Scale Examination (MMSE), were collected through 
personal interviews with the patient’s proxy. The assessments took approximately two 
hours. The measures used are described in the following paragraph. 

Measures 
Health-Related Quality of Life 
Health-related quality of life (HRQoL) was the primary outcome of this study for which we 
chose to use the EQ 5D. This instrument has been validated in a number of European 
countries including the Netherlands (Brooks, 1996) and provides a simple descriptive 
profile and a single index value for health status. It is widely used in cost-utility analyses 
(Dolan, 1997; Kind, 2003). The EQ-5D describes health status according to five 
dimensions: mobility, self-care, usual activities, pain/discomfort and anxiety/depression. 
Each dimension has three levels, namely, “no problems”, “some problems” and “severe 
problems”. Besides the five dimensions, the EQ-5D consists of a visual analogue scale 
ranging from 0 (worst imaginable health state) to 100 (best imaginable health state). 
We also used the SF-36, a 36-item generic questionnaire used to measure nine relevant 
aspects of the health-related functioning of patients: physical functioning, social 
functioning, physical problems, emotional problems, mental health, pain and general 
health perception (Brazier et al., 1992; VanderZee et al., 1996; Ware et al., 1992). 
Higher scores reflect better functioning. The scale has been translated in Dutch and 
validated in a population ageing from 18- 89 years in the Netherlands (Zee vd et al., 
1993). 
 
Cognitive functioning 
The Mini Mental State Examination (MMSE) was used to detect cognitive impairment, to 
assess its severity and to monitor cognitive changes over time (Folstein et al., 1975b). 
The MMSE has a maximum score of 30 points, with different domains being assessed: 
orientation in regard to time and place (10 points), registration of three words (3 points), 
attention and calculation (5 points), recall of three words (3 points), language (8 points), 
and visual construction (1 point). Scores below 24 are considered abnormal and this is 
the cut-off used for dementia. Scores in the MMSE are often classified into different 
categories: 26-30 (normal ageing), 21-25 (mild dementia), 15-20 (moderate dementia), 
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10-14 (moderately severe dementia) and 0-9 (severe dementia). The MMSE has 
demonstrated validity and reliability in geriatric, psychiatric, neurological and other 
medical populations (Wagner et al., 1995), also in the Netherlands (Kok et al., 2002). 
The Global Deterioration Scale (GDS) (Reisberg et al., 1982) evaluates the global level 
of deterioration in patients with a primary degenerative dementia such as Alzheimer’s 
disease. It consists of seven stages of global functioning ranging from no cognitive 
deterioration at all (stage 1) to severe cognitive and functional deterioration (stage 7). 
 
NeuroPsychiatric Disturbances 
Patient’s behavioural and psychological problems were measured by the 
Neuropsychiatric Inventory (NPI) (Cummings, 1997). This questionnaire assesses 12 
neuropsychiatric disturbances common in dementia: delusions, hallucinations, agitation, 
dysphoria, anxiety, apathy, irritability, euphoria, disinhibition, aberrant motor behaviour, 
nighttime behaviour disturbances, and eating disturbances. The NPI distinguishes 
symptom frequency and severity. It facilitates rapid behavioural assessment by using 
screening questions. Information for the NPI is obtained from a caregiver familiar with the 
patient’s behaviour by means of a structured interview (Cummings et al., 1994). The 
scale has been translated in Dutch and has been validated (Kat et al., 2002). 
 
Functional capabilities 
The instrumental Activities of Daily Living scale (IADL) measures seven areas of more 
complex activities required for optimal independent functioning, with scores reflecting 
whether patients are completely independent, in need of assistance, or are completely 
dependent on others for the performance of specific activities (Lawton et al., 1969). 
 
Emotional functioning 
The Cornell Scale of Depression in Dementia (CSDD) is a 19-item depression scale that 
was developed specifically to measure the severity of depressive symptoms in older 
adults with dementia. Each item is rated for severity on a scale of 0-2 (0=absent, 1=mild 
or intermittent, 2=severe). The item scores are added. Scores above 10 indicate a 
probable major depression. Scores above 18 indicate a definite major depression. 
Scores below 6 are associated with absence of significant depressive symptoms 
(Alexopoulos et al., 1988; Kurlowicz et al., 2002). 
 
Informal care 
Informal care was measured by means of a questionnaire, developed by the iMTA in 
Rotterdam, the Netherlands. This questionnaire included three methods to measure and 
value informal care. The proxy-good-method (van den Berg et al., 2006) (also called the 
market cost method or replacement cost method) values the measured time spent on 
providing informal care at the (labour) market price of a close substitute. In the 
opportunity-cost-methods (van den Berg et al., 2006), we valued the lost time as the 
opportunity cost (i.e. hours of paid work, unpaid work or leisure time forgone), or the 
value of the time in its current best alternative use (hours of paid work, unpaid work or 
leisure time). The CarerQol-method (Brouwer et al., 2006) provides us with a non-
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monetary outcome regarding the measurement and valuation of informal care. It is aimed 
at measuring the care-related quality of life of informal caregivers. 
 
Caregiver burden 
We used the self-rated burden scale (SRB) to measure subjective burden (Brouwer et 
al., 2004; van Exel et al., 2005; van Exel et al., 2004). The SRB consists of a single 
question: “How burdensome is the provision of informal care to you at this moment?” and 
caregivers are asked to indicate their burden on a horizontal visual analogue scale 
ranging from 0 (“not at all straining”) to 10 (“much too straining”). The SRB was part of 
the informal care questionnaire mentioned above. Subjective burden was also assessed 
using the Perceived Stress caused by Informal Caregiving scale (Dutch translation: 
Ervaren Druk door Informele Zorg (EDIZ)) (Pot et al., 1995). The EDIZ is a 9-item 
measurement to assess self-perceived pressure from informal care. 

Data-management 
Personal information of the patients was entered in an Access database and each 
patient was assigned an individual number. This database was password protected. 
Data from the collected measurements were entered in SPSS. These data were checked 
randomly to ensure data integrity. SPSS, STATA and Excel were used for statistical 
analyses. 
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Abstract 

Background: The impact of dementia constitutes a major public health challenge to our 
society. A multidisciplinary approach to dementia is generally recommended. 
Objective: The objective of this review is to give an overview of the reported empirical 
studies on the added value of a multidisciplinary approach to diagnosing dementia, i.e., 
whether differences can be found between diagnostic multidisciplinary approaches, 
and/or monodisciplinary ones with respect to the diagnostic outcomes, the impact of 
diagnostics and their effects on quality of life and costs. 
Method: Critical review of studies which involve a multidisciplinary assessment of 
dementia. Literature was systematically searched in a number of international databases 
(Medline, PsychInfo, Pubmed and EconLit). A first selection was based on screening 
titles by one author. Interrater reliability was determined by scoring all abstracts by two 
authors. The reliability of selecting full articles was based on scoring a random sample 
by two authors. Kappa values were calculated. The Kappa statistic (k) was also used as 
an indicator of the diagnostic agreement between single disciplines and multidisciplinary 
teams. 
Results: Five studies were identified as relevant for the purpose of this review. The most 
important outcome was the level of diagnostic agreement between single disciplines and 
multidisciplinary teams (MTs). Overall, there was substantial agreement (kappa: 0.37-
0.76) on the diagnosis dementia (syndrome), but not on the subtypes (aetiology) (AD: 
0.26-0.60; VD: 0.35-0.52; depression: 0.30-0.46). Diagnoses also differed between the 
disciplines. 
Conclusions: Merely studies on diagnostic accuracy were found, all using different 
reference standards. Kappa values were chosen as outcome measure and every 
diagnosis was considered of equal value. Therefore, the added value could not 
definitively be demonstrated. However, the potential added value of a multidisciplinary 
approach to diagnosing dementia probably lies in the ability to differentiate among the 
subtypes of dementia and to detect comorbid psychiatric conditions such as depression. 
Disciplines within an MT complement each other in establishing a specific diagnosis, 
which is considered to be the added value of such a multidisciplinary team. 
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Introduction 

Elderly people with cognitive impairments suffer from a complex range of mental, 
physical and social problems. Early detection of dementia is a complicated challenge 
because of this multiplicity of underlying aetiologies (Hogh et al., 1999). A 
multidisciplinary approach to diagnosing and managing dementia is generally 
recommended (APA, 1997; CBO, 2005), as there is no single profession which is 
adequately equipped to deal with all of these on its own (Collighan et al., 1993). 
Multidisciplinary memory clinics (MCs) constitute a relatively new concept in psycho-
geriatrics. They can play an important role in the diagnosis, treatment and scientific 
research on the early and differential diagnosis of dementia (Bayer et al., 1987; Van der 
Cammen et al., 1987; Verhey et al., 1993). Particularly, the MCs are involved in a variety 
of clinical studies (Hejl et al., 2002; Hogh et al., 1999; Vraamark Elberling et al., 2002). 
Although the validity of certain diagnostic tests and techniques used in the 
multidisciplinary settings has been amply investigated (Baillon et al., 2003; Schramm et 
al., 2002; van Hout et al., 2001; Walstra et al., 1997), data on the added value of a 
multidisciplinary approach as such with respect to dementia appear to be sparse. 
The aim of this systematic review is to give an overview of the reported empirical studies 
on the added value of a multidisciplinary approach to diagnosing dementia, i.e., whether 
differences can be found between diagnostic multidisciplinary approaches, and/or 
monodisciplinary ones with respect to the diagnostic outcomes, the impact of diagnostics 
on treatment decisions and their effects on quality of life and costs. 

Methods 

Search strategy 
A systematic literature search was conducted in Medline, PsychInfo, PubMed and Econlit 
to identify articles published in medical journals reporting on research regarding 
multidisciplinary diagnostic assessments in the elderly. An advanced search was 
performed using the free text words “multidisciplin*” or “memory clinic”, as well as the 
terms “diagnos*” or “assessment” or “evaluation”. Furthermore the terms “dement*” or 
“psychogeriatr*” or “cognitive disorder” or “cognitive impairment” or “memory disorder” or 
“memory impairment” were utilised to include those subjects relevant to the present 
study. The free text words dementia and diagnosis were also used as Medical Subject 
Headings. Subsequently, the results were limited to studies that were comparative, 
published in English and included an abstract. The search eventually resulted in a total 
of 277 articles. Before reviewing the abstracts, criteria were established to determine 
whether a study was relevant to the purpose of the present review: 1) the study had to 
use a multidisciplinary approach regarding assessment, diagnosis or evaluation in 
people who are suspected of suffering from dementia 2) the study had to consider some 
kind of outcome in which effects (particularly the added value) of a multidisciplinary 
approach were described. 
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   Box 1: Flowchart showing the process of inclusion and exclusion of articles 
 

 

Rejection of 253 titles: 
medicinal or biological studies (69), 

validity of specific tests or comparing 
tests (32), reviews, tutorials and 

descriptive studies (19), different study 
population (48), other irrelevant topics 

(38) and duplicates (47). 

Review of 24 abstracts (C.W. and C.D.) Rejection of 7 abstracts: 
manual and educational paper (2), 

different patient population (2), care or 
needs assessment (2) and treatment 

(1)

Data extraction form (appendix A) 

Inclusion of 5 articles in the review 

Review of 277 titles (C.W.) 

Identification of articles: 
Medline = 38, PsychInfo = 40, PubMed = 199, EconLit = 0: total = 277 

Search of electronic databases (“free text word” search and MeSH search): 
Medline, PsychInfo, Pubmed, EconLit 

Full texts obtained for: 
Medline = 5, PsychInfo = 3, PubMed = 9: total = 17 full texts 
(All 17 read by C.W., a random sample (5) by C.D.) 

Rejection of 12 articles: 
different topic (5), descriptive 

studies, no outcome reported (4), 
consensus meeting (2) and a case 

study (1). 

 

Selection of studies 
Box 1 shows the process of the inclusion and exclusion of articles. One reviewer (C.W.) 
assessed all articles for inclusion or exclusion based on the title. In case of doubt she 
also read the abstract of the article. Of the 277 references found, the reviewer excluded 
206 as non-relevant in terms of subject matter. The main reason for this large number of 
excluded articles was that, while many studies used participants from a 
(multidisciplinary) memory clinic population, these studies involved topics that were not 
relevant to the purpose of this review (see box 1). A total of 47 duplicates were also 
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excluded. Two reviewers (C.W. and C.D.) independently assessed the relevance of the 
remaining 24 articles by reading the abstracts. They selected those abstracts for which 
full text paper retrieval was appropriate. Both reviewers excluded 7 studies. A good 
interrater agreement (kappa) of 0.75 was reached. In case of discrepancies between the 
reviewers, the articles (4) were read in full. One reviewer (C.W.) read all 17 articles in 
full, while the second reviewer (C.D.) read a random sample (5) of the 17 full articles. To 
increase the objectivity and consistency of the decision to include or exclude a paper 
based on reading the full text, a data-extraction form was developed (appendix A). 
Besides selection, this form was used to score all relevant items with regard to study 
characteristics, composition of the teams, diagnostic assessments, results and 
conclusions. There was full agreement on the random sample of articles read between 
the two reviewers. A total of 12 articles were excluded from the review. 

Analysis 
From the results section of the data extraction form, various measures (namely 
sensitivity, specificity and percentage agreement) describing the level of diagnostic 
agreement were converted into a Kappa statistic (k). This measure was chosen as the 
unit of diagnostic agreement, because different reference standards were used in the 
various articles. We therefore decided to ignore all reference standards and to consider 
every diagnosis of equal value, irrespective of who formulated this diagnosis (a nurse or 
a multidisciplinary memory clinic). The unweighted kappa statistic was used because our 
diagnostic categories were merely nominal. Furthermore, we pooled the kappas for the 
individual articles to enhance the precision of the overall estimate using the following 
formula: Kall = Σ Ki * wi / Σ wi (Rothman, 1986) in which K is the Kappa value and w is 
the weight (1 / variance). We also calculated the confidence intervals; R^D + 1.96 
S^D(R^D) in which R^D is the point estimate (pooled kappa) and S^D(R^D) is the 
estimated standard deviation of the point estimate (Rothman, 1986). 

Results 

General remarks on methodological aspects 
Five studies were identified as relevant for the purpose of this review i.e. Collighan et al., 
1993 (Collighan et al., 1993); Dennis et al., 1998 (Dennis et al., 1998); Ferran et al., 
1996 (Ferran et al., 1996); van Hout et al., 2000 (van Hout et al., 2000) and Verhey et 
al., 1993 (Verhey et al., 1993). The selected articles consisted of four prospective case 
series and one retrospective cohort study. In all of the selected studies comparisons of 
diagnostic assessments between multidisciplinary teams and/or single disciplines were 
made. Tables 1a and b describe the main characteristics of the selected studies. 
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Table 1a: Main characteristics of the selected studies. 

 

 

 

 Collighan et al. Dennis et al. Ferran et al. 

Research question What is the level of 
agreement between 
diagnoses made by 
multidisciplinary teams 
(MTs) (professionals other 
than doctors) compared 
with diagnoses made by 
psychiatrists? 

Is a Community 
Psychiatric Nurse 
(CPN) able to diagnose 
early dementia and 
differentiate dementia 
subtypes in a memory 
clinic population? 

What are the clinical 
characteristics and level of 
service use in a cohort of 
200 patients suspected of 
having presenile dementia 
(assessed by a 
multidisciplinary team)? 

Study design:    

Type of study Prospective case series Prospective case series Retrospective cohort study 

Comparative study Yes Yes Yes 

Duration study 11 months Not stated 36 months  

Follow-up If necessary No 3 to 23 months 

Care setting Inner London health district Outpatient hospital and 
patient’s home 

Outpatient hospital 

Study population:    
Number of participants 100 (30 male, 70 female) 61 (27 male, 34 female) 200 (116 male, 84 female) 

Mean age (SD) 78.2 (6.6) 67.7 (10.8) 56.0 (9.3) 

Patient characteristics People in need of 
psychogeriatric 
assessment. 

People suspected of 
having dementia (e.g. 
Alzheimer’s disease) or 
Mild Cognitive 
Impairment (MCI). 

People suspected of 
having dementia with onset 
before the age of 65 
(presenile or early onset 
dementia). 

In- and exclusion criteria Not stated Not stated Not stated 

Main outcome Agreement between 
diagnoses MT and 
psychiatrist (who consulted 
2 psychogeriatricians). 
 

Agreement between 
diagnoses by nurse 
(who consulted a 
psychiatrist), ICD-10 
and MC.  

Agreement between 
diagnoses by referrer and 
MT. 
 

Outcome measure 
 

% Agreement, sensitivity, 
specificity and kappa 

% Agreement, 
sensitivity, specificity 
and kappa 

Sensitivity and specificity 
 

Reference standard Diagnoses by psychiatrists. ICD-10 diagnoses Diagnoses by MT  

Source of referral Open referral system GPs, Psychiatrist, 
CPNs and consultant 
physicians 

GPs, Psychiatrists, 
Neurologists 

Country of origin United Kingdom United Kingdom United Kingdom 
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Table 1b Main characteristics of the selected studies. 

Multidisciplinary teams 
The different disciplines involved in the multidisciplinary teams are summarized in table 
2. In 3 of the 5 selected studies a psychiatrist, a neuropsychologist and/or a psychologist 
and a neurologist were part of the multidisciplinary team. A geriatrician belonged to the 
team in 2 studies. Furthermore some teams comprised of a registrar, a social worker, a 
psychiatric nurse, an occupational therapist, a speech therapist, a neurosurgeon, a 
consultant, a clinical assistant and a senior house officer. On the whole, the 

 van Hout et al. Verhey et al. 

Research question Are General Practitioners (GPs) 
able to diagnose dementia and 
identify the type of dementia 
accurately and confidently? 
 
 
 

What are the differences in diagnostic outcome 
between a systematic multidisciplinary 
approach and a monodisciplinary one in 
common clinical practice? 

Study design:   

Type of study Prospective case series Prospective case series 

Comparative study Yes Yes 

Duration study 16 months 62 months 

Follow-up No No 

Care setting 
 

Outpatient hospital Outpatient hospital 

Study population:   
Number of participants 107 (42 male, 65 female) 430 (242 male, 188 female) 

Mean age (SD) 74.0 (8.0) 61.7 (not stated) 

Patient characteristics 
 
 
 

People suspected of having 
dementia. 

People suspected of having dementia or having 
memory complaints associated with aging. 

In- and exclusion criteria Inclusion: >55 years, cognitive 
impairment. Exclusion: Not stated 

Inclusion: Referred to memory clinic.                  
Exclusion: Not stated 

Main outcome Agreement between diagnoses by 
GPs and memory clinic (MC). 
 
 
 

Agreement between diagnoses by referrer and 
memory clinic.  

Outcome measure Kappa 
 
 

Sensitivity and specificity 

Reference standard Diagnoses by MC Diagnoses by MC 

Source of referral 
 

GPs GPs, Neurologists, Psychiatrists, Geriatricians 
and others 

Country of origin The Netherlands The Netherlands 
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multidisciplinary teams consisted of at least 3 disciplines (Dennis et al., 1998; Ferran et 
al., 1996; van Hout et al., 2000; Verhey et al., 1993) to a maximum of 11 disciplines 
(Collighan et al., 1993) involved in the diagnostic assessment of dementia. However, in 
Collighan’s and Ferran’s study, not every patient was assessed by the complete 
multidisciplinary team. Collighan (1993) described the cooperation of professionals other 
than doctors involved in the diagnostic process. A team member carried out initial 
assessments, while diagnoses were made during multidisciplinary team meetings. 
 
 
Table 2: Disciplines involved in the multidisciplinary assessment teams (% of patients 
assessed). 

 

Multidisciplinary diagnostic assessments 
The diagnostic assessments used in the selected studies are outlined in tables 3a and b. 
The assessments performed by the multidisciplinary teams, as well as the assessments 
in the comparative (monodisciplinary) conditions, were described if possible. All 
multidisciplinary diagnostic procedures took place in an outpatient care setting. The 
comparative assessments were conducted at home (Dennis et al., 1998), at the GP’s 
practice (Ferran et al., 1996; van Hout et al., 2000; Verhey et al., 1993) as well as in an 
outpatient setting (Collighan et al., 1993; Ferran et al., 1996; Verhey et al., 1993). The 
patient’s history, as part of the assessment procedure, was described in all studies, 
although the data were collected in different ways. Standardized physical, neurological, 
psychiatric, and neuropsychological examinations were all performed in two studies 
(Dennis et al., 1998; Verhey et al., 1993). The three remaining studies (Collighan et al., 
1993; Ferran et al., 1996; van Hout et al., 2000) carried out at least two of these 
examinations. More examinations were done whenever it was considered necessary. 
Imaging techniques (CT and MRI), as well as routine blood tests, were commonly used. 
Multiple criteria were used to diagnose dementia, i.e., DSM-III, DSMIII-R and DSM IV 
(APA, 1980, 1987, 1994), ICD-10 (W.H.O., 1993), NINCDS-ADRDA (McKhann et al., 
1984), Newcastle criteria for Lewy body dementia (McKeith et al., 1992) and the Dutch 
Dementia Guidelines (De Bruyne et al., 1991.). Collighan used unclear broad diagnostic 
categories. Every team held a multidisciplinary meeting to reach consensus on the 
(etiological) diagnosis. 

 Collighan Dennis Ferran van Hout Verhey 

Psychiatrist  100% 64%  100% 

(Neuro)psychologist   92% 100% 100% 

Neurologist   88% 100% 100% 

Geriatrician  100%  100%  

Occupational therapist 18%     

Social worker 25%     

(Psychiatric) nurse 24%     

Registrar 20%     

Other 13% 100%    
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Reported outcomes of the selected studies 
The most important outcome measure in the selected articles were differences and 
similarities in diagnoses between multidisciplinary teams and/or single disciplines. 
Tables 4a and b (outcomes) & 5 (pooled kappa values and confidence intervals) 
summarize the results of the studies. The strength of agreement was described 
according to the Landis and Koch (Landis et al., 1977) classification. Dennis et al. (1998) 
demonstrated that there was substantial agreement on the diagnosis of the dementia 
syndrome between the community psychiatric nurse (CPN) and the Memory Clinic (MC) 
(k=0.76) and between the CPN and the ICD-10 (k=0.75), but fair to moderate agreement 
on the aetiology (AD; k=0.60, k=0.46 respectively; VD; k=0.43, k=0.29 respectively). 
Three studies (Ferran et al., 1996; van Hout et al., 2000; Verhey et al., 1993) compared 
the referrer’s diagnoses with those of multidisciplinary teams. Again, there was fair to 
substantial agreement on the syndromal diagnosis of dementia between the teams and 
the referrers (kappa: 0.37-0.63), but only slight to moderate agreement on the aetiology  
(kappa: AD: 0.12-0.73; VD: 0.35-0.52; depression: 0.07-0.67). Agreement on these 
etiological diagnoses varied among the single disciplines and this variation was different 
for the three studies. There were no data available on the syndrome diagnosis in 
Ferran’s study and it should also be noted that the patients in this study suffered from a 
distinct segment of dementia (i.e. presenile dementia). Therefore the patients of this 
study were different from those in the other studies. Collighan et al. (1993) demonstrated 
substantial to almost perfect agreement between a multidisciplinary team (consisting of 
professionals other than doctors) and a psychiatrist (dementia; k=0.88, depression; 
k=0.93 delirium; k=0.66), and moderate agreement between a team of doctors and a 
psychiatrist (dementia; k=0.55, depression; k=0.73 delirium; k=0.47). However, no 
aetiological diagnoses were made, merely syndromal ones (dementia). 
In order to achieve an overall picture of the levels of agreement, the data were pooled 
where possible (table 5). The kappa values of Collighan et al., (1993) were left out since 
the multidisciplinary team differed too much from the other teams. There was substantial 
agreement between monodisciplinary diagnosticians and multidisciplinary teams on the 
dementia diagnosis (kappa: 0.37-0.76), but not on the aetiology (AD: 0.26-0.60; 
depression: 0.30-0.46). Overall, neurologists and the multidisciplinary teams agreed 
most on the AD diagnosis, whereas most agreement with psychiatrists and GPs was 
noticeable for depression and VD. 
Since the required raw data in the study of Ferran et al. (1996) were no longer available, 
we calculated standard deviations, variances and weights based on the disease 
prevalence of the total study population (all referrers) instead of the prevalence for each 
referrer. An additional result in Ferran et al’s study (1996) was a higher admission rate 
and level of service use in the group assessed by the multidisciplinary team because of 
the high prevalence of severe behavioural symptoms in this group. 
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Table 3a: Diagnostic assessments in the selected studies 

 
 
 
 

 Collighan et al. Dennis et al. 

Diagnostic assessment MT:   

History Yes (patient and other) Yes 

Physical examination Yes Yes 

Neurological examination No No 

Neuropsychological examination No Yes 

Psychiatric examination Yes Yes 

CT/MRI No Yes (both, % not stated) 

Blood tests Yes  Yes 

Additional  No No 

Diagnostic criteria Not stated (some broad diagnostic 
categories) 

ICD-10 and Newcastle criteria for 
Lewy body dementia 

Duration of assessment Not stated Not stated 

Diagnostic assessment 
(comparison) 

Half of the patients assessed 
before team assessment, the other 
half after team assessment by 
research psychiatrist. Psychiatrist 
presented findings to 2 
psychogeriatricians to reach 
consensus. 
Assessment by means of a 
research interview 
 

Every patient assessed by CPN by 
means of semi-structured interview: 
Reasons for referral; Geriatric 
Depression Scale; Checklist for 
anxiety, psychosis and mania; 
Physical checklist; Checklist daily and 
social functioning; Mental examination. 
Discussion with psychiatrist to agree 
on diagnosis. Based on notes from 
MC, diagnoses were made according 
to ICD-10 criteria by another, 
(independent) psychiatrist. 

Diagnostic criteria Not stated  Not stated 

Duration of assessment Not stated 0.7 to 1 hours 
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Table 3b: Diagnostic assessments in the selected studies 

 

Discussion 

The aim of this review was to give a systematic overview of the reported studies on the 
added value of a multidisciplinary approach to diagnosing dementia compared with a 
monodisciplinary approach. 
Even though a multidisciplinary policy with regard to dementia is generally recommended 
in several practice parameters (APA, 1997; CBO, 2005), empirical evidence is very 
scarce. Only five studies were found on this topic, none of which were randomised 
controlled trials comparing the diagnostic outcomes, as well as the impact of diagnostics 
on treatment decisions and their effects on quality of life and costs. A first issue of 
interest was the composition of the MTs, especially since diagnoses made by individual  

 Ferran et al. van Hout et al. Verhey et al. 

Diagnostic assessment 
MT: 

   

History Yes (when available) Yes (patient and other) Yes (patient and other) 

Physical examination No Yes Yes 

Neurological examination Yes (88%) Yes Yes 

Neuropsychological 
examination 

Yes (92%) No Yes 

Psychiatric examination Yes (64%) Yes Yes 

CT/MRI Yes (96% CT or MRI, 
9% both) 

Yes CT, no MRI Yes ( CT, % not stated) 

Blood tests No Yes Yes 

Additional  No Yes: Cognitive screening and 
functional assessment 

Yes, ECG (100%), chest 
X-ray (100%) and EEC 
(when epilepsy is 
suspected), 

Diagnostic criteria ICD-10  DSM-IV, NINCDS-ADRDA DSM-III, DSM-III-R and 
NINCDS-ADRDA   

Duration of assessment Less than one day 4.5 hours (within 3 days) 4 to 5 hours  

Diagnostic assessment 
(comparison) 

Every patient 
diagnosed by referrer. 
The referrer’s 
assessment 
procedure was not 
stated. The initial 
diagnosis was revised 
after team 
assessment. 

Every patient assessed by GP. 
Assessment by means of the 
Guideline on Dementia of the 
Dutch College of General 
Practitioners (DDG). 
 

Every patient diagnosed 
by referrer. The referrer’s 
assessment procedure 
was not stated. 

Diagnostic criteria Not stated D.D.G. Not stated 

Duration of assessment Not stated 0.6 hours  Not stated 
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Table 4a: Outcomes in the different studies 

 
 
disciplines also varied. Four studies in this review described the operation of a memory 
clinic team (Dennis et al., 1998; van Hout et al., 2000; Verhey et al., 1993) and an early 
onset dementia service (Ferran et al., 1996) that consisted mainly of psychiatrists, 
neuropsychologists and/or psychologists, neurologists and geriatricians. The team 
reported on in Collighan et al’s study primarily comprised other professionals although a 
psychiatrist and a geriatrician were involved to assist in difficult cases. The second 
question addressed by this review concerned the assessments used in the selected 
studies. In general, the diagnostic assessments employed were very broad. Physical, 
neurological, neuropsychological and psychiatric examinations, neuroimaging and 
additional tests, including blood tests were all used to distinguish between the various 
types of dementia. Although the implementation of guidelines (AAN, 1994.; APA, 1997; 
CBO, 2005) is recommended, no standardized model based on particular guidelines was 
explicitly used. 
Finally, we were interested in the major outcomes of the studies. Initially, our goal was to 
study diagnostic outcomes, the impact of diagnostics on treatment decisions as well as 
their effects on quality of life and costs. We aimed to achieve this by reviewing RCT’s on  

 Collighan et al. Dennis et al. 

Diagnoses Team diagnoses, other than doctors (non-
doctors) (n=65): 
49% dementia; 34% depression; 3%  
delirium; 14% other 
Team diagnoses, doctors (n=38): 
61% dementia; 32% depression; 5% delirium; 
2% other 
Research diagnoses, psychiatrist (n=107): 
59% dementia; 29% depression; 3% delirium 
9% other 

CPN’s diagnoses: 
60% dementia (all); 43% AD; 13% VD; 
4% other dementia; 39% other 
MC diagnoses: 
56% dementia (all); 43% AD; 11% VD; 
2% other dementia; 44% other 
ICD-10 diagnoses: 
66% dementia (all); 39% VD; 20% VD; 
7% other dementia; 34 % other 

Level of agreement:  
(Kappa (k))  

dementia; 
non-doctors and psychiatrist  :k=0.88 
doctors and psychiatrist:         k=0.55 
team (all) and psychiatrist       k=0.80                   
depression; 
non-doctors and psychiatrist:  k=0.93 
doctors and psychiatrist:         k=0.73 
team (all) and psychiatrist       k=0.88           
delirium 
non-doctors and psychiatrist:  k=0.66 
doctors and psychiatrist:         k=0.47 
team (all) and psychiatrist       k=0.56                     

dementia (all); 
CPN and ICD-10:    k=0.75 
MC and ICD-10:      k=0.73 
CPN and MC:          k=0.76 
AD; 
CPN and ICD-10:    k=0.46 
MC and ICD-10:      k=0.80 
CPN and MC:          k=0.60 
VD; 
CPN and ICD-10:    k=0.29 
MC and ICD-10:      k=0.69 
CPN and MC:          k=0.43 

Other Greater experience, better performance  
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Table 4b: Outcomes in the different studies 

 
 
this topic, since they provide the highest level of evidence. However, merely studies on 
diagnostic accuracy were found. Most important was the level of agreement between the 
MTs and single professions (GP, neurologist, psychiatrist or CPN), which we indicated 
by means of the kappa statistic (k). There was substantial agreement on the syndrome 
diagnosis (dementia) but only fair to moderate agreement on the etiological diagnoses 
between the single disciplines and the multidisciplinary teams. Several limitations of this 
review also need to be discussed. Each of the studies had a different design using 
different patient groups and, most importantly, different reference standards on which the 
diagnoses were based. It was therefore difficult to compare the studies and find an 
appropriate indicator of agreement. The kappa statistic enabled us to compare the levels 
of agreement between the diagnosticians, but this approach did not allow valid 
judgments about the correctness of the diagnoses. Therefore, we were not able to 
demonstrate an explicit added value of using a multidisciplinary approach. However, as a 
multidisciplinary approach to dementia is generally recommended, one may assume that 
diagnoses formulated by such multidisciplinary teams are more accurate than 

 Ferran et al. van Hout et al. Verhey et al. 

Diagnoses Initial diagnosis (referrer): 
27% AD; 7% VD; 4% 
depression; 28% unspecified 
dementia; 34% other 
After follow-up (team): 
27% AD; 17% VD; 18% 
depression; 9% unspecified ; 
29% other 
 
 

GP’s diagnoses: 
67% dementia (all); 46% AD; 
21% other dementia; 33% no 
dementia 
MC diagnoses: 
63% dementia (all); 37% AD; 
26% other dementia; 37% no 
dementia 

Referrer’s diagnoses: 
26% dementia (all); 7% AD 
7% VD; 12% other dementia; 
10% depression; 64% no 
dementia (all) 
MC diagnoses: 
35% dementia (all); 20% AD 
10% VD; 5% other dementia; 
20% depression; 45% no 
dementia (all) 

Level of 
agreement:  
(Kappa (k))  

AD: 
GP and MT:               k=0.51 
Psychiatrist and MT:  k=0.60 
Neurologist and MT:  k=0.73 
VD; 
GP and MT:               k=0.52  
Psychiatrist and MT:  k=0.35 
Neurologist and MT:  k= - 
depression; 
GP and MT:               k=0.31 
Psychiatrist and MT:  k=0.07 
Neurologist and MT:  k=0.25 
 

dementia (all); 
GP and MC:          k=0.50 
AD; 
GP and MC:          k=0.32  
other; 
GP and MC:          k=0.29 
 

dementia (all); 
GP and MC:              k= 0.63   
Psychiatrist and MC: k=0.37 
Neurologist and MC: k=0.61    
AD; 
GP and MC:              k= 0.22   
Psychiatrist and MC: k=0.12 
Neurologist and MC:  k=0.36   
depression; 
GP and MC:               k=0.49   
Psychiatrist and MC:  k=0.67 
Neurologist and MC:  k=0.31   
 

Other > rates of service use, a  
high level of dependence. 
 

GP’s diagnostic confidence 
in 59% of all cases, 50% for 
AD 
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< 0.00     poor 
.00 -.20   slight 
.21 -.40   fair 
.41 -.60   moderate 
.61 -.80   substantial 
.81 -1.00 almost perfect 
 
(Landis & Koch, 1977) 

monodisciplinary ones. Under these assumptions, the results of the present review 
indicate that the potential added value of a multidisciplinary assessment does not lie in  
 
Table 5: Pooled kappa’s [confidence intervals] 

1. Dennis et al. 
2. Ferran et al. 
3. van Hout. 
4. Verhey et al. 
 
 
 
 
 
diagnosing the dementia syndrome, but in the ability to differentiate the aetiology of 
dementia. Every specialist is competent in his or her own domain and this review 
underlines the notion that a multidisciplinary team is helpful in preventing diagnoses from 
being biased by the medical profession of the diagnostician (Plugge et al., 1991). Given 
the necessity of an etiological diagnosis of dementia for current pharmacotherapy (e.g. 
cholinesterase inhibitors), this finding is relevant for clinical practice. 
A second limitation, again concerns the utilization of the kappa statistic. Since every 
article used a different reference standard, it was difficult to find a measurement of 
agreement suitable for making comparisons between the articles. The kappa statistic 
gives some indication as to whether the agreement is better than that predicted by 
chance alone, but it is difficult to interpret kappa across different circumstances or 
studies. When comparing heterogeneous data, multilevel analyses need to be used. 
However, to our knowledge, this technique is not available with respect to kappa values. 
This means that the pooled data should be interpreted cautiously. Nevertheless, when 
looking at the kappa values for each study separately (i.e. without pooling) the results 
are similar. 
A third limitation is that only a few studies were identified and the nature and operation of 
the multidisciplinary teams differed among themselves. The heterogeneity among the 
multidisciplinary teams, as well as the variety among the disciplines involved with the 
index diagnoses, did not allow for fair comparisons between the studies. Diagnoses 
made by the various disciplines differed substantially within the studies. Therefore, the 
diagnostic input of each of these disciplines should be investigated more thoroughly. 
Furthermore, given an increasing level of sub-specialization within most disciplines in 

Agreement 
with 

 Dementia (all) Alzheimer’s 
dementia 

Vascular dementia Depression 

GP  MT  3 & 4; 
k=0.65 [0.53-0.77] 

2 & 3 & 4;  
k=0.29 [0.20-0.38] 

2; 
k=0.52 [0.31-0.72] 

2 & 4; 
k=0.41 [0.30-0.52] 

Psychiatrist MT  4; 
k=0.37 [0.17-0.57] 

2 & 4; 
k=0.26 [0.12-0.40] 

2; 
k=0.35 [0.10-0.60] 

2 & 4; 
k=0.37 [0.23-0.51] 

Neurologist MT 4; 
k=0.61 [0.46-0.76] 

2 & 4; 
k=0.53 [0.40-0.66] 

- 2 & 4; 
k=0.30 [0.20-0.40] 

CPN MT 1; 
k=0.76 [0.52-1.01] 

1; 
k=0.60 [0.35-0.85]  

1; 
k=0.31 [0.07-0.57] 

- 
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general, it may be difficult to compare psychiatrists, neurologists and geriatricians with 
each other. Besides, although the outcomes in terms of diagnostic accuracy were 
described in depth, little information was provided on the relevancy of the diagnostic 
outcome for further treatment and on effects on health status and well-being. 
The data available in the studies did not allow us to give satisfactory answers regarding 
the aim of this review. The focus was merely on the common diagnostic categories, 
whereas using a broad multidisciplinary approach, other factors contributing to impaired 
cognitive functioning, such as anxiety, depressive mood or alcohol abuse might be 
revealed (Verhey et al., 1993). Furthermore, none of the studies addressed the potential 
disadvantages of having diagnostic assessments done by multiple disciplines. Possible 
disadvantages are overlapping information, higher costs, unclear responsibilities and 
organizational complexity. 
We conclude that there is a need for an efficient, standardized, multidisciplinary 
diagnostic service for the diagnosis and treatment for cognitively impaired elderly, 
especially in view of the increasing number of aged people. Therefore, we propose an 
interpretative diagnostic model that combines a disease-oriented approach with a care-
oriented one, in which specific diagnostic guidelines on dementia such as those of the 
American Academy of Neurology (AAN, 1994.), American Psychiatric Association (APA, 
1997) and the Dutch Institute for Healthcare Improvement or CBO (CBO, 2005) are 
implemented. Diagnostics should be based on input from various disciplines, using 
assessments on a variety of variables (containing mental, physical and social aspects) to 
classify the aetiology and reveal all relevant factors contributing to excess disability. This 
team should combine expertise from psychiatry, neuropsychology, neurology and 
geriatrics. Furthermore, the model should include regular re-evaluations of patients, 
caregivers and support systems so changes can be monitored (Patterson et al., 1990). 
Future research should focus on clinical effects (amongst which excess disability) as well 
as other effects (quality of life), the cost-effectiveness of multidisciplinary diagnostic 
models regarding cognitive impairment in the elderly and potential disadvantages of 
having diagnostic assessments done by multiple disciplines. Results of the ongoing 
MEDICIE-study (Maastricht Evaluation of a Diagnostic Intervention for Cognitively 
Impaired Elderly), a randomised clinical trial addressing these matters, will be available 
in 2006 (Wolfs et al., 2005a). 
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Abstract 

Background: The EQ-5D is a reliable tool for measuring Health-Related Quality of Life 
(HRQoL). However, concern has been expressed that it may ignore elements of HRQoL, 
particularly cognition. In response to this concern, the EQ-5D has been extended with a 
cognitive dimension (EQ-5D+C). The aim of this study was to compare the performance 
of the EQ-5D and the EQ-5D+C in elderly patients with cognitive impairments by 
assessing their construct validity and responsiveness. 
Methods: Data from the MEDICIE study (n=196) were used, in which all questionnaires 
were rated by proxies. 
Results: Regarding construct validity, we found similar correlations between the EQ-5D 
and the Mini Mental State Examination (MMSE) and between the EQ-5D+C and the 
MMSE. Furthermore, both the EQ-5D and the EQ-5D+C were responsive to changes in 
the MMSE, with the EQ-5D performing slightly better. 
Conclusion: We conclude that the EQ-5D performs well for evaluating HRQoL in a 
population with cognitive impairments. Based on the results of this explorative study, it 
does not seem necessary to adjust the current classification system by adding a 
cognitive dimension. However, in order to compare both instruments regarding utility 
values, it is necessary to develop a new scoring algorithm for the EQ-5D+C by 
conducting a general population study. Considering the explorative nature of this study, it 
is recommended that more aspects of the validity of both the EQ-5D and the EQ-5D+C 
be explored in patients with cognitive impairments using a more tailored study design. 
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Background 

The increasing number of older adults who are diagnosed with dementia has far-
reaching implications for health service delivery and expenditures (Holland et al., 2004b). 
Economic evaluations are performed more often to assist decision-makers in setting 
priorities, especially with regard to resource allocation (van Velden et al., 2005). A 
central component of economic evaluations in health care is the use of preference-based 
instruments (also called value-based instruments) to measure changes in Health-Related 
Quality of Life (HRQoL). Preference-based measures, such as the EQ-5D (Brooks, 
1996), “EuroQol--a new facility for the measurement of health-related quality of life. The 
EuroQol Group”, 1990), the SF-6D (Brazier et al., 2002a) and the HUI (Feeny et al., 
1995), are standardized multi-dimensional health state classifications (Brazier et al., 
2004). For each of these instruments, health states have been valued using techniques 
such as standard gamble (SG) or time trade-off (TTO) (Brazier et al., 1999). These 
valuations were used for each instrument to generate a scoring algorithm of which a 
single utility score for each health state can be deduced. 
 
The EQ-5D is commonly used to measure HRQoL and has been shown to be 
responsive, internally consistent and reliable in the normal population and other patient 
groups (Konig et al., 2002; Nowels et al., 2005) as well as in patients with dementia 
(Ankri et al., 2003; Selai, 1998). However, concern has been raised that it may ignore 
elements of HRQoL of specific relevance to the elderly such as vision and hearing 
(Holland et al., 2004b) and in particular cognition (Bryan et al., 2005; Hoeymans et al., 
2005; Holland et al., 2004b; Jonsson et al., 2006a; Krabbe et al., 1999b; Selai, 2001). It 
is known that cognitive problems have an impact on personality, mood, behaviour and 
global functioning (APA, 1997), which are domains covered by the EQ-5D, but cognition 
might also be regarded as a separate dimension. 
 
In response to the concern that the EQ-5D ignores cognition, the EQ-5D has been 
extended with a cognitive dimension (EQ-5D+C) (Krabbe et al., 1999a). In this study of 
Krabbe et al. (which was an adapted Dutch replication of the Global Burden of Disease 
study commissioned by the World Bank) (Murray et al., 1996), valuations (by means of a 
rating scale) elicited from EQ-5D+C descriptions were compared empirically with parallel 
EQ-5D descriptions in Dutch faculty members (i.e. scientific staff members and 
management members of the Department of Public Health, the Department of Clinical 
Epidemiology and Biostatics and the Institute of Social Medicine). 
 
The EQ-5D+C generated different values compared with the EQ-5D. Whereas the 
content validity of the EQ-5D improved by adding cognition, both versions evoked 
equally reliable values. Based on these results, the authors emphasized the importance 
of considering the inclusion of a cognitive dimension. Furthermore, the EQ-5D+C was 
used to describe the health status of the Dutch population and to investigate 
sociodemographic differences (Hoeymans et al., 2005). 
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In this study, the content validity also improved through the addition of the cognitive 
dimension, while the reliability remained unaltered. It was concluded by the authors that 
the EQ-5D+C is an efficient tool for establishing the health status in the community. 
Another way to examine if the EQ-5D should contain a cognitive dimension is to 
investigate the performance of the EQ-5D and the EQ-5D+C in a population with 
cognitive impairments. The aim of this explorative study was to compare the 
performance of the EQ-5D and the EQ-5D+C by assessing their construct validity and 
responsiveness in patients aged 55 and older with cognitive impairments. 

Methods 

Study population and data collection 
Data were derived from the MEDICIE (Maastricht Evaluation of a Diagnostic Intervention 
for Cognitively Impaired Elderly) study. The MEDICIE study is a randomized controlled 
trial (RCT) comparing the effects of a multidisciplinary diagnostic observation centre for 
psychogeriatric patients (DOC-PG) with usual care on HRQoL, mental and physical 
health, and the costs and use of health care facilities by patients with psychogeriatric 
problems (Wolfs et al., 2005a). The DOC-PG is an outpatient facility, providing 
multidisciplinary assessment by somatic screening, psychogeriatric assessment, and 
evaluation of the required levels of care for the patient and his (her) carer. The main aim 
of the DOC-PG is to improve or maintain the HRQoL of patients. 
 
In the MEDICIE study, a total of 234 patients and their caregivers agreed to participate 
and were included between July 2002 and October 2004. Randomization occurred at the 
level of general practices. The experimental group visited the new diagnostic facility 
(DOC-PG), whereas the control group was treated as usual, i.e. the GP made the 
diagnosis or referred the patient to a specialist facility, namely the Maastricht Memory 
Clinic (MMC) or the Department of Old Age Psychiatry of the Community Mental Health 
Service (RIAGG). Patients were followed up after 6 months and 12 months. 
 
All outcome measures, except the Mini Mental State Examination (MMSE), were 
collected through personal interviews with the patient’s proxy. After initial assessment by 
the aforementioned health care professionals, the baseline MMSE scores were gathered 
from the patient records. The researchers (C.W. and D.W) were trained to assess 
patients using the MMSE at the 6 and 12 month follow-up. When possible, follow-up 
scores by the professionals were used. Sociodemographic data of the patients (gender, 
age, living arrangements) and proxies (gender, age, relationship to patient) were 
collected at baseline. Diagnosis was established by the multidisciplinary teams working 
at the DOC-PG or the MMC/RIAGG respectively, and was based on the DSM-IV criteria 
or other regular criteria (McKhann et al., 1984). In this study, the baseline data and the 
data at the six and 12 month follow-up for the entire group were used since, for the 
purpose of this paper, it was not necessary to analyze the data of the control group and 
the experimental group separately. 
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Instruments 
Mini Mental State Examination (MMSE) 
The MMSE is used to detect cognitive impairment, to assess its severity and to monitor 
cognitive changes over time (Folstein et al., 1975b). The MMSE has a maximum score of 
30 points, with different domains being assessed: orientation in regard to time and place 
(10 points), registration of three words (3 points), attention and calculation (5 points), 
recall of three words (3 points), language (8 points), and visual construction (1 point). 
Scores below 24 are considered abnormal and this is the cut-off used for dementia. 
Scores in the MMSE are often classified into different categories: 26-30 (normal ageing), 
21-25 (mild dementia), 15-20 (moderate dementia), 10-14 (moderately severe dementia) 
and 0-9 (severe dementia). The MMSE has demonstrated validity and reliability in 
geriatric, psychiatric, neurological and other medical populations (Wagner et al., 1995), 
also in the Netherlands (Kok et al., 2002). 
 
EQ-5D and EQ-5D+C 
The EQ-5D is a generic instrument to measure HRQoL. The instrument was developed 
and validated in a number of European countries including the Netherlands (Brooks, 
1996; Lamers et al., (in press); Lamers et al., 2005). The EQ-5D describes health status 
according to five dimensions: mobility, self-care, usual activities, pain/discomfort and 
anxiety/depression. Each dimension has three levels, namely, “no problems”, “some 
problems” and “severe problems”. This yields 243 potential combinations of health states 
across the five dimensions. Dolan et al. (Dolan, 1997) have presented 42 of these health 
states to members of a representative sample of the UK general population, which were 
valued using the TTO method. Based on these valuations, utility scores can be deduced 
by means of an additive function. These are now widely used in cost-utility analyses 
(Kind, 2003). Utility scores can vary between -0.59 (worst health) and 1.00 (perfect 
health). Besides the five dimensions, the EQ-5D consists of a visual analogue scale 
(VAS5D) ranging from 0 (worst imaginable health state) to 100 (best imaginable health 
state). 
The EQ-5D+C is an extended version of the EQ-5D that includes “cognitive functioning” 
(memory, concentration, coherence, IQ) as an additional dimension, with a similar 
operationalization of three levels (as described above) [15]. The EQ-5D+C also includes 
a VAS5D. 
In this study, the EQ-5D was administered completely first, that is the five dimensions 
followed by the VAS5D. Subsequently, the proxies were asked to answer the sixth 
dimension concerning cognitive functioning, whereupon the VAS5D was valued a second 
time (in this study referred to as the VAS5D+C). Therefore, in this study, the EQ-5D+C 
refers to the additional cognitive functioning dimension and the VAS5D+C. 

Data analysis 

Construct validity 
Construct validity, the extent to which an instrument correlates with other measures 
which it should be related to (Solberg et al., 2005), was estimated by studying 
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correlations between the EQ-5D and the MMSE and between the EQ-5D+C and the 
MMSE at baseline and follow-up measures. Although it was expected that effects of 
cognitive impairment were implicitly expressed in the EQ-5D dimensions concerning self-
care, usual activities and anxiety/depression (APA, 1997; CBO, 2005), we hypothesized 
that the correlations between the EQ-5D+C and the MMSE were strongest. 

Responsiveness 
In this study, responsiveness was defined as the correlation of the changes in an 
instrument to changes in other measures which it should be related to, using an anchor-
based approach (Norman et al., 1997; Terwee et al., 2003). We evaluated whether 
changes in the EQ-5D and changes in the EQ-5D+C correlated with changes in the 
MMSE, the so-called anchor (external standard). Again, it was hypothesized that the 
correlations between the EQ-5D+C and the MMSE were stronger than the correlations 
between the EQ-5D and the MMSE. 

Statistical analysis 
The software used for the analyses was SPSS version 12.0.1 and STATA version 8.2. 
Background characteristics of the participants (both the patients and their proxies) were 
summarized using descriptive statistics. Response distributions of the instruments (EQ-
5D, EQ-5D+C and MMSE) are given. Missing data of the participants were imputed 
using multiple imputation (MI). MI provides a useful strategy for dealing with data sets 
with missing values. Instead of filling in a single value for each missing value, Rubin’s 
(Rubin et al., 1991) multiple imputation procedure replaces each missing value with a set 
of plausible values (5) that represent the uncertainty about the right value to impute. This 
results in statistically valid inferences that properly reflect the uncertainty due to missing 
values. 
 
Kolmogorov-Smirnov tests were used to test for normality. Non-parametric tests for 
comparisons were selected. Associations between the instruments were analyzed with 
Spearman rank correlations. 

Results 

Sample characteristics 
Table 1 summarizes sample characteristics. Of the 234 patients that were included in the 
MEDICIE-study, 64.1% were females. Of the proxies, 66.7% were females and mostly 
children (-in-law) or spouses of the patient (90.2%). In most cases, dementia (present in 
70.1% of the patients) was associated with Alzheimer’s disease (41.5%). Patients whose  
etiological diagnoses could not be determined were assigned to the “other” groups (i.e. 
other dementia or other cognitive impairment). After six months, 16 patients (6.8%) had 
died and 11 patients (4.7%) and their caregivers had dropped out of the study. Four 
patients (1.7%) did not attend the six month follow-up because of personal reasons. After 
12 months another 11 patients (4.7%) had died and two more patients (0.9%) and their  
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Table 1: Sample characteristics at baseline 

 
 
caregivers had dropped out of the study. The 27 patients (11.5%) who had died were 
excluded from the analyses as well as the 11 study dropouts (4.7%) who completed only 
1 measurement. Missing data of the remaining 196 patients were imputed using MI. To 
make sure the imputations did not influence our results, separate analyses were 
performed on the 5 imputed datasets. The results were highly comparable (data not 
shown). Therefore, the first imputed dataset was used for analysis. 
 
 

  Total n = 234 

Gender of patient:         
Female (%) 

  
150 (64.1%) 

Age of patient:      
Mean (SD) 

  
77.8 (6.7) 

Range  [55 – 94] 

Relationship proxy:   

Spouse  88 (37.6%) 

Child (-in-law)  123 (52.6%) 

Other  23 (9.8%) 

Gender of proxy:           
Female (%) 

  
156 (66.7%) 

Age of proxy:         
Mean (SD)                           

  
59.8 (13.9) 

Range  [30 – 91] 

MMSE: 
Mean (SD) 

  
20.18 (5.8) 

Dementia:  164 (70.1%) 

   Alzheimer’s Disease (AD)          97 (41.5%) 

   Vascular Dementia (VD)          26 (11.1%) 

   Mixed Dementia          21 (9.0%) 

   Other Dementia          20 (8.5%) 

No Dementia:    70 (29.9%) 

  Cognitive Impairment / MCI          40 (17.1%) 

  Other Cognitive Impairment          30 (12.8%) 
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Table 2: Responses in the EQ-5D and EQ-5D+C (items, utility scores and VAS scores) 
EQ-5D             N = 196  Baseline  6 months  12 months 

Mobility:               

Mean (SD)  1.65 (0.48)  1.65 (0.51)  1.67 (0.51) 

% no problems  24.7%  36.7%  34.7% 

% some problems  65.3%  61.7%  63.3% 

% severe problems        0%    1.5%    2.0% 

Self-Care:       

Mean (SD)  1.59 (0.65)  1.71 (0.73)  1.97 (0.80) 

% no problems  50.0%  45.4%  33.2% 

% some problems  40.8%  38.3%  36.7% 

% severe problems    9.2%  16.3%  30.1% 

Usual Activities:       

Mean (SD)  1.92 (0.72)  2.02 (0.75)  2.17 (0.78) 

% no problems  29.6%  27.0%  23.0% 

% some problems  48.5%  44.4%  36.7% 

% severe problems  21.9%  28.6%  40.3% 

Pain/Discomfort:       

Mean (SD)  1.59 (0.65)  1.51 (0.60)  1.54 (0.62) 

% no problems  49.5%  54.1%  53.1% 

% some problems  41.8%  40.8%  40.3% 

% severe problems     8.7%    5.1%    6.6% 

Anxiety/Depression:       

Mean (SD)  1.66 (0.67)  1.53 (0.59)  1.54 (0.68) 

% no problems  44.9%  52.6%  56.6% 

% some problems  43.9%  42.3%  33.2% 

% severe problems  11.2%    5.1%  10.2% 

Utility score:       

Mean (SD)  0.54 (0.31)  0.57 (0.32)  0.47 (0.34) 

Range  -0.35 – 1.00  -0.35 – 1.00  -0.43 – 1.00 

VAS5D:       

Mean (SD)  58.84 (19.00)  57.78 (17.67)  56.38 (20.29) 

Range  10-100  20-100  10-100 

       

EQ-5D+C       

Cognition:       

Mean (SD)  2.30 (0.58)  2.35 (0.64)  2.47 (0.61) 

% no problems    6.1%    8.7%    6.1% 

% some problems  58.2%  47.4%  40.8% 

% severe problems  35.7%  43.9%  53.1% 

VAS5D+C:       

Mean (SD)  49.45 (19.23)  48.43 (18.06)  45.41 (18.90) 

Range  0 - 100  10 - 90  0 - 95 
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Responses in the EQ-5D, EQ-5D+C and MMSE 
The responses in the EQ-5D and the EQ-5D+C at baseline and follow-up measurements 
are summarized in table 2. At baseline as well as at the 6 month follow-up, most patients 
had problems with cognitive functioning , usual activities and mobility. At the 12 month 
follow-up, most patients had problems with cognitive functioning, usual activities and 
self-care. The mean VAS5D+C scores were significantly lower than the mean VAS5D 
scores at all measurements (Wilcoxon Signed Ranks Tests, p = 0.000). 
The responses in the MMSE at baseline and follow-up measurements are summarized in 
table 3. Most patients had mild to moderate dementia at all measurements. 
 
Table 3: Responses in the MMSE 

Construct validity 
Table 4 summarizes the results of the correlations between the MMSE and the EQ-5D 
and between the MMSE and the EQ-5D+C. At baseline, significant correlations were 
found between the MMSE and the utility score, and more specifically the self-care 
dimension and the usual activities dimension, and the VAS5D of the EQ-5D. Correlations 
were also found between the MMSE and the cognitive dimension and the VAS5D+C of 
the EQ-5D+C. At the six month follow-up, correlations were found between the MMSE 
and the utility score, and more specifically all five dimensions, and the VAS5D of the EQ-
5D. Correlations were also found between the MMSE and the cognitive dimension and 
the VAS5D+C of the EQ-5D+C. At the 12 month follow-up, correlations were found 
between the MMSE and the utility score, and more specifically all dimensions except for 
the pain/discomfort dimension, and the VAS5D of the EQ-5D. Correlations were also 
found between the MMSE and the cognitive dimension and the VAS5D+C of the EQ-
5D+C. 

Responsiveness 
Table 5 summarizes the results of the correlations between the change scores of the 
EQ-5D and the EQ-5D+C and the change scores of the MMSE. In table 6, the means for 
the change scores are outlined. Regarding the difference between the six month 
measurement and the baseline measurement, correlations were found between changes 
in the utility score, more specifically the self-care dimension, of the EQ-5D and the 
change scores of the MMSE. Correlations were also found between changes in the 
cognitive dimension of the EQ-5D+C and change scores of the MMSE. Regarding the 
difference between the 12 month measurement and the baseline measurement, 

MMSE: N = 196  Baseline  6 months  12 months 

Mean (SD)  20.21 (5.78)  18.89 (7.34)  17.61 (8.16) 

Severity of dementia:       

26 – 30  (normal ageing)  18.4%  21.9%  21.9% 

21 – 25  (mild)  35.7%  26.0%  19.4% 

15 – 20  (moderate)  29.6%  25.0%  25.0% 

10 – 14  (moderately severe)  10.2%  14.3%  15.3% 

  0 – 9    (severe)    6.1%  12.8%  18.4% 

Thesis Wolfs def V18.pdf   49 16-10-2007   16:35:26



CHAPTER 4 

 50 

correlations were found between changes in the utility score, more specifically the 
mobility dimension, the self-care dimension and the usual activities dimension, and the 
VAS5D of the EQ-5D and the change scores of the MMSE. Correlations were also found 
between changes in the cognitive dimension and the VAS5D+C of the EQ-5D+C and the 
change scores of the MMSE.  
 
Table 4: Spearman correlations between the EQ-5D and the MMSE and between the 
EQ-5D+C and the MMSE at baseline, six months and 12 months (construct validity). 

** Correlation is significant at the 0.01 level (2-tailed) 
* Correlation is significant at the 0.05 level (2-tailed) 

Discussion 

The aim of this explorative study was to compare the performance of the EQ-5D and the 
EQ-5D+C by assessing their construct validity and responsiveness in patients aged 55 
and older with cognitive impairments. 
Based on our results it can be concluded that the construct validity of the EQ-5D and the 
EQ-5D+C is comparable in our study population, except for the VAS5D. Results regarding 
construct validity of the EQ-5D are in line with the recent findings of Jönssen et al. 
(Jonsson et al., 2006a). Contrary to our expectations, correlations between the cognitive 
dimension and the MMSE were almost similar to the correlations between the self-care 
and the usual activities dimensions and the MMSE. The presence of more and stronger 
correlations of both the EQ-5D and EQ-5D+C with the MMSE at the 12 month follow up 
measurement was possibly due to the fact that the dispersion of the scores using these 
instruments increased with time. Three studies also showed that cognitive function was 
positively related to HRQoL in cardiac rehabilitation patients (Cohen et al., 1999), in 
patients with progressive supranuclear palsy (Schrag et al., 2003b) and in patients with 
hypertension (Degl’Innocenti et al., 2002). Another study (Banerjee et al., 2006) failed to 
find a relationship between HRQoL and cognition in patients with dementia.  

N = 196  Baseline  6 months  12 months 

EQ-5D:       

Utility score   0.19**  0.45**  0.50** 

Mobility  -0.02  -0.17*  -0.23** 

Self-Care  -0.28**  -0.50**  -0.55** 

Usual activities  -0.34**  -0.42**  -0.52** 

Pain/Discomfort  -0.01  -0.14*  -0.05 

Anxiety/Depression  -0.05  -0.17*  -0.22** 

VAS5D   0.22**  0.23**   0.23** 

       

EQ-5D+C:       

Cognition  -0.35**  -0.52**  -0.54** 

VAS5D+C   0.37**   0.47**    0.48** 
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Table 5: Spearman correlations between the change scores of the EQ-5D and the 
MMSE, and between the EQ-5D+C and the MMSE, i.e. change score of baseline and six 
months and baseline and 12 months (longitudinal) 

** Correlation is significant at the 0.01 level (2-tailed) 
* Correlation is significant at the 0.05 level (2-tailed) 
 
 
With regard to responsiveness, the EQ-5D performed slightly better than the EQ-5D+C, 
which is also in line with the findings of Jönssen (Jonsson et al., 2006a). An important 
finding, again contrary to our expectations, is that changes in the MMSE corresponded 
better with changes in the self-care dimension and the usual activities dimension than 
with changes in the cognitive dimension. 
However, no judgments were made about the strength of the correlations, which would 
provide us with a stricter criterion regarding the performance of the EQ-5D and EQ-
5D+C. In the literature, different classifications were found (Haywood et al., 2002; Landis 
et al., 1977; Marra et al., 2005; Wu et al., 2002) a clear gold standard being absent. We 
therefore ignored the classifications and merely described our results. However, it is 
possible to compare our results with other studies. Our results were in line with 
correlations between the EQ-5D and clinical measures found in other studies involving 
diseases such as progressive supranuclear palsy (PSP) (Schrag et al., 2003a), 
rheumatoid arthritis (RA) (Marra et al., 2005) and stroke (Pickard et al., 2005). 
The majority of authors ((Haywood et al., 2002; Marra et al., 2005; Pickard et al., 2005) 
and others) considered a Spearman’s correlation of >0.50 to be strong, a correlation of 
0.30 / 0.35 – 0.50 to be moderate and a correlation < 0.30 / 0.35 to be weak. Using these 
classifications in our study, it can be concluded that both versions performed well with 
respect to construct validity, as indicated by strong correlations with the MMSE. 
Regarding responsiveness, it can be concluded that the EQ-5D performed moderately, 
whereas the EQ-5D+C did less well as indicated by weak correlations with the MMSE. 
When the more stringent classification of Landis and Koch (Landis et al., 1977) is used 
(i.e. < 0.00 poor; 0.00-0.20 slight; 0.21-0.40 fair; 0.41-0.60 moderate; 0.61-0.80 

Change scores N = 196 Baseline & 6 months Baseline & 12 months 

EQ-5D:   

Utility score 0.16* 0.30** 

Mobility -0.11 -0.17* 

Self-Care -0.18* -0.35** 

Usual activities -0.12 -0.29** 

Pain/Discomfort -0.04 0.03 

Anxiety/Depression 0.00 -0.12 

VAS5D 0.01 0.17* 

   

EQ-5D+C:   

Cognition -0.21** -0.28** 

VAS5D+C 0.08 0.23** 
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substantial and 0.81-1.00 almost perfect), it can be concluded that the EQ-5D and the 
EQ-5D+C performed moderately with regard to the construct validity. 
 
Regarding responsiveness, fair correlations were found between changes in the EQ-5D 
and EQ-5D+C and changes in the MMSE. The relatively low responsiveness of the EQ-
5D in this study could be due to the, on average, small changes in cognition in a year, or 
to a ceiling effect because there are only three levels for each dimension of the EQ-5D. 
Patients’ health may improve or decline but not enough to go up or down one level. 
Instruments that have a greater number of possible responses may be more responsive. 
Furthermore, it is possible that adaptation to illness on the part of the proxy leads to a 
lack of responsiveness, especially with a chronic condition such as dementia (Marra et 
al., 2005). It should also be noted that a lack of clarity exists with regard to the definition 
and adequate approach for evaluating responsiveness. Some authors argued that there 
is no need for an additional concept like responsiveness, since it can be viewed as either 
longitudinal validity or magnitude of the treatment effect (Lindeboom et al., 2005; 
Streiner, 2003; Terwee et al., 2003). The definition and approach used in this study has 
also been referred to as longitudinal validity (Terwee et al., 2003). 
 
There are several limitations to this study that need to be recognized. An important 
limitation of this study concerns our study design. The origin of this study, the MEDICIE 
trial, was designed to compare the effects of a multidisciplinary diagnostic observation 
centre for psychogeriatric patients (DOC-PG) with usual care on HRQoL, mental and 
physical health, and the costs and use of health care facilities by patients with 
psychogeriatric problems. Therefore, studying the usefulness of the EQ-5D+C in this 
patient population was framed in this RCT. The EQ-5D was administered first, that is the 
five dimensions followed by the VAS5D. Subsequently, the proxies were asked to answer 
the sixth dimension concerning cognitive functioning, whereupon the VAS5D+C was 
valued. It would have been better to administer the EQ-5D+C completely as well in order 
to make valid comparisons between the 2 versions. However, considering the explorative 
nature of this study, we did not want to burden the participants of the MEDICIE trial by 
administering a similar questionnaire twice. 
Second, regarding the assessment of the EQ-5D+C, the proxies may have focused their 
attention on the cognitive dimension when scoring the VAS5D+C, even though they had 
been instructed to rate the VAS5D+C again based on the overall health. This effect is 
called a framing effect, which suggests that how something is presented (the ‘frame’) 
influences the choices people make (Tversky et al., 1981). Hence, it is possible that the 
higher correlations of the VAS5D+C with the MMSE are due to a framing effect. However, 
according to Parkin et al. (Parkin et al., 2004), the framing bias also exists when 
assessing the EQ-5D, meaning that values of the VAS5D are affected by end-state 
descriptors (last named dimensions). 
Another possible limitation is the use of proxies to complete the questionnaires. Previous 
research indicated that there is generally fairly good proxy-patient agreement for 
observable items such as mobility, self care and usual activities, but poor agreement for 
non-observable items such as pain and affect (Selai, 2001). Others have found 
agreement to be poor for the domains most affected by dementia (self-care and usual 
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activities) (Jonsson et al., 2006a). In the light of the longitudinal nature of our study, the 
complex health problems of our study population and their progressive global 
deterioration of intellect and personality, the method of proxy rating had been chosen. It 
is generally acknowledged that in the later stages of dementia proxy measures are 
required since patients are no longer capable of making an adequate evaluation of their 
HRQoL (Jonsson et al., 2006a; Selai, 1998). Furthermore, the use of proxy reports 
throughout the course of a longitudinal study, rather than substituting them only when the 
person with dementia becomes unable to report his or her HRQoL, reduces bias over 
time (Smith et al., 2005). The overall picture of previous research is that rating by proxy 
is a valid alternative for assessing HRQoL in the presence of dementia (Albert et al., 
1996; Jonsson et al., 2006a; Magaziner, 1997; Smith et al., 2005), although it is possible 
that the scores in the EQ-5D and the EQ-5D+C were biased because of perceived 
caregiver burden (Logsdon et al., 2002). 
A final limitation also concerns the design of our study. Comparisons between the EQ-5D 
and the EQ-5D+C were merely based on the dimensions and VAS-scores of both 
versions and not on the utility scores since these are not available for the EQ-5D+C. It 
should be noted that an algorithm has been developed for EQ-5D+C health states, 
based on Dutch disability weights (Mathers et al., 1999; Mathers et al., 2001). In the 
Dutch disability weights study, a comprehensive set of disease-specific disability weights 
for 175 disease stages associated with 52 disease categories was obtained (Stouthard 
et al., 1997; Stouthard et al., 2000). Based on these disability weights, an EQ-5D+C 
regression model was fitted. However, the origins of the EQ-5D+C disability weights and 
the EQ-5D utility scores differ significantly. First, the algorithm is based on valuations of 
health experts instead of valuations of the general public. Second, EQ-5D+C health 
states were valued by means of the person trade-off (PTO) method, whereas EQ-5D 
health states were valued by means of the time trade-off (TTO) method (Dolan, 1997). 
PTO differs from TTO in that subjects are required to trade-off person years lived healthy 
against person years lived with some defined disability, thus making choices in the 
context of a decision involving other people rather than themselves. Whether the PTO 
technique is able to reflect actual preferences is still under debate (Green, 2001; Pinto-
Prades, 1997). Finally, besides the EQ-5D+C health state description, subjects were 
given specific information with respect to the disease, which differs from the EQ-5D 
valuation procedure (Dolan, 1997). Therefore, in our opinion, no valid comparison of EQ-
5D+C disability weights with EQ-5D utility scores can be made. In order to develop a 
new scoring algorithm of which utility scores for the EQ-5D+C can be deduced, a 
valuation procedure similar to the one used for the EQ-5D should be applied. Presenting 
EQ-5D+C health states to members of the general population should reduce the framing 
effect described earlier, as the cognitive dimension will then be ‘just’ one of the six 
dimensions in the health states. Furthermore, although in the descriptive part of the EQ-
5D a proxy effect may still be present, by using a utility score based on valuations of the 
general population, possible proxy effects are expected to decrease. 
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Conclusion 
In this explorative study, the construct validity and responsiveness of the EQ-5D and the 
EQ-5D+C were assessed and compared in patients aged 55 and older with cognitive 
impairments. We conclude that the EQ-5D performs well for evaluating HRQoL in our 
population with cognitive impairments using proxy ratings. Therefore, based on the 
results of this study and given its (serious) limitations, it does not seem necessary to 
adjust the current classification system by adding a cognitive dimension. However, in the 
absence of a gold standard for measuring HRQoL, a general population study to obtain 
valuations for the EQ-5D+C health states could provide a better insight into whether 
cognition has a separate and significant effect on utility values, and would enable us to 
compare the utility values deduced from both versions in a correct manner. 
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Abstract 

Background/relevance: More and more people are aware of the importance of informal 
care. Informal care plays a substantial role in the provision of total care and is often 
called the principle of health care. In the Netherlands, it was estimated in 2001 that 3.75 
million people provided informal care. This number is expected to increase even further 
due to demographic and social-economic developments. More attention to informal care, 
the position of informal caregivers, the consequences of providing informal care and the 
inclusion of informal care in economic evaluations is therefore essential. 
Aim: The aim of the proposed study is to apply several methods for the measurement of 
informal care in the study “Randomized trial on the effects of a psychogeriatric diagnostic 
day hospital”. For this, a questionnaire developed by the iMTA in Rotterdam, the 
Netherlands, was used. Results of three methods for measuring informal care are 
described (two monetary methods and one non-monetary method) and both construct 
validity and responsiveness of each of these methods is examined. 
Research question(s): 
1. Which factors are associated with the amount of informal care in dementia? 
2. Which of the factors identified in research question 1 are associated with the different 
methods to measure and value informal care in our study (construct validity)? 
3. To what extend are the three methods to measure informal care sensitive to changes 
in these factors (responsiveness)? 
4. Based on the findings from research questions 2 and 3, which of the methods is most 
suitable to measure and value informal care in this patient population and their 
caregivers? 
Study design: The proposed study is part of a prospective controlled randomised trial 
into the effects of the multidisciplinary DOC-PG on somatic and mental health, and the 
costs and use of health care facilities compared with usual care. In the current study, 
three methods for measuring and valuing informal care are described i.e. the proxy-
good-method, the opportunity-cost-method (both monetary methods) and the CarerQol-
method (non-monetary method). The opportunity-cost-method was divided in the 
opportunity-cost A method (i.e. hours of paid work, unpaid work or leisure time forgone), 
and the opportunity-cost B-method (i.e. preferred number of hours of paid work, unpaid 
work or leisure time). A literature search is conducted to identify factors that are 
associated with the amount of informal care in dementia. Based on factors emerging 
from the review, it was investigated for each of the three methods by means of 
multivariate regression analysis, which of these factors are associated with informal care 
(construct validity). Furthermore, the responsiveness was examined for these three 
methods, by testing whether changes over time in these factors were associated with 
changes in informal care. Construct validity was assessed by using cross-sectional data 
from the baseline measurement, whereas responsiveness was assessed by using 
longitudinal data (changes at 6 and 12 months compared to baseline). With respect to 
the monetary methods, respectively hours and costs were used as dependant variables 
in the regression analyses. Judgments regarding construct validity and responsiveness 
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were based on comparisons of the explained variances (R-Squares) of the regression 
models. 
Results: The literature search revealed various factors, which were associated with the 
amount of informal care, underlining the complex nature of informal care. With regard to 
the construct validity, the proxy-good method performed best based on the multivariate 
cross-sectional models, with the highest explained variance of more than 60%. The 
CarerQol method had the lowest explained variances in the cross-sectional models 
based on the identified factors. Regarding responsiveness, the multivariate longitudinal 
models revealed that the proxy-good (hours as dependent variable) method was most 
responsive to changes after six months, as indicated by the highest explained variance 
of 19.7%. After 12 months, the opportunity-cost B (costs as dependent variable) method 
was most responsive with an explained variance of 23.3%, followed by the proxy-good 
(hours as dependent variable) method with an explained variance of 13.1%. 
It should be noted that overall, the R-Squares of the longitudinal models were 
substantially lower than the R-Squares of the cross-sectional models. 
Conclusions: Based on the results regarding both construct validity and 
responsiveness, the proxy-good method is the best method to measure and value 
informal care in patients suffering from dementia or another cognitive disorder and their 
caregivers. 
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BACKGROUND 

More and more people are aware of the importance of informal care as it plays a 
substantial role in health care. Family members, spouses and friends have become 
increasingly responsible for providing caregiver assistance to diseased or disabled 
persons. In the Netherlands, it was estimated in 2001 that 3.75 million people provided 
informal care (Boer de et al., 2003). This number is expected to increase even further 
due to demographic and socio-economic developments. As the population is ageing, 
more people will suffer from dementia in the coming decades. Furthermore, the number 
of single elderly is increasing, there is an increasing shortage of personnel in health care 
and institutional care is more and more replaced with community care. Additionally both 
policymakers and third-party payers place increasing pressure on families to provide 
care (Robinson, 1997) These developments cause tension between the availability of, 
and demand for informal care. As there is no cure for dementia, and the majority of 
service provision falls on care rather than treatment, there is a large demand on informal 
care (NICE, 2006). From an economic evaluation perspective informal care is an 
important issue. Studies on dementia (Chiu et al., 1999; van der Roer et al., 2000), low 
back pain (Maniadakis et al., 2000) and stroke (Anderson et al., 2000) for example have 
pointed out that the costs of informal care can be substantial compared to formal health 
care. In economic evaluation studies the total costs and consequences of an intervention 
are weighted. It is now widely recommended that economic evaluation studies should be 
conducted from a broad societal perspective, indicating that all relevant costs and health 
effects should be included, regardless of who bears the costs or who obtains the effects. 
By incorporating both formal and informal care in the analysis, economic evaluation 
studies will be more comparable both nationally as well as internationally. By this, it is 
recognized that informal (unpaid) caregiver’s assistance is an important issue in 
economic evaluation. Yet, systematic reviews (Evers et al., 2000; Evers et al., 1997; 
Goossens et al., 1997, 2000) show that informal care is rarely included in economic 
evaluation studies, since the collection of these data is often complex. 
Informal caregivers reduce or give up normal activities in order to provide (health) care to 
a patient and/or their relatives, for which they normally do not receive payment. Informal 
care may involve financial costs like hiring or buying certain attributes and travel costs, 
but informal caregiver “time” is noted to be the major input in the treatment of the patient. 
The time invested in informal care may normally have been invested in paid work, 
household activities or leisure and should be valued in a cost-effectiveness analysis 
(Luce et al., 1996; Posnett et al., 1996). In order to incorporate time cost into the cost-
effectiveness analysis, both the exact quantity of time spent on informal care and the 
valuation of that time must be determined. With respect to the quantity of time, an 
underestimation of true caregiver activities may occur when, through the years, these 
activities have slightly become part of the daily routine. On the other hand, true caregiver 
costs may be overestimated when some of the earmarked activities were already part of 
normal home role functioning, like cooking or shopping, or when a combined use of time 
occurs, for example in the case of surveillance (Smith et al., 1994). The most practical 
method to solve these problems is to elicit from the caregivers how much time they 
actually spend each day providing informal care by means of a structured questionnaire. 
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Regarding the valuation of time, the time input can be valued by means of the market- or 
proxy-good method, the contingent valuation method and the opportunity cost method 
(Busschbach et al., 1998; Smith et al., 1994). In the market-price method the time input 
of the informal caregiver is valued at the costs of hiring a professional caregiver. In the 
contingent valuation method informal caregivers are asked to state their willingness-to-
pay or willingness to accept to respectively no longer having-, or having to perform 
caregiver activities. The opportunity cost of time spent on informal care is equal to the 
value of the best alternative use of time, which is assumed to be the normal use of time. 
The latter method is consistent with the theoretical foundation of cost-benefit analysis 
(Luce et al., 1996; Posnett et al., 1996; Smith et al., 1994). The normal use of time can 
be divided in paid work time, unpaid work time and leisure time. When for example time 
spent on caregiving would normally have been spent on paid work, that time should be 
valued as being equal to the wage rate. The valuation however of unpaid working time 
and leisure by means of adjusted wage rates is a point of discussion. Since caregivers 
for patients with Alzheimer’s disease are mostly elderly persons for which wage rates do 
not seem to be the appropriate method to capture the opportunity cost, it is often 
recommended to use the market- or shadow price as the valuation method (Brouwer et 
al., 1999; Busschbach et al., 1998; Luce et al., 1996) . 
Informal caregivers may encounter positive aspects in the process of caring for a loved 
one, but more often they experience a number of negative outcomes such as emotional 
strain, financial losses, feelings of isolation and health declines (Schulz et al., 1999; van 
den Berg et al., 2004). Caregiver’s burden, which is a complex multi-component 
construct, that is influenced by characteristics of the patient (i.e. severity of the disease 
and behavioural problems), characteristics of the caregiver (i.e. perceived stress, 
psychological wellbeing, lack of knowledge, immature coping), and the social context 
(i.e. finances, social support, family help, number and nature of the caregiving tasks) 
(Brouwer et al., 2004; Verhey et al., 2007b) has been extensively described in the 
literature (Dunkin et al., 1998; Kim et al., 2006; Torti et al., 2004). In order to combine the 
information density of burden with a valuation component for use in economic 
evaluations, the CarerQol was recently developed (Brouwer et al., 2006). 
However, research regarding the amount of informal care and factors that are associated 
with this amount is limited (Nordberg et al., 2005). Methods to measure and value 
informal care are crude and standardization and improvement of these methods is 
necessary (van den Berg et al., 2004). This is especially important in the light of the 
recommendation to include informal care in economic evaluations as an important 
outcome measure (Drummond et al., 1997; Gold et al., 1996). Furthermore, since 
interventions (that are evaluated in economic evaluations) are usually aimed at 
improving clinical status, quality of life and/or other circumstances of patients, it is 
desirable that possible effects of the interventions also influence (the amount of) informal 
care (Verhey et al., 2007b). 
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Objective(s) of the study 

The objective of the proposed study is to apply different methods to measure and value 
informal care (by means of a questionnaire, developed by the iMTA in Rotterdam, the 
Netherlands) in the study “Randomized trial on the effects of a psychogeriatric diagnostic 
day hospital”. A literature search is conducted to identify factors that are associated with 
the amount of informal care in dementia. Three methods to measure and value informal 
care (i.e. the proxy-good-method, the opportunity-cost-method and the CarerQol-
method) are applied and validated. Based on factors emerging from the review, it was 
investigated for each of the three methods which of these factors are associated with 
informal care (construct validity). Furthermore, responsiveness was examined for these 
three methods, by testing whether changes over time in these factors were associated 
with changes in informal care. 

Research questions of the study 

1. Which factors are associated with the amount of informal care in dementia? 
2. Which of the factors identified in research question 1 are associated with the different 
methods to measure and value informal care in the current study (construct validity)? 
3. To what extend are the three methods to measure informal care sensitive to changes 
in these factors (responsiveness)? 
4. Based on the findings from research questions 2 and 3, which of the methods is most 
suitable to measure and value informal care in this study population and their 
caregivers? 

METHODS 

Study design and outcome parameters 
The proposed study is part of a prospective controlled randomised trial into the effects of 
the multidisciplinary psychogeriatric diagnostic observation centre (DOC-PG) on somatic 
and mental health, and the costs and use of health care facilities of patients with 
psychogeriatric problems (dementia, somatic problems with comorbid psychiatric 
disorders). In the current study, an informal care questionnaire, which was developed by 
the iMTA in Rotterdam, to measure and value informal care was adapted and extended 
to make it suitable for use in the MEDICIE study. It was administered by means of an 
interview with the primary caregiver of the patient at baseline and at 6 and 12 months 
follow-up. The results are categorized in patient characteristics , characteristics of the 
caregiver, social context and methods for measuring and valuing informal care. These 
different methods are investigated for their sensitivity to changes. A literature study was 
conducted to identify factors associated with the amount of informal care in dementia. 
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Patient characteristics 
Patient characteristics described in this study are gender, age, diagnosis, severity of the 
dementia, independent functioning and behavioural problems (which have been 
collected in the MEDICIE-study), number of (self-reported) comorbidities, health, 
physical function and health related quality of life (HRQoL). The severity of the dementia 
was assessed by means of the Mini Mental State Examination (MMSE) and the Global 
Deterioration Scale (GDS). The MMSE (Folstein et al., 1975b; Kok et al., 2002) 
assessed the severity of cognitive decline. The GDS (Reisberg et al., 1982) evaluated 
patients on seven stages of global functioning for those suffering from a primary 
degenerative dementia such as Alzheimer’s disease. The Instrumental Activities of Daily 
Living Scale (IADL) (Lawton et al., 1969) measured seven areas of more complex 
activities required for optimal independent functioning. The scoring for this scale 
indicated whether the patient was completely independent, in need of assistance or was 
completely dependent on others for the performance of specific activities. Finally, the 
NeuroPsychiatric Inventory (NPI) (Cummings, 1997; Cummings et al., 2001; Cummings 
et al., 1994) appraised patients’ behavioural and psychological problems. Higher scores 
on all instruments, except on the MMSE, are indicative of more severe problems. 
Health and physical function were assessed by means of the Visual Analogue Scale 
(VAS) of the EQ-5D (Health Related Quality of Life) (“EuroQol--a new facility for the 
measurement of health-related quality of life. The EuroQol Group”, 1990)and physical 
functioning aspect of the SF36 (Brazier et al., 1992; VanderZee et al., 1996; Ware et al., 
1992) (also measuring Health Related Quality of Life) respectively. 

Caregiver characteristics 
Caregiver characteristics described in this study are gender, age, relationship with the 
patient, education, income, self-rated health, health-related quality of life (HRQoL), and 
burden. Self-rated health and HRQoL were assessed by means of the EQ-5D (Health 
Related Quality of Life) (“EuroQol--a new facility for the measurement of health-related 
quality of life. The EuroQol Group”, 1990). Regarding burden, a distinction is made 
between objective burden and subjective burden. Objective burden concerns the number 
of caregiving tasks, and whether the caregiver shares a house with the care recipient. 
The subjective burden of informal care indicates how the caregiver encounters the 
impact of objective burden (Brouwer et al., 2004). This subjective burden may change 
over time as a result of changes in caregiving situation, the deterioration of the patient’s 
health or coping strategies. We used the self-rated burden scale (SRB) to measure 
subjective burden (Brouwer et al., 2004; van Exel et al., 2005; van Exel et al., 2004). The 
SRB consists of a single question: “How burdensome is the provision of informal care to 
you at this moment?” and caregivers are asked to indicate their burden on a horizontal 
visual analogue scale ranging from 0 (“not at all straining”) to 10 (“much too straining”). 
Subjective burden was also assessed using the Perceived Stress caused by Informal 
Caregiving scale (Dutch translation: Ervaren Druk door Informele Zorg (EDIZ)) (Pot et 
al., 1995). The EDIZ is a 9-item measurement to assess self perceived pressure from 
informal care. 
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Social context 
The social context of both the patient and the caregiver are the caregiver network (i.e. 
the availability and number of other caregivers and the number of hours spent on 
informal care by these caregivers) and formal care (home care, day care and admission). 
Furthermore, other daily activities of the patients (that support the caregiver), respite 
care and paid leave from work were considered. 

Measurement and valuation of informal care 
In the informal care questionnaire applied in the MEDICIE study, three different methods 
(two monetary methods (1 and 2) and one non-monetary method (3)) for the 
measurement and valuation of informal care were described. Costs of informal care were 
expressed in 2005 Euros. 
1). The proxy-good-method (van den Berg et al., 2006): This method (also called the 
market cost method or replacement cost method) values the measured time spent on 
providing informal care at the (labour) market price of a close substitute. This value can 
differ per task. Caregivers were asked to indicate the average time spent on 18 different 
informal care tasks per week. This time can be valued using different methods, resulting 
in a monetary outcome (Oostenbrink et al., 2004; van den Berg et al., 2004; van den 
Berg et al., 2006). We subdivided the 18 tasks into household activities of daily living 
(HDL), activities of daily living (ADL) and instrumental activities of daily living (IADL) 
according to the classification of van den Berg et al (van den Berg et al., 2006). 
Household (HDL) activities were valued against the wage rate of a housekeeper (€ 8,54). 
Personal care (ADL and IADL) was valued against the wage rate of a nurse (€ 32,67) 
(Oostenbrink et al., 2004; van den Berg et al., 2006). Measuring time spent on informal 
care is the essence of the proxy-good-method. 
2). The opportunity-cost-method (van den Berg et al., 2006): In this method, we valued 
the lost time as the opportunity cost (i.e. hours of paid work, unpaid work or leisure time 
forgone), or the value of the time in its current best alternative use (hours of paid work, 
unpaid work or leisure time). We asked the caregivers:  
a) what types and amount of time they actually gave up in order to provide informal care 
(i.e. number of hours of paid work, number of hours of unpaid work and/or number of 
hours of leisure time). 
b) which activities (paid work, unpaid work or leisure time) they would rather perform, 
instead of giving informal care and to indicate the preferred amount of these activities. 
Hours of paid work were valued against the hourly wage of € 49,21 for men and € 37,47 
for women, based on a mean age of caregivers in this sample of 59 years. For unpaid 
work and leisure time, the hourly wage of a housekeeper was used as shadow price (€ 
8,54) which was again in accordance with van den Berg et al (Oostenbrink et al., 2004; 
van den Berg et al., 2006) . 
3). The CarerQol-method (Brouwer et al., 2006): This method provides us with a non-
monetary outcome regarding the measurement and valuation of informal care. The 
CarerQol is aimed at measuring the care-related quality of life of informal caregivers 
(Brouwer et al., 2006). It combines seven important burden dimensions with a valuation 
component (a visual analogue scale (VAS) for happiness. The seven burden dimensions 
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are 1) fulfilment; 2) relational problems; 3) mental problems; 4) problems with daily 
activities; 5) financial problems; 6) support; and 7) physical problems. The CarerQol-VAS 
ranges from 0 (“completely unhappy”) to 10 (“completely happy”). The CarerQol has 
been validated in a Dutch sample of heterogeneous caregivers. 

Study population 
The MEDICIE-study was approved by the medical ethical committee at Maastricht 
University Hospital. Patients were recruited from July 2002 to August 2004 from 70 GP 
practices in the Maastricht region and surroundings. GPs were asked to refer all patients 
that may have dementia or a cognitive disorder. 
 
Patients were included who 1) were older than 55 years; 2) were suspected by the GP of 
having dementia, or were suspected of having both a somatic and a psychological 
disorder; 3) had not been referred in the two years prior to this study to one of the 
participating services; 4) had the availability of a proxy, i.e. a person visiting the patient 
at least once a week). 
Patients were excluded when 1) they suffered from acute disorders that needed a 
prompt therapeutic intervention; or 2) they lived in a nursing home, or received care that 
is comparable to that of a nursing home (‘e.g. substitution of care in an elderly home); 

Data selection and analysis 

Missing data 
In this study, data of the informal care surveys were analyzed for those patients who 
completed the survey at all three measurements (i.e. at the baseline measurement, at 
the 6 months follow-up and at the 12 months follow-up) and who had the same primary 
caregiver during the course of the study. Missing items within the survey were imputed 
by means of a regression model (missing value analysis in SPSS version 12.0.1). 

Data analyses 
Review of the literature 
First, a systematic literature search was conducted in Medline to identify articles 
published in medical journals reporting on research regarding (the amount of) informal 
care in dementia. An advanced search was performed using the free text words “informal 
care*” and “cost*” or “amount” or “hour*” or “quantity” or “intensity”, as well as the terms 
“predict*” or “explain*” or “regress*” or “model*”or “influence*” or “relat*. Furthermore the 
terms “dement*” or “psychogeriatr*” or “cognitive disorder” or “cognitive impairment” or 
“memory disorder” or “memory impairment” were utilised to restrain the search to those 
subjects relevant to the present study. Subsequently, the results were limited to studies 
that were published in English and included an abstract. Before reviewing the abstracts, 
a criterion was established to determine whether a study was relevant to the purpose of 
the present review: the study had to use regression analysis to identify factors 
associated with the amount of informal care. In case of doubt (i.e. if factors were 
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significant in some studies but not in other studies) these factors were also included in 
our regression analyses. 
 
Construct validity and responsiveness 
Construct validity, defined as the extent to which an instrument corresponds with other 
measures which it should be related to, was estimated by studying associations between 
the informal care methods and factors emerging from the literature as being associated 
with informal care. Responsiveness was defined as the associations of the changes in 
an instrument to changes in other measures which it should be related to, which is also 
referred to as ‘external responsiveness (Husted et al., 2000) or using an ‘anchor-based’ 
approach (Terwee et al., 2003). Responsiveness was investigated by studying the 
associations between changes in the informal care methods and changes in the factors 
emerging from the literature review. 
 
Construct validity (cross-sectional data) 
For examination of construct validity, the baseline data were used for analysis. First, 
based on the significant factors found in the literature, univariate regression analyses 
were performed to explore the association of each factor separately on the informal care 
methods. Second, multivariate forward stepwise regression models were developed 
(which was assumed to be most robust) to examine the joint influence of these factors on 
the different methods to measure and value informal care in our study. The dependent 
variables in the models were the number of hours spent on informal care and the 
associated costs respectively (both measurement method 1), the number of hours of 
time forgone and the associated costs respectively (both measurement method 2a), the 
number of hours of preferred time and the associated costs respectively (both 
measurement method 2b) and the valuation component of the CarerQol . So, in total 7 
regression analyses were performed with respect to examination of the construct validity. 
Judgments regarding the construct validity of each of the three methods to measure and 
value informal care were based on a comparison of the R-Squares of the multivariate 
regression models. 
 
Responsiveness (longitudinal data) 
First, difference scores were calculated for the methods to measure and value informal 
care and for the factors which can change over time (such as cognition) by subtracting 
the baseline scores from the 6 and 12 months scores. Based on these changes scores, 
univariate regression analyses were performed for each factor separately, in order to 
explore the influence of a change in each of the factors on a change in informal care. 
Subsequently multivariate forward stepwise regression models were developed (again, 
which was assumed to be most robust) to study the responsiveness of the three 
methods to the joint influence of changes in the factors. The dependent variables in the 
models were the change in number of hours spent on informal care and the associated 
change in costs respectively (both measurement method 1), the change in number of 
hours of time forgone and the associated change in costs respectively (both 
measurement method 2a), the change in number of hours of preferred time and the 
associated change in costs respectively (both measurement method 2b) and the change 
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in the valuation component of the CarerQol. So, in total 7 regression analyses were 
performed with respect to the examination of responsiveness. 
Again, judgments regarding the responsiveness of each of the three methods to 
measure and value informal care were based on a comparison of the R-Squares of the 
multivariate regression models. 

RESULTS 

Description of the study population 
In the MEDICIE study, 230 patients were included. In the course of the study, 27 patients 
(11.7%) died and 13 patients (5.7%) dropped out. Of the study completers, 170 patients 
completed all three informal care questionnaires and were included in the analyses. 
Table 1 summarizes demographic and clinical patient characteristics. Of the 170 
patients, 68.3% were female. In most cases, dementia (present in 68.2% of the patients) 
was associated with Alzheimer’s disease (40.0%). Patients whose etiological diagnoses 
could not be determined were assigned to the “other” groups (i.e. other dementia or 
other cognitive impairment). The clinical characteristics of the patients showed a 
progressive deterioration over time. 
 
Table 1: Patient characteristics (intervention group and control group) at the three 
measurements 

1 Mini Mental State Examination; 2 Global Deterioration Scale; 3 Instrumental Activities of Daily 
Living Scale; 4 NeuroPsychiatric Inventory; 5 Visual Analogue Scale EQ-5D; 6 Physical functioning 
part of the SF36; n.a.: characteristics which do not change over time 
 

Total group (n=170) Baseline 6 months 12 months 

Sex patient     Female (%) 68.3% n.a. n.a. 

Age patient     Mean (SD) 77.3 (6.7) n.a. n.a. 

                       Range 55 - 94 n.a. n.a. 

Dementia: 116 (68.2%) n.a. n.a. 

Alzheimer’s Disease (AD)   68 (40.0%) n.a. n.a. 

Vascular Dementia (VD)   17 (10.0%) n.a. n.a. 

Mixed Dementia   17 (10.0%) n.a. n.a. 

Other Dementia   14 (  8.2%) n.a. n.a. 

No Dementia:   54 (31.8%) n.a. n.a. 

Cognitive Impairment / MCI   26 (15.3%) n.a. n.a. 

Other Cognitive Impairment   28 (16.5%) n.a. n.a. 

MMSE1 20.2 (5.7) 19.0 (7.2) 18.1 (7.5) 

GDS2 4.2 (1.1) 4.5 (1.3) 4.7 (1.2) 

IADL3 16.7 (6.1) 18.6 (6.5) 20.2 (6.6) 

NPI4 22.1 (15.0) 24.8 (18.1) 28.0 (20.3) 

Number of comorbidities 3.0 (2.0) 3.0 (1.8) 3.1 (1.8) 

Health5 Mean (SD) 59.7 (19.2) 58.3 (17.8) 57.3 (19.9) 

Physical function6  Mean (SD) 50.9 (28.9) 49.1 (29.3) 42.4 (29.7) 
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Table 2 summarizes the caregiver characteristics. Of the caregivers, 67.3% were female 
and most often a child (-in-law) or spouse of the patient (91.2%). Most caregivers 
(57.1%) had a high education (i.e. they finished secondary school) and an income above 
average (52.9%). Overall health (as measured with the EQ-5D) slightly deteriorated, but 
the burden (objective and subjective) remained stable over time. 
 
Table 2: Caregiver characteristics (intervention group and control group) at the three 
measurements  

1 Self-Rated Burden scale; 2 Perceived Stress caused by Informal Caregiving scale; 
n.a.: characteristics which do not change over time 
 
 
Table 3 describes the social context of the patients and their caregivers. Besides the 
primary caregiver, other caregivers were available for most patients (61.5%), with a 
mean of 1.5 caregivers extra per patient, providing an additional 4 hours a week on 
caregiving. At baseline 58.8% of the patients made use of formal care and this 
percentage increased to 78.8% at the 12 months follow-up measurement. Home care 

Total group (n=170) Baseline  6 months 12 months 

Sex caregiver   Female (%) 67.3% n.a. n.a. 

Age caregiver   Mean (SD) 58.8 (13.0) n.a. n.a. 

                           Range 30 – 87 n.a. n.a. 

Relationship patient:    

                       Spouse 32.4% n.a. n.a. 

                       Child (in law) 58.8% n.a. n.a. 

                       Other   8.8% n.a. n.a. 

Education:    

Low  49 (42.9%) n.a. n.a. 

High 51 (57.1%) n.a. n.a. 

Income (net):    

€ 545 - € 726   5 (  2.9%) n.a. n.a. 

€ 726 - € 908   5 (  2.9%) n.a. n.a. 

€ 908 - € 1135 10 (  5.9%) n.a. n.a. 

€ 1135 - € 1589 31 (18.2%) n.a. n.a. 

€ 1589 - € 2269 29 (17.2%) n.a. n.a. 

> € 2269 90 (52.9%) n.a. n.a. 

    

VAS EQ-5D Mean (SD) 77.2 (16.2) 73.1 (16.1) 73.6 (15.8) 

Utility score EQ-5D  Mean (SD) 0.87 (0.19) 0.87 (0.18) 0.86 (0.20) 

Objective burden:    

Number of care giving tasks   6.0 (  3.0)   6.3 (  3.1)   6.4 (  2.9) 

Share house with care recipient (%yes) 37.1% 35.3% 33.5% 

Subjective burden:    

SRB1 3.5 (2.8) 4.0 (2.7) 4.1 (2.5) 

EDIZ2 4.5 (2.7) 4.5 (2.8) 4.4 (2.9) 
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was used the most (mean 44.3%). Hardly any of the caregivers used services in order to 
support them (i.e. paid leave from work or respite care). 
 
Table 3: Social context (intervention group and control group) at the three 
measurements  

 
 
Table 4 presents the results of the proxy-good method to measure informal care (number 
of hours per week per activity and the percentages of caregivers performing the 
activities). Most caregivers spent time on IADL and HDL tasks (>90%). The percentage 
of caregivers performing these tasks remained stable over time. At baseline, 38.5% of 
the caregivers spent time on ADL tasks and this percentage increased to 50.0%. Overall, 
most time was spent on the HDL activities (4.6 hours a week). In total, a mean of 9.1 
hours per week was provided on caregiving. The total amount of time spent on informal 
care increased with 2 hours (which is an increase of 24%) over the course of one year. 
The total costs increase with 41% after a year. This higher increase in costs (than in 

Total group (n=170) Baseline  6 months 12 months 

Caregiver network:    

Other caregivers? (%yes) 61.0% 61.6% 61.8% 

Number of other caregivers 1.3 (1.5) 1.5 (2.0) 1.5 (2.0) 

  Number of hours per week   3.8 (5.8)   3.7 (5.7)   5.0 (8.4) 

Other day care (e.g. family, % yes)  4.5%  5.2% 8.6% 

  Hours per month (mean, SD)   0.4 (2.1)   0.9 (4.9)    1.4 (6.6) 

Monthly activities* (% yes) 20.2% 20.2% 20.6% 

  Hours per month (mean, SD)   4.8 (12.5)   4.9 (9.6)   3.9 (8.0) 

    

Formal care (patient): (%yes) 58.8% 70.6% 78.8% 

On waiting list home care (%yes)  1.8%  0.6%  0.6% 

Home care (%yes) 47.1% 45.3% 40.6% 

  Hours per week (mean, SD) 2.7 (4.8) 3.0 (5.2) 2.8 (5.1) 

    
On waiting list day care (%yes)  4.7% 2.9% 5.3% 

Formal day care (%yes) 19.4% 35.9% 40.6% 

  Days per week (mean, SD)   0.5 (1.4)   1.2 (1.9)  1.6 (2.3) 

    

On waiting list elderly home (% yes) 10.6%  9.4%  6.5% 

Live in elderly home (% yes)  8.8% 11.2% 16.5% 

On waiting list nursing home (% yes)  1.2%  3.5%  4.1% 

Live in nursing home (% yes)  0.0%  9.4% 13.5% 

    

Support (caregiver):     

Paid leave from work (% yes)  0.0%  0.0%  0.6% 

Respite care (% yes)  0.6%  1.2%  2.4% 
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hours) is due to the substantial increase in ADL and IADL activities (71% and 48% 
respectively), which are most expensive compared with HDL activities. 
 
Table 4: Proxy-good method (1); informal care time in mean hours (and mean total 
costs) per week at baseline, 6 months follow-up and 12 months follow-up (mean, SD, 
percentage of people performing the task) 

 
 
Table 5a presents the results of the opportunity-cost-A method regarding types and time 
forgone. Most caregivers indicated that they used leisure time in order to care for the 
patients. In total, a mean of 5.8 hours per week were forgone in order to provide 
caregiving. The total amount of time forgone increased with 2.7 hours over the course of 
one year, which is an increase of 62%. The total costs increase with 66% after one year. 
 
Table 5b presents the results of the opportunity-cost-B method regarding the preferred 
usage of time in case no more care needed to be given to the patient. Most patients 
(67.1%) preferred to spent freed time on leisure at the three measurements. The mean 
number of hours amounted to 5.5 hours, which was similar to the number of time forgone 
(opportunity-cost method A). The total amount of preferred time increased with 0.5 hours 

Total group (n=170) Baseline  6 months 12 months 

HDL activities (total): 4.8 (6.3): 88.0% 4.3 (5.6): 92.4% 4.7 (5.9): 90.0% 

Preparation of food and drinks 1.4 (3.1): (41.8%) 1.3 (2.9): (40.0%) 1.6 (3.3): (43.5%) 

Cleaning the house 0.8 (2.4): (28.8%) 0.7 (1.6): (39.4%) 0.6 (1.5): (37.6%) 

Washing, ironing or sewing 0.6 (1.1): (31.2%) 0.5 (1.0): (35.9%) 0.7 (1.2): (42.4%) 

Shopping, groceries 1.0 (1.4): (67.1%) 0.8 (1.3): (63.5%) 0.9 (1.2): (64.1%) 

Chores, gardening, maintenance 0.4 (1.1): (29.4%) 0.3 (1.2): (27.1%) 0.2 (0.7): (25.3%) 

Other (inspection fridge, garbage etc.) 0.6 (1.5): (47.6%) 0.7 (1.6): (58.8%) 0.7 (2.2): (49.4%) 

    

ADL activities (total): 0.7 (2.3): 38.2% 1.2 (3.3): 45.9% 1.2 (2.9): 50.0% 

Personal care ((un)dressing, wash etc.) 0.5 (1.3): (30.0%) 0.8 (2.4): (36.5%) 0.7 (1.7): (39.4%) 

Visiting the toilet 0.1 (0.3): (5.9%) 0.2 (1.2): (11.2%) 0.2 (1.1): (14.1%) 

Moving around within the house 0.1 (0.3): (9.4%) 0.2 (1.2): (14.1%) 0.2 (0.5): (15.3%) 

Eating and drinking 0.0 (0.6): (8.2%) 0.0 (0.2): (10.0%) 0.1 (0.6): (14.7%) 

    

IADL activities (total): 3.1 (3.3): 95.9% 2.9 (4.6): 94.7% 4.6 (18.2): 93.9% 

Moving around outside the house 0.4 (1.1): (30.0%) 0.4 (1.0): (32.4%) 0.4 (0.9): (33.5%) 

Excursions, visits to friends/family 0.8 (1.4): (51.8%) 0.7 (1.4): (44.1%) 0.6 (1.2): (42.4%) 

Contacts with health care services 0.8 (1.2): (79.4%) 0.6 (0.9): (78.2%) 0.5 (0.7): (71.2%) 

Organizing home adaptations 0.2 (0.4): (35.3%) 0.2 (0.3): (40.6%) 0.2 (0.4): (34.7%) 

Financial matters (insurance, rent) 0.4 (0.6): (55.3%) 0.4 (0.5): (57.1%) 0.4 (0.8): (62.9%) 

Medication 0.2 (0.7): (28.2%) 0.2 (0.5): (31.8%) 0.1 (0.3): (28.8%) 

Other (mail, remembering) 0.3 (1.1): (17.1%) 0.5 (3.4): (14.1%) 0.2 (0.5): (18.2%) 

    

Total activities: 8.5 (9.0): 100% 8.4 (10.8): 100% 10.5 (21.8): 100% 

Total costs: € 163,26 (173.7) € 170,90 (240.7) € 229,85 (645.1) 
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over the course of one year, which is an increase of 9%. However, the costs decreased 
with 11% over the course of one year, due to a change in preferences i.e. after 12 
months the number of caregivers who would like to spent freed time on paid work had 
decreased whereas the number of caregivers who would like to spent freed time on 
leisure (which is cheaper) had increased. 
 
Table 5a: Opportunity cost method (2A): Changes in paid work, unpaid work and leisure 
time (percentage, mean number of hours, SD) caused by providing care 

 
 
Table 5b: Opportunity cost method (2B): Preferences regarding paid work, unpaid work 
and leisure time (percentage, mean number of hours, SD) 

 
 

Total group (n=170) Baseline 6 months 12 months 

Paid work forgone (%yes): 4.7% 5.3% 2.9% 

    Hours forgone (mean, SD)    0.5 (3.1)    0.8 (2.9)         0.9 (1.9) 

No change 41.2% 41.8% 45.3% 

Not applicable (no paid work) 54.1% 52.9% 51.8% 

Unpaid work forgone (%yes): 14.1% 15.3% 10.6% 

    Hours forgone (mean, SD)    0.9 (3.1)    1.3 (2.6)    1.7 (2.4) 

No change 84.7% 82.9% 89.4% 

Not applicable (no unpaid work)   1.2%   1.8%   0.0% 

Leisure time forgone (%yes): 47.1% 38.8% 34.3% 

    Hours forgone (mean, SD)    3.1 (5.3)    3.6 (6.3)    4.7 (7.0) 

No change 52.9% 60.6% 64.7% 

Not applicable (no leisure time work)   0.0%   0.6%   0.0% 

    

Total hours forgone (mean, SD) 4.5 (7.7) 5.7 (10.8) 7.3 (14.3) 

Total costs  € 52,86 (138.3) € 70,99 (222.2)  € 87,86 (251.0) 

Total group (n=170) Baseline  6 months 12 months 

When I no longer have to provide 
informal care, I would spent this freed 
time on: 

   

More paid work (%yes) 5.9% 5.3% 4.1% 

    Hours more (mean, SD)     0.8 (3.9)     0.7 (4.0)     0.4 (2.4) 

More unpaid work (%yes) 15.9% 15.9% 17.1% 

    Hours more (mean, SD)     0.8 (2.4)     0.8 (2.3)     0.8 (2.1) 

More leisure time (%yes) 60.0% 71.2% 70.0% 

    Hours more (mean, SD)     3.7 (5.1)     3.8 (4.1)     4.6 (4.9) 

    

Total number of hours (mean, SD) 5.3 (7.4) 5.3 (6.5) 5.8 (5.9) 

Total costs € 70,00 (169.6) € 67,31 (170.4) € 61,93 (108.5) 
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Table 6 summarizes the results of the CarerQol, used as a non-monetary outcome for 
the measurement of informal care. Physical problems (of the caregiver) were most often 
reported (45.3%) at the three measurements, followed by relational problems (with the 
patient) and mental problems (44.7% and 43% respectively). Furthermore, 38.6% of the 
caregivers indicated having problems with carrying out their daily activities. Most 
caregivers found fulfilment in caring for their loved one. The mean baseline score on the 
CarerQol VAS was 7.2 and this score slightly decreased to 6.9 at the 12 months follow 
up measurement. In total, there was a decrease of 0.3 (4%) on the CarerQol. 
 
Table 6: CarerQol method (3): Subjective care related quality of life questionnaire (non-
monetary outcome regarding the measurement and valuation of informal care). 

 
 

Total group (n=170) Baseline  6 months 12 months 

Fulfilment (%)    

No   8.8% 7.6% 13.5% 

Some  36.5% 33.5% 36.5% 

A lot of  54.7% 58.8% 50.0% 

Relational problems (%)    

No  54.1% 60.0% 51.8% 

Some  35.9% 31.2% 38.2% 

A lot of  10.0% 8.8% 10.0% 

Mental problems (%)    

No  58.2% 59.4% 55.3% 

Some  35.4% 28.8% 32.9% 

A lot of   9.4% 11.8% 11.8% 

Problems with daily activities (%)    

No  61.2% 61.2% 61.8% 

Some  31.2% 34.1% 31.8% 

A lot of   7.6%  4.7%  6.5% 

Financial problems (%)    

No  98.2% 94.7% 93.5% 

Some   1.8%  4.7%  5.9% 

A lot of     0%  0.6%  0.6% 

Support (%)    

No  21.8% 21.2% 19.4% 

Some  33.5% 28.8% 39.4% 

A lot of  44.7% 50.0% 41.2% 

Physical problems (%)    

No  53.5% 55.3% 55.3% 

Some  33.5% 28.2% 27.1% 

A lot of  12.9% 16.5% 17.6% 

    

VAS (mean, SD) 7.2 (1.7) 7.0 (1.7) 6.9 (1.6) 
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In conclusion, the largest relative change over one year was noticed in the opportunity-
cost A method, whereas the smallest relative change was noticeable in the CarerQol 
method. 

Research question 1 

Factors associated with the amount of informal care: Review 
Box 1 shows the process of the inclusion and exclusion of articles. One reviewer (C.W.) 
assessed all articles for inclusion or exclusion based on the abstract. In case of doubt 
she also read the full text of the article. Of the 56 references found, the reviewer 
excluded 39 as non-relevant in terms of subject matter (see box 1). An additional 14 full 
texts were obtained by cross-references. Eventually, 11 studies were identified as 
relevant for the purpose of this review (Albert et al., 1998; Feldman et al., 2005; Harrow 
et al., 2004; Jonsson et al., 2006b; Kemper, 1992; Langa et al., 2001; Nordberg et al., 
2005; Schneider et al., 2002; Wimo et al., 2002; Zhu et al., 2006a, 2006b). In all of the 
selected studies regressions were used to determine predictors of the amount of informal 
care.  
Tables 7a-c describe the research questions of the studies and the dependent and 
independent variables used in their regression analyses. Gender and age of the patient, 
living together, severity of dementia, cognitive impairments, behavioural disturbances, 
(I)ADL impairments, comorbidity, health, physical function and use of formal services 
were identified as the patient characteristics as possible predictors of the amount of 
formal care (using total hours of informal care as dependent variable). Of the very few 
caregiver characteristics that were used in the studies, none were significant (again 
using total hours of informal care as dependent variable). It should be noted that two 
studies identified ethnicity and time since diagnosis as predictors of informal care. 
However, since merely two patients were of Indonesian origin and the fact that we 
studied a diagnostic facility (i.e. of all patients who were included in MEDICIE study, the 
time since diagnosis was equal), these variables were not included in our regression 
models. 
As the CarerQol is, in essence, another type of measure to value informal care 
compared to the monetary measures, a quick search of the literature was additionally 
conducted on predictors of caregiver burden as a proxy for care-related quality of life of 
the caregiver (Kim et al., 2006; Torti et al., 2004), to check whether any potentially 
relevant factors were missing. Similar patient characteristics were found to be significant, 
and in addition some caregiver characteristics were found to have an association with 
caregiver burden: age, gender, duration of caregiving, number of caregiving tasks, 
education, income and self rated competence. No data on self rated competence was 
available in the MEDICIE study, but the other caregiver characteristics were included in 
our regression analyses. 
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Box 1: Flowchart to show the process of inclusion and exclusion of articles. 

 

Rejection of 39 titles: 
Wrong dependent variable (21), Review, 
descriptive article (12), Validity tests (3), 

and Informal and formal care combined (3) 

Inclusion of 11 articles in the review 

Full texts obtained for: 
Medline = 15 

Rejection of 18 articles: 
Wrong dependent variable (6),Informal 
and formal care combined ((4), Review, 
conference meeting (6), No regression 
(1) 

14 additional full articles obtained by cross-reference 

29 full articles read by C.W. 

Review of 56 abstracts (C.W.) 

Identification of articles: 
Medline = 56 

Search of electronic database Medline (“free text word” search): 
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Table 7a: Research questions of the studies that are included in the review 

 

Study: Research question: 

1. Wimo, 2002 (Wimo 
et al., 2002) 

To measure, describe and compare formal services with different types of informal care 
provided to elderly individuals suffering from dementia. 

2. Langa, 2001 (Langa 
et al., 2001) 

Obtain nationally representative estimates of the time and associated cost of informal 
caregiving for the elderly with dementia. 

3. Feldman, 2005 
(Feldman et al., 2005) 

To investigate the longitudinal 1-year decline in cognition and functional ability and the 
amount of caregiving. 

4. Nordberg, 2005 
(Nordberg et al., 2005) 

To describe the amount of formal and informal care given to non-demented and 
demented elderly persons living at home. 

5. Zhu, 2006 (Zhu et 
al., 2006a) 

Provide an estimation of caregiving hours and cost trajectories. 

6. Jönssen, 2006 
(Jonsson et al., 2006b) 

To estimate the cost of medical care, community care and informal care in different 
stages of AD in Sweden. . Second aim was to estimate the relationship between costs 
and disease severity and to identify important cost drivers. 

7. Zhu, 2006 (Zhu et 
al., 2006b) 

Estimate effects of patient’s clinical characteristics on disease costs. 

8. Albert, 1998 (Albert 
et al., 1998) 

1) Derive estimates of hourly informal and formal care, 2) Examine the extent to which 
dementia severity and presence of comorbidities predict care hours. 

9. Schneider, 2002 
(Schneider et al., 2002) 

1) Explore the configurations of formal and informal care received by people living in 
their homes, as well as in residential or nursing homes; 2) What services do people 
use?; 3) What factors are associated with service use?; 4) What services do informal 
carers provide?; 5) How do the answers to these questions vary according to living 
arrangements or other factors? 

10. Harrow, 2004 
(Harrow et al., 2004) 

1) What is the total cost of care for informal and formal services that support the 
activities of daily living (ADLs) and instrumental activities of daily living (IADLs) for 
community residing AD care recipients; 2) Is there geographic variation in the cost of 
this care after controlling for caregiver and care recipient characteristics? 

11. Kemper, 1992 
(Kemper, 1992) 

To analyze factors associated with the amount of formal and informal care. 
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Research questions 2 & 3 

Factors associated with the different methods to measure and value informal care 
(regression models) 
Table 8a shows the variables included in our regression analyses (i.e. in the cross-
sectional models, in the longitudinal models or both). Inclusion of these variables was 
based on the significant variables found in the review. 
 
Table 8a: Description of the variables used in the regression models 

1 Global Deterioration Scale; 2 Mini Mental State Examination; 3 NeuroPsychiatric Inventory; 4 
Instrumental Activities of Daily Living Scale 
 
 
Based on the identified factors (of research question 1) and the directions of the 
associations with informal care found in the literature, it was hypothesized that the 
amount of informal care is: higher in men, higher in older patients, higher when the 
caregiver is a co-resident of the patient, higher when health is poorer, higher when 
dementia is more severe, higher in case of more impairments (cognitive, behavioural and 
(I)ADL), higher in case of poorer physical function and higher in case of more 
comorbidities. Although formal care came forward from the review as having an  

 Variable  Regression model 

Patient:    

Gender Dichotomous Male/female Cross-sectional 

Age Continuous   Cross-sectional 

Health Continuous VAS EQ-5D Cross-sectional and longitudinal 

Comorbidity 0, 1, > 2 Number of comorbidities Cross-sectional and longitudinal 

Dementia severity Continuous  GDS 1  Cross-sectional and longitudinal 

Cognitive impairment Continuous  MMSE 2 Cross-sectional and longitudinal         

Behavioural 
disturbances 

Continuous  NPI 3 Cross-sectional and longitudinal 

(I)ADL impairments Continuous  IADL-scale 4 Cross-sectional and longitudinal 

Physical function Continuous  Physical function SF36 Cross-sectional and longitudinal 

Formal care Dichotomous Yes/no Cross-sectional and longitudinal 

    

Caregiver:    

Gender Dichotomous Male/female Cross-sectional 

Age Continuous  Cross-sectional 

Income Continuous 1-7 Cross-sectional 

Education Dichotomous High/low Cross-sectional 

Number of tasks Continuous   Cross-sectional and longitudinal 

Duration of caregiving Continuous  Months Cross-sectional 

Relation 0, 1, 2 Spouse, child, other Cross-sectional 

Living together Dichotomous Yes/no Cross-sectional and longitudinal 

Caregiver network 0, 1, > 2 Number of caregivers Cross-sectional and longitudinal 
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Table 8b: Mean scores (cross-sectional models), mean change scores (longitudinal  
models) and ranges of the variables included in the regression models for the group as a 
whole (DOC-PG and usual care). 

 
 
association with informal care, the direction of the association differed between studies. 
Therefore, no hypothesis was made regarding this factor. Furthermore, it was 
hypothesized based on the identified factors relating to burden that burden is: higher in 
females, higher in older caregivers, higher in caregivers with lower education, higher in 
caregivers with a lower income, higher as the duration of caregiving increases, higher 
when the number of caregiving tasks increases, and higher when the number of other 
caregivers is smaller. 

 Cross-sectional 
model Baseline  

Longitudinal model 
6 months – Baseline 

Longitudinal model 
12 months – Baseline 

% Change 

Methods:     

Proxy-good (hours)  8.5 (9.0)      [0 – 64] -0.1 (9.0)     [-29 – 69]   2.0 (19.3)    [-29 – 168] +24% 

Opp.cost A (hours) -4.5 (7.7)      [-48– 0] -1.2 (8.0)     [-33 – 35] - 2.7 (16.1)    [-70 –   27] - 62% 

Opp.cost B (hours)  5.3 (7.4)      [0 – 48]  0.0 (7.2)     [-27 – 23]   0.5 (7.5)      [-39 –   20] +  9% 

CarerQol  7.2 (1.7)      [2 – 10] -0.2 (1.5)     [  -6 –   5]  - 0.3 (1.7)      [-  9 –     5] -   4% 

Patient:     

Gender (% female) 68.2% n.a. n.a. n.a 

Age 77.3 (6.7)    [39] n.a. n.a. n.a 

Health 59.7 (19.2)  [10-100] - 1.4 (17.8)   [-50 – 60] - 2.5 (20.9)      [-70 –60] -   4% 

Comorbidity   3.0 (2.0)    [10] 0.03 (0.57)   [  -2 –   2] 0.05 (0.50)      [-2 – 2] n.a. 

Dementia severity   4.2 (1.1)    [1 – 6]   0.3 (0.8)     [  -2 –   3]   0.5 (0.8)        [-2 – 3] + 12% 

Cognitive impairment 20.2 (5.7)    [4 – 29] - 1.1 (4.4)     [-18 –   9] - 2.1 (4.9)        [-21 – 11] - 10% 

Behavioural 
disturbances 

22.1 (14.9)  [0 – 67]   2.7 (14.4)   [-36 – 60]   5.9 (15.8)      [-31 – 72] + 27% 

(I)ADL impairments 16.7 (6.1)    [6 – 31]   1.9 (3.9)     [-13 – 16]   3.5 (5.1)        [-15 – 16] + 21% 

Physical function 50.9 (28.9)  [0–100] - 1.9 (18.9)   [-80 – 50] - 8.6 (22.6)      [-75 – 55] + 17% 

Formal care (%yes) 58.8%    0.3 (0.7)    [-  1 –   3]   0.4 (0.7)        [  -1 –   2] n.a. 

Caregiver:     

Gender 67.1% n.a. n.a. n.a 

Age 58.8 (14.0)    [57] n.a. n.a. n.a 

Income   5.0 (1.3)      [1 – 7] n.a. n.a. n.a 

Education (%high) 57.1% n.a. n.a n.a 

     

Number of tasks 6.0 (3.1)      [0 – 15] 0.4 (2.4)         [-7 – 7] 0.4 (2.6)         [-7 – 7] +  7% 

Duration of caregiving 45.3 (57.6)  [1 - 300] n.a. n.a. n.a 

Relation:   Spouse 32.4% n.a. n.a. n.a 

                 Child (in law) 58.8% n.a. n.a. n.a 

Living together (%yes) 37.1% - 0.01 (0.13)   [-1 – 0] - 0.04 (0.19)    [-1 – 0] n.a 

Caregiver  1.3 (1.5)      [0 – 8] - 0.01 (0.5)     [-2 – 2] - 0.01 (0.5)      [-2 – 2] n.a 
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Table 8b shows the mean scores at baseline (used for examination of the construct 
validity) and the mean difference scores for the group as a whole (used for examination 
of responsiveness). With respect to the monetary methods, the amount of informal care 
increased over time; after one year, the mean amount of informal care increased with 2 
hours (24%) in the proxy-good method, with 2.8 hours (62%) in the opportunity-cost-A-
method, and with 0.5 hours (9%) in the opportunity-cost-B-method. The CarerQol 
remained stable and slightly decreased with a mean of 0.3 points (4%). Overall, the 
patients showed a (slight) decrease in clinical characteristics. The number of 
comorbidities, number of caregivers and living situation remained relatively stable over 
time. More people made use of formal services during the course of the study and the 
number of caregiving tasks also increased slightly. 

Research question 2: construct validity (Cross-sectional regression models) 

Explorative univariate analyses 
Tables 9a and 9b show the results of the regression models (based on baseline data). 
Because number of hours and costs of informal care (in all monetary methods) were 
skewed to the left (in the proxy-good and opportunity-cost B methods), and to the right 
(in the opportunity-cost A method), log transformed hours and costs were used as 
dependent variables. In the univariate analyses, the three monetary methods to measure 
and value informal care performed equally well. Of the 19 variables, 10, 9 and 10 
variables were found to be significant in the proxy-good-hours method, the opportunity-
cost A-hours method and the opportunity-cost B-hours method respectively, and 12, 10 
and 12 significant variables were found when the costs were used as dependent 
variables. With respect to the CarerQol method, 5 variables out of 19 were significant. 
The factors health, dementia severity, behavioural disturbances and physical function 
were associated with informal care in all methods. Comorbidities, (I)ADL impairments 
and formal care were associated with all monetary methods, but not with the CarerQol. 
All associations found were as hypothesized. When significant, formal care was 
positively associated with informal care. 
 
Multivariate analyses 
Regarding the construct validity, the proxy-good method performed best as is shown by 
R-Squares of 63% and 60% for number of hours and costs as the dependent variables 
respectively. Gender (hours only), dementia severity (hours only), number of tasks and 
living situation were the significant factors; males receive more informal care than 
females, the amount of informal care increases with dementia severity and number of 
tasks, and more informal care is provided when the caregiver is a co-resident of the 
patient (spouse). 
R-Squares of the proxy-good method were about twice as high as the R-Squares of the 
other monetary methods. The CarerQol method had the lowest R-Square. Again, all 
associations found, were as hypothesized. 
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Research question 3: responsiveness (longitudinal regression models) 

Explorative univariate analyses 
Tables 10a and 10b show the results of the univariate regression analyses. In the 
univariate analyses, none of the factors were commonly associated with changes in 
informal care in all methods, neither at 6 nor at 12 months. Regarding the change scores 
at 6 months (table 10a), the proxy-good method had the highest number of factors being 
associated with changes in informal care (i.e. 6 and 5 out of 11), with significant factors 
being (changes in) health, behavioural disturbances, IADL impairments, physical 
function, amount of formal care and number of tasks. Regarding the change scores after 
12 months (table 10b) the opportunity-cost B method and the proxy-good method both 
had 7 out of 11 significant factors, with hours as the dependent variable. Factors 
common to both methods were (changes in) behavioural disturbances, IADL 
impairments, formal care, and number of tasks. When costs was used as dependent 
variable, the proxy-good method had the highest number of significant factors, i.e. 6 out 
of 11, with (changes in) cognitive impairment, behavioural disturbances, physical 
function, formal care, number of tasks and caregiver network as significant variables. 
The opportunity-cost-A method and the CarerQol method had the lowest number of 
significant factors both at 6 months and 12 months. All associations found, were in the 
expected direction. When significant, an increase in formal care was associated with an 
increase in informal care. 
 
Multivariate analyses 
Tables 10c and 10d show the results of the multivariate regression analyses. 
Regarding the change scores after 6 months (table 10c), the proxy-good method was 
most responsive to changes in the factors with R-Squares of 20% and 14% for 
respectively number of hours and costs as dependant variables. The change in physical 
function and number of tasks were acting as independent factors when the change in 
number of hours was the dependent variable, whereas change in number of tasks was 
the only significant factor when change in costs was the dependant variable. The 
opportunity-cost-A method and the CarerQol method were least responsive as indicated 
by the lowest R-Squares. 
Regarding the change scores after 12 months (table 10d), the opportunity-cost B method 
was most responsive with R-Squares of 21% and 23% for (change in) number of hours 
and costs respectively as dependant variables , followed by the proxy-good method with 
R-Squares of 13% and 10% for (change in) number of hours and costs. In the 
opportunity-cost B method, change in informal care was associated with changes in 
behavioural disturbances, formal care and living situation. The only factor common to 
both the opportunity-cost B and proxy-good regression models was the change in formal 
care. Again, the opportunity-cost-A method and the CarerQol method were least 
responsive. All associations found, were in the expected direction. When significant, an 
increase in formal care was associated with an increase in informal care. 
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Overall, R-Squares of the multivariate longitudinal models were substantially lower 
compared to R-Squares of the multivariate cross-sectional models. 

Research question 4 

Most suitable method to measure and value informal care in our study population 
Based on both the cross-sectional and longitudinal regression analyses to compare 
construct validity and responsiveness of each method respectively, it can be concluded 
that the proxy-good method is the best method to measure and value informal care in 
patients with dementia or another cognitive impairment and their caregivers. 

Discussion 

This chapter describes and discusses different methods to measure informal care (by 
means of a questionnaire, developed by the iMTA in Rotterdam, the Netherlands) in 
patients with dementia or another cognitive disorder. These methods include the proxy-
good-method, the opportunity-cost-method (time forgone and preferred time) and the 
CarerQol-method. 
The literature search revealed various factors (mainly patient characteristics), which 
were associated with (the amount of) informal care. It should be noted that very little 
caregiver characteristics were used in these studies and that for the greater part cross-
sectional analyses were conducted. The variety of the factors found (i.e. clinical 
characteristics of the patients, characteristics of the caregiver and social circumstances) 
indicate the complexity of informal care. Apparently, informal care is interrelated with 
many different factors. Factors emerging from the literature search as being associated 
with informal care, were included in our regression analyses. 
 
Regarding construct validity, the proxy-good method performed best in the multivariate 
cross-sectional model as indicated by the highest R-Squares explaining more than 60% 
of the variance. Regarding responsiveness, the proxy-good method was most 
responsive to changes occurring after six months, as indicated by the highest R-Squares 
in the multivariate longitudinal models. After 12 months, the opportunity-cost B method 
was most responsive, followed by the opportunity cost method. Overall, based on the 
regression analyses, it can be concluded that the proxy-good method is most suitable to 
measure and value informal care, followed by the opportunity-cost B method (preferred 
time) when applied in patients with dementia or another cognitive impairment and their 
caregivers. The opportunity-cost A method and the CarerQol method performed worst 
with respect to both construct validity and responsiveness. 
 
It should be noted that judgments regarding construct validity and responsiveness were 
merely based on comparison of the R-Squares, which only provides a relative outcome. 
Therefore, based on results from this study it cannot be concluded that the proxy-good 
method has a ‘good’ construct validity and is actually ‘responsive’ to changes, as no 
absolute criterion was established to determine this. Nevertheless, the R-Squares of the 
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cross-sectional models were fairly high for the proxy-good method (over 60%), which 
may indicate a good construct validity. On the other hand, the R-Squares of the 
longitudinal models were considerably lower. Therefore, it cannot be concluded that the 
responsiveness of proxy-good method is satisfactory, but only that – based on the 
change scores at 6 months- the proxy-good method performed best compared to the 
other methods, and – based on change scores at 12 months - the opportunity cost B 
method was the most responsive. Why the opportunity costs B method performed best at 
12 months, is yet unclear. 
 
Furthermore, it should be noted that lack of clarity exists regarding the definition and 
most appropriate approach for assessing responsiveness (Husted et al., 2000; Terwee et 
al., 2003). The methodology of assessing responsiveness is thus not so straightforward. 
We studied the so called external responsiveness which reflects the extent to which 
changes in an instrument (informal care) relate to corresponding changes in the external 
standard or anchor. Therefore, this method is also referred to as an anchor-based 
approach. For example, with respect to a study we performed examining the construct 
validity and responsiveness of the EQ-5D(+C), the MMSE was used as an anchor (Wolfs 
et al., 2007a). However, in the current study, we did not use a single anchor or standard. 
All factors emerging from the review that were included in our univariate regression 
analyses can in fact be considered possible anchors. However, some factors are highly 
correlated with each other. Also, the influence of one factor on informal care may be 
offset by the influence of another factor. Therefore, it is clear that informal care is a multi-
component construct which should be evaluated by means of multivariate regression 
analyses. The use of regression analyses to study external responsiveness is 
recommended (Husted et al., 2000). 
 
Regarding changes over time, the amount of informal care increased over time (with a 
mean increase of 1.7 hours) in all monetary methods, which is in line with the 
progressive decline of the patients. In addition, more people made use of formal care as 
the disease progressed. As results of the longitudinal regression models pointed out that 
formal care was positively associated with informal care, this indicates that formal care 
complements rather than substitutes informal care. It is plausible that informal care 
becomes a way of life, integrated in the daily routine of the caregivers. Once a person 
starts caring for a loved one, he or she may not be willing to give up these activities and 
most likely will take on other tasks or increase the intensity of the tasks. The CarerQol 
remained relatively stable over time and was least responsive to changes. This finding is 
confirmed in the literature on caregivers burden, in which many intervention studies have 
shown that caregivers burden is remarkably insensitive to change (Verhey et al., 2007b). 
Overall, changes in the factors – in general- were small, which may in part explain the 
relatively low responsiveness in this study. Moreover, as mentioned before, the influence 
of one factor on informal care may be offset by the influence of another factor. 
Based on the results from this study, it is impossible to indicate which combination of 
factors has an undisputable association with informal care. Although the univariate 
cross-sectional regression analyses identified a number of factors common to each 
method, the factors emerging from the multivariate cross-sectional analyses were rather 
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diverse. However, regarding the monetary methods, number of tasks was a significant 
factor in each regression model. Inclusion of this number of tasks in the regression 
models was based on the finding that it emerged from the literature search as being 
associated with burden, which we used as a proxy for the CarerQol. A striking result was 
that, in this study, number of tasks was not associated with the CarerQol. Moreover, the 
positive association of number of tasks with the monetary methods seems rather 
obvious, as they constitute almost the same concept. 
In the longitudinal analyses, none of the factors had an association with each of the 
methods. However, formal care, number of tasks and living together seem important in 
explaining changes in informal care. 
Nevertheless, it is difficult to indicate which variables were most important in general. 
 
A remarkable result of this study deserves some attention. The greater part of the 
caregivers were children (in-law) of the patients instead of their spouses which is 
generally the case in dementia (de Vugt et al., 2005b). It is therefore possible that we did 
not capture the primary caregiver for all patients (although this was asked explicitly) and 
the amount of informal care presented in this study could therefore be an 
underestimation of the actual amount. However, we did account for additional caregivers 
and we included this caregiver network in our regression analyses. Furthermore, we 
expect that this does not affect the comparison of the different methods to measure and 
value informal care regarding their construct validity and responsiveness, as these 
methods were applied to the same caregivers. 
 
Another point of interest concerns the valuation part of the opportunity cost methods, 
especially the valuation of leisure time. In this study, leisure time was valued against the 
wage rate of a paid housekeeper. Some argue that the valuation of leisure time should 
be based on the wage rate of the caregiver, on which a correction is applied (Torgerson 
et al., 1994).The costs presented in this study would then have been substantially higher 
for both opportunity costs methods (2A and 2B) , since most caregivers gave up leisure 
time (method A) to provide informal care and preferred more leisure time (method B). 
Whether this would have changed our results (regarding the comparison of the different 
methods) is yet unclear but will be investigated. In this study, the valuation method of 
van den Berg (van den Berg et al., 2006) was used for comparability with published 
results on this issue. 
 
A notable finding is that, with regard to the monetary methods, most hours were 
measured by means of the proxy-good method whereas both opportunity-cost methods 
revealed (almost) similar and less hours. The higher amount of hours in the proxy-good 
method may be due to an overestimation of the provided care. This has also been 
suggested by van den Berg et al (van den Berg et al., 2006). On the other hand, it can 
be argued that it is less difficult to indicate time spent on specific tasks than to indicate 
the amount of time forgone or preferred time, especially since the greater part of the 
caregivers was not involved with paid work anymore. It is therefore also plausible that an 
underestimation occurred when the opportunity costs methods are applied. It is however 
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not clear how this would have effected the comparison of construct validity and 
responsiveness of the methods. 
 
There are some possible limitations that need to be discussed 
In our study, informal care was divided in ADL activities, HDL activities and IADL 
activities. However, there is great variability in the literature regarding the definition and 
quantification of informal care time especially concerning the inclusion of supervision as 
a separate dimension of informal care (McDaid, 2001; Wimo et al., 2002). Caregivers 
may be able to perform activities while providing care such as supervision at the same 
time. Since supervision is not included explicitly in our survey, this could be a limitation. 
More uniformity about the concept of informal care is warranted. Obviously, this limitation 
does not apply to the opportunity-cost methods. With regard to construct validity, it 
should also be noted that only the baseline results were used for the regression models. 
Although not expected, regression analyses on the 6 months and 12 months results may 
lead to different conclusions regarding the construct validity of each of the three 
methods. 
A final limitation could be that a selection bias took place because we merely included 
those patients who completed all three measurements. Data from the non-completers did 
however not significantly differ from the data included in this study (data not shown). 
Although we do not expect that this will change our conclusions, we plan to perform 
additional analyses using multiple imputation to account for missing data. 
 
Overall, it can be concluded that, for now, the proxy-good methods seems a worth-wile 
method to measure and value informal care. Future research into the opportunity-cost B 
method (preferred time) might be useful, as responsiveness of this method was better 
than the responsiveness of the proxy-good method when 12-months data were used. 
Although the opportunity-cost method theoretically is preferred since it reproduces an 
actual amount of time forgone (or preferred time in this case), we contend that the proxy-
good method is the most suitable method in economic evaluations to measure and value 
informal care in patients with dementia or another cognitive impairment and their 
caregivers. Future research is however essential to confirm the generalizability of our 
results in other study populations. Moreover, more research is necessary to decide 
which tasks should be incorporated (i.e. the definition of informal care) and how leisure 
time should be valued in using the opportunity cost methods. 
The CarerQol method and the opportunity-cost A method do not seem useful to measure 
and value informal care in this patient population and their caregivers. Regarding the 
CarerQol, the practical application and integration in economic evaluation is yet unclear. 
In this respect, we argue that a monetary measure is used in economic evaluations since 
this can easily be implemented in the numerator of the incremental cost-effectiveness 
ratio as costs. 
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Abstract 

Declaration of interest: None 
Background: An integrated multidisciplinary approach to dementia is often 
recommended but has rarely been evaluated. 
Aim: To evaluate the clinical effects of an integrated multidisciplinary diagnostic facility 
for psychogeriatric patients (DOC-PG). 
Method: Patients suspected of having complex psychogeriatric problems were randomly 
allocated to DOC-PG (n=137) or to treatment as usual (n=93). They were assessed at 
baseline, and at 6 and 12 months later by means of personal interviews with the patient’s 
proxy. The primary outcome was health-related quality of life (HRQoL), assessed using 
the visual analogue scale (VAS) of the EuroQol-5D. 
Results: HRQoL was improved at 6 months in the intervention group, whereas HRQoL 
in the control group decreased. Furthermore, more patients in the intervention group 
experienced a clinically relevant improvement of 10 points or more on the VAS at both 
follow-up measurements. 
Conclusion: An integrated multidisciplinary approach improves dementia care. 
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Introduction 

An integrated multidisciplinary approach to diagnosing and managing complex disorders 
such as dementia is generally recommended (APA, 1997; CBO, 2005; NICE, 2006) 
because no single medical specialty has the expertise to deal with the complex range of 
mental, physical, and social problems that accompany dementia (Collighan et al., 1993; 
Verhey et al., 1993). However, to date no randomized clinical trials have investigated the 
value of such an approach to dementia care (Wolfs et al., 2006). Recently, an outpatient 
diagnostic facility, the Diagnostic Observation Centre for PsychoGeriatric patients (DOC-
PG), was established in Maastricht, the Netherlands. This facility combines the hospital-
based approach of a memory clinic with the care-oriented approach of a regional 
community mental health team and aims to provide general practitioners (GPs) with 
detailed diagnostic and therapeutic advice for patients with cognitive disorders. 
The MEDICIE study (Maastricht Evaluation of a Diagnostic Intervention for Cognitively 
Impaired Elderly) is a randomized controlled trial comparing the efficacy and efficiency of 
DOC-PG and usual care. We hypothesized that DOC-PG would have beneficial effects 
on health-related quality of life (HRQoL) compared with usual care, based on the 
assumption that both diagnosis of the cognitive disorder according to specialist 
guidelines and appropriate assessment of the patient’s social circumstances are 
prerequisites for the best possible care for the patient and his/her family. We here report 
on our findings. 

Methods 

We used a cluster randomized study design. The sample size was determined using a 
power calculation that ensures the detection of at least 80% of the differences in the 
mean score on the visual analogue scale (VAS) of the EQ-5D at 5% significance. 
Assuming an intra-class correlation coefficient of 0.10, 108 patients per group were 
required. 

Study participants 
The MEDICIE study was approved by the Medical Ethics Committee of Maastricht 
University Hospital. Patients were recruited from July 2002 to August 2004 from 60 
general practices in the Maastricht region, 7 practices in the Sittard region, and 3 
practices in the east Heerlen region (all three regions are in the province of Limburg, in 
the south of the Netherlands). GPs in these practices were asked to refer all patients 
with possible dementia or a cognitive disorder. The inclusion and exclusion criteria are 
given in the Table. 
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Randomization 
Randomization took place at the general practice level to prevent contamination at a 
patient and GP level. In order to control for effects related to differences in general 
practices, all practices were asked to supply information about the practitioner’s 
experience, demographic characteristics of the practice population, and the practitioner’s 
affinity with geriatric problems. On the basis of these data, two groups of practices were 
formed, and the patients from these practices were randomly assigned (by means of a 
computer program, randols) to either the intervention group (DOC-PG) or the control 
group (usual care). GPs were initially blinded to this procedure and the random allocation 
sequence was concealed for most of the participants. 

Interventions 
DOC-PG 
The DOC-PG has expertise in the fields of old age psychiatry, geriatric medicine, 
neuropsychology, physiotherapy, occupational therapy, geriatric nursing, and mental 
health nursing and hence enables multidisciplinary assessment of patients, covering 
aspects such as somatic screening, psychogeriatric assessment, and evaluation of the 
required levels of care for the patient and his/her carer. GPs can refer patients to the 
DOC-PG if a cognitive disorder is suspected. During a 2-week diagnostic screening 
procedure, patients are visited once at their homes and are asked to visit the University 
Hospital departments of geriatric medicine and geriatric psychiatry. A CT scan and 
various blood tests are performed. The results are then discussed at a weekly 
interdisciplinary meeting in which a definite diagnosis is made and a treatment plan is 
formulated. The patient’s GP is sent a summary of the assessments, the multi-axis 
diagnosis, and recommendations for treatment and management. Thereafter the GP is 
responsible for his/her patients even though further investigations may have been 
recommended. 
 
Usual care 
In the control group, GPs provided usual care. This means that the patients were not 
referred to the DOC-PG and that either the diagnosis was made by the GP or the patient 
was referred to one of the separate regional services, e.g. the Maastricht Memory Clinic, 
geriatric medicine, or the department of mental health for the elderly at the mental health 
community service (Verhey et al., 1993). 

Trial inclusion and exclusion criteria
 
Inclusion criteria: 
Aged 55 years or older; 
Suspected of having dementia or a cognitive disorder; 
No referral to other local/regional services in the last two years; and 
Availability of a proxy (visiting the patient at least once a week). 
Exclusion criteria: 
Acute disorders that need a prompt therapeutic intervention; and 
Living in a nursing home. 
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 Outcome measures 
Interviewers, who for practical reasons could not kept totally blinded to the treatment 
assignment, assessed participants at baseline (within 2 weeks of the DOC-PG or usual 
care intervention) and at 6 and 12 months after the baseline measurement. All outcome 
measures, except the Mini Mental Scale Examination (MMSE), were collected through 
personal interviews with the patient’s proxy (i.e., we measured the proxy’s perception of 
the patient’s health). The health-related quality of life (HRQoL) of the patient and the 
carer was the primary outcome of this study. Because we expected that the patients 
would show a complex range of mental, physical, and social problems, we chose to use 
the EQ 5D to measure HRQoL. This instrument has been validated in a number of 
European countries including the Netherlands (Brooks, 1996) and provides a simple 
descriptive profile and a single index value for health status. It is widely used in cost-
utility analyses (Dolan, 1997; Kind, 2003). The EQ-5D consists of a visual analogue 
scale (VAS) ranging from 0 (worst imaginable health state) to 100 (best imaginable 
health state). Changes in VAS scores over the course of one year was the primary 
outcome variable in this study. A difference of 10% or more between the intervention 
group and the control group on the VAS was a priori considered a clinically relevant 
difference, as described in the original protocol that preceded the start of the study. The 
number of patients experiencing this clinically relevant difference were compared 
between both groups. 
As secondary outcome instrument, we used the SF-36, a 36-item generic questionnaire 
used to measure nine relevant aspects of the health-related functioning of patients. 
Higher scores reflect better functioning (Brazier et al., 1992; VanderZee et al., 1996; 
Ware et al., 1992). Additional secondary outcome measures were scores on the MMSE, 
the Global Deterioration Scale (GDS), NeuroPsychiatric Inventory (NPI), the Instrumental 
Activities of Daily Living Scale (IADL), and the Cornell Scale of Depression in Dementia 
(CSDD). The MMSE (Folstein et al., 1975b; Kok et al., 2002) assesses the severity of 
cognitive decline; the GDS evaluates seven stages of global functioning in patients with 
a primary degenerative dementia such as Alzheimer’s disease (Reisberg et al., 1982); 
and the NPI (Cummings, 1997; Cummings et al., 2001) appraises patients’ behavioural 
and psychological problems. The IADL scale measures seven areas of more complex 
activities required for optimal independent functioning, with scores reflecting whether 
patients are completely independent, in need of assistance, or are completely dependent 
on others for the performance of specific activities (Lawton et al., 1969). The CSDD 
(Alexopoulos et al., 1988; Kurlowicz et al., 2002) is a 19-item depression scale that was 
developed specifically to measure the severity of depressive symptoms in older adults 
with dementia. Higher scores on all instruments, except on the MMSE, are indicative of 
more severe problems. 

Statistical analyses 
Missing data 
Missing items were imputed using a regression model, and missing data or data missing 
covariates were imputed using Rubin’s multiple imputation procedure (Rubin, 1987). This 
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method generates ten different data sets for imputed data. All analyses were performed 
with each of these ten data sets and the results were pooled. Complete missing data 
were imputed if participants had completed the instrument on two occasions but not if 
they had completed only the baseline measurement. These patients were considered 
study dropouts. With a logistic regression analysis, the probability of being a study 
dropout was assessed and, with these probabilities, p-weights were calculated (1/(1-
predicted probability)). This allowed for differential weighting of people in data analysis 
(Little et al., 1987). The data of patients who had died after the baseline measurement 
and before the follow-up investigations were not analyzed. 
 
Data analysis 
Weighted regression models, clustered on general practice level, were used to examine 
the influence of group (intervention or usual care) on outcome on each of the 
instruments. The cluster option was used to account for the correlated data within 
general practices. The dependent variables in the models were the scores and the 
change, over time, of the participants’ scores on the instruments, with (baseline) 
characteristics (i.e. group, gender, age, diagnosis, and MMSE score) as independent 
variables. SPSS version 12.0.1 was used to calculate the p-weights, to examine group 
differences, and to impute the missing items by means of a regression model (missing 
value analysis). Rubin’s multiple imputation procedure and our main regression analyses 
were performed using STATA version 8.2. The background characteristics of the 
participants (both the patients and their proxies) were summarized using descriptive 
statistics. Response distributions of the instruments are provided. 

Results 

Participants 
Of the general practices included in this study, 33 were randomized to the DOC-PG 
intervention and 37 to usual care. Between July 2002 and August 2004, 414 patients 
were referred for further treatment. Of these patients, 351 were eligible for this study and 
230 (65%) agreed to participate. Non-participants were comparable to the participants 
with respect to age (77.8 (SD 6.4) and 77.8 (SD 6.7), respectively) and gender (59.5% 
women and 66.2%, respectively). The main reason for not participating was that 
participation would be too much of a burden for either the patient or the proxy. We 
followed up 94.3% of the patients. Eight patients (5.8%) in the intervention group and five 
patients (5.4%) in the control group withdrew from the study because “the burden is too 
high” (intervention group, n=2; control group n=2), “the proxy has health problems” 
(intervention group, n=4; control group n=1), and “participation in the study has no 
beneficial effects for the patient” (intervention group, n=2; control group n=2). The flow of 
participants through the trial is shown in Figure 1. The demographic and clinical 
characteristics of the participants were similar at baseline in both groups (Tables 1, 2 
and 3). 
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Figure 1: Flow of patients through trial 
 GP practices (n = 70) willing to participate (i.e. 90 GPs) 

GP practices randomised to usual care (n=37) GP practices randomised to DOC-PG (n=33) 

Patients referred to DOC-PG (n = 230) Patients referred to usual care (n = 184) 
(MC: n = 94, RIAGG: n = 84, GP: n = 6) 

Excluded: n = 37 (16.1%) 
- Did not fulfill criteria (n = 23) 

- Died (n = 1) 
- In need of acute care (n = 5) 

- Did not attend (n = 8) 

Excluded: n = 25 (13.6%) 
- Did not fulfil criteria (n = 14) 

- Died (n = 2) 
- In need of acute care (n = 6) 

- Did not attend (n = 3) 

Eligible patients invited to participate in study in DOC-PG 
group (n = 192) 

Eligible patients invited to participate in study in usual care 
group (n = 159) 

Excluded: n = 66 (41.5%) 
- Carer refused (n = 26) 

- Patient refused (n = 40) 

Excluded: n = 55 (28.6%) 
- Carer refused (n = 33) 

- Patient refused (n = 22) 

Included patients DOC-PG: n = 137 Included patients usual care: n = 93 

6 months follow-up: n = 116 (84.7%):
- Dropped out (n = 6) 

- Died (n = 11) 
- Long holiday (n = 4) 

12 months follow-up: n = 113 (82.5%): 
- Dropped out (n = 2) 

- Died (n = 5) 

6 months follow-up: n = 83 (89.2%): 
- Dropped out (n = 5) 

- Died (n = 5) 

12 months follow-up: n = 77 (82.8%): 
- Dropped out (n = 0) 

- Died (n = 6) 
 

 
 

Outcomes 
The mean score on the social functioning component of the SF-36 was significantly 
higher (p=0.03) in the intervention group than in the control group at 6 months (see 
Table 2); no other differences in mean scores were found between the groups. The 
mean difference scores for the EQ-5D over time were significantly different between the 
two groups (p=0.04). HRQoL, measured with the VAS, improved slightly in the 
intervention group (1.5 points on the VAS) but decreased in the control group (4 points 
on the VAS). 
We found a mean group difference of 9.6% on the VAS of the EQ-5D after 12 months, 
which is very close to our initial expectations. The proportion of patients who improved 
more than 10% (of the group difference) on the VAS was significantly greater (p=0.01) in 
the intervention group (39.0%) than in the control group (22.1%). With an improvement 
of 0.03 on the population utility score of the EQ-5D being considered a clinically relevant 
improvement (Marra et al., 2005), significantly (p=0.04) more patients in the intervention  
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Table 1: Baseline demographic characteristics of patients assigned to the  
intervention or control group 

 
 
group than in the control group showed a clinically relevant improvement after 6 months 
(42.1%versus 37.7%, respectively). Furthermore, the groups differed significantly 
(p=0.02) on the change score in the social functioning component of the SF-36, with 
patients in the intervention group showing a larger improvement than patients in the 
control group. After 12 months, more patients in the intervention group than in the control 
group showed a clinically relevant improvement in HRQoL measured as an improvement 
of more than 10% of the group difference on the VAS (32.6% versus 18.6% respectively 
p=0.01) and on the utility score of the EQ-5D (40.6% versus 24.7%, respectively; 
p=0.00). The groups did not differ in terms of clinical outcome measures (see Table 3). 
We investigated whether these differences in HRQoL between the groups were related 
to the use of cholinesterase inhibitors in a post-hoc analysis. In general, few patients 
received cholinesterase inhibitors (mean 14.6%), but significantly more patients in the 
intervention group than in the control group were treated with cholinesterase inhibitors 
(18.3% and 9.1%, respectively; p=0.01). However, the use of cholinesterase inhibitors 
had no influence on the proportion of patients who showed a clinically relevant 
improvement in HRQoL (after 6 months p=0.15; and after 12 months p=0.53). 

 Intervention group (n = 137) Control group (n = 93) 

Sex patient    Female (%) 89 (63.1%) 59 (63.4%) 

Age patient    Mean (SD) 78.3 (6.5) 77.3 (6.8) 

                       Range [55 – 93] [60 – 94] 

Relationship proxy:   

Spouse 51 (37.2%) 37 (39.7%) 

Child (in law) 73 (53.3%) 46 (49.6%) 

Other 13 (9.5%) 10 (10.7%) 

Sex proxy     Female (%) 90 (65.7%) 62 (66.7%) 

Age proxy     Mean (SD)                60.4 (13.5)     59.8 (13.9)    

                      Range [30 – 84] [34 – 91] 

Dementia: 97 (70.8%) 66 (71.0%) 

Alzheimer’s Disease (AD)         66 (48.2%)         31 (33.3%) 

Vascular Dementia (VD)         12 (8.8%)         14 (15.1%) 

Mixed Dementia         15 (10.9%)         6   (6.5%) 

Other Dementia         4   (2.9%)         15 (16.1%) 

No Dementia: 40 (29.2%) 27 (29.0%) 

Cognitive Impairment / MCI         24 (17.5%)         15 (16.1%) 

Other Cognitive Impairment         16 (11.7%)         12 (12.9%) 
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Discussion 

In this study of the effects of an integrated multidisciplinary diagnostic observation centre 
for psychogeriatric patients, we found a modest but significant improvement in the proxy 
perception of HRQoL 6 months after the baseline measurement, confirming our initial 
hypothesis. Furthermore, more patients in the intervention group experienced a clinically 
relevant improvement of 10% or more of the group difference on the VAS and 0.03 or 
more on the utility score of the EQ-5D, after both 6 and 12 months. These differences 
were not attributable to the use of cholinesterase inhibitors. We found no differences in 
cognitive functioning, behavioural and psychological problems, ability to perform 
activities of daily living, and emotional functioning. In the absence of any significant 
effects on the secondary clinical outcome measures, it is difficult to establish what may 
have caused this favourable outcome in the intervention group. Because the DOC-PG 
provides GPs with different types of advice, such as adaptation of medication, 
improvement of sensory function by ear syringing or testing eyesight, further referral to 
other hospital departments and to paramedical disciplines, and advice to initiate extra 
care, such nursing home placement, respite care, or services like ‘meals on 
wheels’(Wolfs et al., 2007b), the improved outcome probably reflects the sum of the 
different advice and recommendations given. 
The similarity of outcomes other than HRQoL in the two groups may be because the 
intervention (DOC-PG) provides access to two healthcare facilities that are available to 
the control group. While medical centres tend to focus on medical diagnostics and 
pharmacotherapy, community mental health services focus on the provision of 
appropriate levels of care and support for patients and their carers. It is thus not 
surprising that the two approaches had comparable effects on psychological and 
behavioural problems, emotional functioning, and ability to manage daily life. In this 
context, usual care in our region is very good and is provided by an active university 
medical centre and a community mental health service that have collaborated in the past 
on several projects. Thus, the contrast between DOC-PG and usual care may have been 
smaller than would be the case in other regions. 
To our knowledge, this is the first randomized controlled trial of a multidisciplinary 
diagnostic approach to dementia. Our results suggest that an integrated approach to 
dementia, as recommended by dementia guidelines (APA, 1997; CBO, 2005; NICE, 
2006), improves patient outcomes. In the absence of a cure for dementia, the finding that 
(the proxy perception of) HRQoL can be improved with an integrated treatment plan 
formulated on the basis of a multidisciplinary diagnostic evaluation is important. It should 
however be noted that the results of this study can not be generalized to nursing home 
care. 
The study had potential weaknesses. Firstly, the design of the study was not optimal 
because it was not feasible to blind the interviewers assessing the patients and their 
carers to the treatment assigned. However, all instruments were standardized and the 
participants received neutral instructions for every instrument. Another potential problem 
is linked to our inability to keep the random allocation sequence completely concealed, 
because the person responsible for the allocation of patients also recruited a small 
number of patients (5%). However, the people who recruited the majority of the patients 
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were blinded with respect to patient allocation. The blindness of the referring GPs could 
not be maintained until the end of the study. In order to investigate the potential effects of 
this on the study results, we compared post-hoc the characteristics of patients in the two 
groups who were recruited in the first year and in the second year. We did not find any 
differences within the intervention group (with respect to age, gender, diagnosis, MMSE 
score and Global Deterioration Scale score); however, there were non-significant 
differences in diagnosis and GDS score in the control group: in the second year of the 
inclusion period, more people with a cognitive disorder other than dementia and with a 
lower GDS score were included. The GPs probably wanted to refer patients to DOC-PG 
but this was only possible after recruitment was completed. The inclusion of slightly 
healthier patients (with consequently higher QOL and lower costs) in the latter half of the 
inclusion period, probably resulted in a less favourable outcome for DOC-PG. Another 
potential limitation is the use of proxies to complete the questionnaires. We chose to use 
proxies because of the longitudinal nature of the study, the complex health problems of 
the study population, and the anticipated progressive global deterioration of intellect and 
personality of the study population. In the later stages of dementia, proxy measures are 
generally considered necessary because patients are no longer able to evaluate their 
own health (Jonsson et al., 2006a; Selai, 1998). The proxy scores on the various 
instruments may have been biased because of a perceived caregiver burden (Logsdon 
et al., 2002), but this bias would apply to both groups. Furthermore, it should be 
emphasized that we measured the proxy’s perception of the HRQoL of the patient and 
not a direct estimate of HRQoL. Another problem is the presence of missing data, which 
could have affected the statistical analyses. However, very few data (5%) were missing 
and multiple imputation procedures provide a useful strategy for dealing with data sets 
with missing values. Instead of filling in a single value for each missing value, the 
missing value is replaced by a set of ten plausible values that represent the uncertainty 
with respect to choosing the right value to impute. This results in statistically valid 
inferences that properly reflect the uncertainty brought on by missing values (Rubin, 
1987; Rubin et al., 1991). 
We chose the VAS of the EQ-5D as main outcome because it has good clinimetric 
properties, is reliable (Parkin et al., 2004), and is easy to administer. Unfortunately, the 
VAS is more subjective than the descriptive component of the EQ-5D and this could be 
considered a limitation. A person’s state of mind, goals and expectations can influence 
VAS scores (Dolan, 1996; Ubel et al., 2003); however, we expected that these effects 
would be present in both groups. Moreover, the VAS enables a personal valuation of the 
patient’s HRQoL, which is an important outcome in the absence of a cure. 
 
There is a growing interest in studies on effectiveness and efficacy of multidisciplinary 
healthcare models. Currently, an economic evaluation is conducted, comparing the costs 
of DOC-PG and of usual care. Although a multidisciplinary model is more effective than a 
monodisciplinary model, it is also more complex, requiring a higher level of organization. 
It is therefore a challenge for clinicians to combine their professional expertise and share 
responsibility for a patient given their different, and sometimes opposing, approaches 
and views on patient care and management. For instance, the role of memory clinics is 
debated. While some claim that these clinics merely prescribe and monitor drug 
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treatment (Pelosi et al., 2006), such clinics are becoming increasingly more integrated in 
the standard care for dementia in the Netherlands (Verhey et al., 2007a). We 
recommend that all services involved with dementia care integrate (such as in the DOC-
PG) rather than polarize, because greater integration will lead to greater continuity of 
care for patients with dementia. The value of DOC-PG has already been recognized by 
GPs, as evidenced by the high referral rate among GPs and with the high compliance 
with DOC-PG recommendations (Wolfs et al., 2007b). 
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Abstract 

Declaration of interest: None 
Background: Due to the increasing number of elderly people with dementia, the costs of 
dementia and dementia care are expected to grow rapidly in the coming decades. 
Aim: To evaluate the cost-effectiveness of an integrated multidisciplinary diagnostic 
facility for ambulant psychogeriatric patients (DOC-PG) compared to usual care. 
Method: An economic evaluation was carried out alongside a randomised controlled trial 
(the MEDICIE-study), comparing the costs and consequences of an integrated 
multidisciplinary approach to diagnosing dementia with usual care. The economic 
evaluation was conducted from a societal perspective according to (inter)national 
guidelines, using a one year time horizon. An incremental cost effectiveness ratio (ICER) 
was calculated by dividing the difference in costs by the difference in Quality Adjusted 
Life Years (QALYs). Non-parametric bootstrapping and one-way sensitivity analyses 
were used to assess the uncertainty in the costs and effects. 
Results: Compared to patients receiving usual care, patients who visited DOC-PG 
gained a mean 0.05 QALYs. The incremental costs per QALY amounted to € 1267. This 
point estimate lies beneath the commonly accepted thresholds and is surrounded by an 
acceptable range of uncertainty. Sensitivity analyses showed that cost-effectiveness 
results were robust. DOC-PG is therefore considered cost-effective. 
Conclusion: Compared to usual care in the Netherlands, DOC-PG is not demonstrable 
more expensive, despite of the investment in the diagnostic intervention, but it showed a 
high probability of being more effective. Therefore, we contend that DOC-PG is indeed a 
cost-effective facility for the diagnosis and management of dementia in ambulant 
patients. 
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Introduction 

Dementia is an expensive condition and the costs of dementia contribute significantly to 
the total health care expenditures (Jonsson, 2004; Slobbe et al., 2006; Wimo et al., 
1997). Due to the increasing number of individuals suffering from dementia, the costs of 
dementia care are expected to increase considerably in the coming years. People 
affected by dementia also pay a high price in terms of their quality of life. Studies 
focusing on dementia and dementia care are therefore of great importance. While many 
studies on this topic have been conducted, randomised studies are rare (Wimo et al., 
1997). Economic evaluations of dementia and dementia care are often laden with 
methodological problems such as difficulties with the measurement and valuation of 
informal care (Jonsson, 2003). To our knowledge, no studies concerning an integrated 
approach to dementia and dementia care with a randomised design and a complete 
health economic evaluation have previously been performed (NICE, 2006; Wolfs et al., 
2006). 
This article reports on an economic evaluation of a multidisciplinary integrated approach 
to the diagnosis and management of dementia alongside a randomised controlled trial. A 
cost-effectiveness analysis was performed in which the Diagnostic Observation Centre 
for PsychoGeriatric Patients (DOC-PG) was compared to usual care in the Netherlands. 

Methods 

Study participants 
The MEDICIE-study (Maastricht Evaluation of a Diagnostic Intervention for Cognitively 
Impaired Elderly) was approved by the medical ethics committee at Maastricht University 
Hospital. Patients were recruited from July 2002 to August 2004 from 67 general 
practices in the Maastricht region and surroundings. General practitioners (GPs) were 
asked to refer all patients suspected of having dementia or a cognitive disorder. 
Participants were included if they: 1) were aged 55 years or older; 2) were suspected of 
having dementia or a psychiatric disorder with co-morbid somatic problems; 3) had not 
been referred to other local/regional services in the last two years; and 4) had the 
availability of a proxy (someone who visits the patient at least once a week). Participants 
were excluded if they: 1) suffered from acute disorders that needed a prompt therapeutic 
intervention; or 2) lived in a nursing home. 
Randomization took place at the level of the general practice to prevent contamination 
on both the patient level and the GP level. In order to control for effects related to 
differences in GP practices, an inquiry with GPs was conducted. In this inquiry, each 
GP’s level of experience, demographic characteristics of the GP’s patient population and 
affinity with geriatric problems were assessed. Based on these data, two groups of 
practices were formed to ensure that the GP practices were comparable on these 
relevant aspects. Following this, the two groups were randomly assigned (by means of a 
computer programme (randols)) to either the intervention group (DOC-PG) or the control 
group (usual care). GPs were initially kept blinded with respect to the group to which 
their patients were assigned (DOC-PG or usual care) and the random allocation 
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sequence was concealed for most of the participants. The clinical results of the 
MEDICIE-study are described elsewhere in more detail (Wolfs et al., 2007e). 

Interventions 
DOC-PG 
The function of the DOC-PG was to provide multidisciplinary assessment and advice 
through somatic screening, psychogeriatric assessment, and evaluation of the required 
levels of care for the patient and his/her carer. Participating disciplines in the DOC-PG 
included old age psychiatry, geriatric medicine, neuropsychology, physiotherapy, 
occupational therapy, geriatric nursing and mental health nursing. The diagnostic 
screening conducted by the DOC-PG took place over the course of two weeks, and 
consisted of a home visit and two visits to the University Hospital departments of geriatric 
medicine and geriatric psychiatry. In addition, a CT scan and various blood tests were 
performed. The results were then discussed at a weekly interdisciplinary meeting in 
which a definitive diagnosis was made and a treatment plan was formulated. 
Correspondence was sent to the referring GP in which a summary of the assessments, 
the multi-axis diagnosis and recommendations for treatment and management were 
described. After the assessment, the GP was responsible for the patients. However, the 
recommendations provided to the GP often indicated that the involvement of one or more 
of the disciplines represented in the DOC-PG was warranted in further treatment. 
Usual care 
In the usual care group, the GP provided care as usual. This means that the GP could 
not refer the patient to the DOC-PG and that the diagnosis was either made by the GP or 
the GP referred the patient to one of the existing separate regional services, such as the 
Maastricht Memory Clinic (MMC) (Verhey et al., 2007c), geriatric medicine or the 
department of mental health for the elderly at mental health community services (CMHT). 

Cost-effectiveness analysis 
An economic evaluation was carried out alongside the randomised controlled trial (the 
MEDICIE-study). The economic evaluation compared the costs and consequences of an 
integrated multidisciplinary approach to diagnosing dementia with usual care. The 
economic evaluation was conducted from a societal perspective according to 
(inter)national guidelines (Drummond et al., 1997; Gold et al., 1996; Oostenbrink et al., 
2004). An incremental cost effectiveness ratio (ICER) was calculated by dividing the 
difference in costs by the difference in Quality Adjusted Life Years (QALYs) to reflect a 
possible investment needed to achieve a higher patient outcome. The maximum amount 
of QALYs that can be reached within one year is 1. The time horizon was one year. 

Effectiveness 
The EQ-5D was used to measure patient’s Health Related Quality of Life (HRQoL) at 
baseline, at 6 months follow-up and at 12 months follow-up. The EQ-5D was filled out by 
the patient’s proxy .The EQ-5D instrument was developed and validated in a number of 
European countries including the Netherlands (Brooks, 1996; Lamers et al., (in press); 
Lamers et al., 2005) and it has been validated in patients with dementia (Jonsson et al., 
2006b). The EQ-5D describes health status according to five dimensions. Each 

Thesis Wolfs def V18.pdf   110 16-10-2007   16:35:32



ECONOMIC EVALUATION OF AN INTEGRATED DIAGNOSTIC APPROACH 
 

 111 

dimension has three levels, which yields 243 potential combinations of health states 
across the five dimensions. Dolan et al. (Dolan, 1997) presented 42 of these health 
states to members of a representative sample of the UK general population, which were 
then valued using the Time Trade-Off (TTO) method. Based on these valuations, utility 
scores can be deduced by means of an additive function (Kind, 2003). The utility scores 
were used to calculate QALYs using the following formula: ((utility score_baseline + 
utility score_6 months) / 2) * 0.5 + ((utility score_6 months + utility score_12 months) / 2) 
* 0.5. Patients who had past away during the year covered by the evaluation were given 
a utility score of zero from the exact time of death. 

Costs 
The cost-analysis was performed according to the Dutch guidelines for cost calculations 
in health care (Oostenbrink et al., 2004). Costs were calculated by multiplying volumes of 
resource use by the cost price per resource unit and included the period from the first 
visit (baseline measurement) up to four weeks after the last visit (12 months following 
randomization). The cost-analysis included health care costs and costs outside the 
health care sector. Health care costs included intervention costs (DOC-PG or usual care) 
and costs during follow up such as hospital costs, contacts with the CMHT, contacts with 
the GP, contacts with other health care professionals, home care, day care, admissions 
to a nursing home or elderly home, medication and acquisition of goods/aids. Costs 
outside the health care sector consisted of out-of-pocket costs, travelling costs and 
informal care costs. All costs were expressed in Euros (1.00 Euro is 1.32 US Dollars and 
0.68 British Pounds) of the year 2005. Whenever necessary, cost prices were converted 
to this reference year (2005) by means of price index numbers. All cost prices were 
adopted from Oostenbrink (Oostenbrink et al., 2004) unless stated otherwise. The costs 
of the patients who had past away during the year covered by the evaluation were set at 
zero from the exact time of death. 
 
Volumes of resource use and costs 
The hospital information system (ZIS), the Electronic Patient Files of the local CMHTs, 
the registries of local pharmacies, an informal care survey and cost diaries were used to 
determine the volumes of resource use for each participating patient. Table 1 
summarizes the sources of the volumes and the sources of the cost prices. 
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Table 1: Costs per unit. source of the costs and source of the volumes 

Source volumes: A Hospital Information System; B Electronic Patient File CMHT; C Registries of 
local pharmacies; D Informal Care Questionnaire; E Cost diaries. 
* DDD = Daily Defined Dose; ** Consumable goods = Incontinence material, bandages, adhesive 
dressings, cleansing tissues and plastic gloves; *** Durable goods = Mobility aids (wheelchair tri-

 Costs per unit (2005) Source (costs) Source (volumes) 

Hospital: Outpatient € 102.91 /visit 1 A 

                 Inpatient € 489.86 /day 1 A 

Intervention (various)# Various  2 A 

Parking € 2.50 /visit 1 A 

CMHT: All contacts € 127.60 /contact 1 B 

Medication: Various# Various /DDD* 3  C & E 

AdmissionX: Elderly home €   87.47 /day 1 D 

                       Nursing home € 212.00 /day 1 D 

Home careX: Domestic help € 22.33 /hour 1 D 

                       Nursing € 41.58 /hour 1 D 

Day care: Community centre €     5.13 /day 4 D 

                 Elderly home €   49.89 /day 4 D 

                 Nursing home € 124.52 /day 1 D 

General Practitioner: Practice € 20.79 /contact 1 E 

                                     Home € 41.58 /contact 1 E 

                                     Telephone € 10.39 /contact 1 E 

Health care professionals    

Psychiatrist € 78.21 /contact 1 E 

Psychologist € 75.00 /contact 4 E 

Physical therapist € 23.41 /contact 1 E 

Occupational therapist € 23.67 /contact  1 E 

Speech therapist € 25.73 /contact  1 E 

Dietician € 59.60 /contact 4 E 

Podotherapist € 38.00 /contact 4 E 

Audiologist € 53.40 /contact 4 E 

Pedicurist € 15.00 /contact 4 E 

Dentist € 18.40 /contact 4 E 

Alternative professionals    

Reflexologist € 32.00  /contact 4 E 

Magnetizer € 40.00  /contact 4 E 

Informal careX: Various € 8.54 /hour 1 D 

Paid house keeper € 8.54 /hour 1 E 

Resources / aids bought:    

Consumable goods** €  9.85 /4 weeks 5 E 

Durable goods*** € 480.00 /year 5 E 

Travelling expenses**** € 0.17 /km 1 A & E 

Patient (meals on wheels etc.) various 6 E 

Proxy (telephone, gasoline, etc.) various 6 D 

Thesis Wolfs def V18.pdf   112 16-10-2007   16:35:32



ECONOMIC EVALUATION OF AN INTEGRATED DIAGNOSTIC APPROACH 
 

 113 

walker, walking frame, walking cane), hearing aids, bathroom aids (bath elevator, grab rail, shower 
seat), stair lift, wheelchair pillow, therapeutic foot gear, special undergarments, bed elevator, toilet 
elevator, glasses, special bed, stair gate, girdle, alarm, medication box, special clock, therapeutic 
stockings. **** Mean distance to GP or health care professional is 1.8km, mean distance to hospital 
is 7.0km (Oostenbrink); # The interventions and medication are highly varied: a full listing can be 
made available upon request. X: Sensitivity analyses were performed on admission to a nursing 
home (€ 106.00 - € 318.00), nursing home care (range € 20.79 - € 62.37) and informal care (range 
€ 8.54 - € 32.67). 
 
 
A): The Hospital Information System (ZIS) was used to determine, per patient, the 
number of days in the hospital, visits to the outpatient departments and all diagnostic and 
therapeutic interventions. Four patients were recruited from the CMHT in Sittard (Prins 
Claus Centre) and their hospital costs were collected from the hospital in Sittard. 
B): The CMHT costs were collected from the Electronic Patient Files maintained by the 
RIAGG Maastricht and the Prins Claus Centre in Sittard. 
C): With the help of the Society of Pharmacists in Maastricht (AVM), the pharmacists 
were asked to provide us with medication overviews of each patient during the time 
patients participated in the MEDICIE study. The cost diaries were used to calculate 
medication costs when no overview was available. 
D): With respect to informal care activities, we used a survey that had been developed 
for the measurement and valuation of informal care (van den Berg et al., 2005a; van den 
Berg et al., 2005b; van den Berg et al., 2006). In the survey, informal caregivers were 
asked to indicate the average time spent on 16 different informal care tasks per week. 
This survey was adapted and extended to make it suitable for use in the MEDICIE study. 
It was used to determine the costs of informal care and out-of-pocket costs for the 
informal caregiver, home care, day care, institutionalization and housekeeping. The time 
devoted to informal care was valued against the wage rate of a paid housekeeper for all 
16 tasks (Oostenbrink et al., 2004). Out-of-pocket costs made by the informal caregiver 
comprised mostly telephone costs and travelling expenses. With regard to home care, 
we distinguished between domestic help and physical help. Day care was specified into 
day care in a community centre, day care in an elderly home and day care in a nursing 
home. We furthermore distinguished admissions to an elderly home and to a nursing 
home. The informal care survey was administered by means of an interview with the 
primary caregiver of the patient at baseline and at 6 and 12 months follow-up. 
E): Cost diaries completed by the proxy of the patient were used to determine the costs 
made outside the hospital that could not be gathered from hospital or pharmacist’s 
registrations. In these diaries, we asked the proxies to document visits to the GP (we 
distinguished between visits to the GP, home visits and phone contacts), visits to health 
care professionals (i.e. physical therapist, occupational therapist, psychologist, 
psychiatrist, speech therapist, dietician, podotherapist, pedicurist, audiologist and 
dentist) and visits to alternative health care professionals (i.e. reflexologist and 
magnetizer). Furthermore, proxies were asked to list resources or aids that had been 
bought. These resources were categorized either as consumable goods (i.e. 
incontinence materials, bandages, plasters, plastic gloves and cleansing tissues) or 
durable goods (i.e. mobility aids, hearing aids, visual aids, bathroom aids). Lastly, out-of-
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pocket costs for the patients were reported. These included, for the greater part, ‘meals 
on wheels’. The proxies were asked to fill in these diaries prospectively on five occasions 
during the study (baseline, 3 months, 6 months, 9 months and 12 months) for four 
successive weeks. 

Statistical analyses 
Incomplete data on the questionnaires (EQ-5D, cost diary and informal care survey) 
were imputed using a regression model. Complete missing data or data missing 
covariates were imputed using Rubin’s multiple imputation (MI) procedure (Rubin, 1987). 
This method generates ten different data sets for imputed data. All analyses were 
performed with each of these ten data sets and these results were pooled. The complete 
missing data (on all questionnaires) of patients was imputed when a participant had 
completed the EQ-5D on baseline and at least one other occasion. Missing data of 
patients who had deceased, but completed every EQ-5D (once or twice according to 
their time of death) were also imputed. Patients who had completed the EQ-5D on less 
than two occasions or patients with a missing baseline measurement, were considered 
study drop-outs. With a logistic regression analysis, the probability of being a study drop-
out was assessed and, with these probabilities, p-weights were calculated (1/(1-
predicted probability)). This allowed for differential weighting of patients (according to 
their gender and severity of the dementia which were the variables significantly 
associated with the probability of being a study drop-out) during the analysis and 
description of the data (Little et al., 1987). P-weights were calculated based on the drop 
out-patients who had not passed away and were not institutionalized in a nursing home. 
It should be noted that the p-weight corrected data (with regard to the costs, effects and 
cost-effectiveness) turned out to be somewhat less favourable for DOC-PG than the 
uncorrected data. In order to maintain clarity and readability, the uncorrected data are 
not shown (but can be made available upon request). 
SPSS version 12.0.1 was used to calculate the p-weights, to examine group differences 
and to impute the missing items by means of a regression model (missing value 
analysis). Rubin’s multiple imputation procedure was performed using STATA version 
8.2. Background characteristics of the participants (both the patients and their proxies) 
were summarized using descriptive statistics. Response distributions of the instruments 
are provided. 
To represent the uncertainty in the costs and effects (STATA and MS-Excel), we 
undertook non-parametric bootstrapping on the incremental costs and effectiveness with 
1000 replications (Briggs et al., 1997). The bootstrap simulations were performed with a 
p-weight correction. These p-weights were multiplied by 100 and each patient was added 
N times in the data file according to this p-weight. 
The incremental costs and effects can be represented visually by using the incremental 
cost-effectiveness plane (Black, 1990). The horizontal axis divides the plane according to 
incremental effects while the vertical axis divides the plane according to incremental 
costs. This results in four quadrants: 1) southeast quadrant (SE): DOC-PG is less costly 
and more effective than usual care: DOC-PG is dominant 2) northwest quadrant (NW): 
DOC-PG is more costly and less effective than usual care: DOC-PG is inferior; 3) 
southwest quadrant (SW): DOC-PG is less costly and less effective than usual care: the 
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cost-effectiveness depends on the minimum amount of money society is willing to accept 
for a QALY loss and 4) northeast quadrant (NE): DOC-PG is more costly and more 
effective than usual care: the cost-effectiveness depends on the maximum amount of 
money society is willing to pay for a QALY gain. The choice of an intervention depends 
on what society is prepared to pay for a gain in effectiveness or willing to accept for a 
loss of effectiveness. This is termed the cost-effectiveness ceiling ratio. Decision makers 
are likely to be interested in the probability that a new intervention is cost-effective when 
compared to the existing alternative. In other words, the probability that a treatment is 
cost-effective varies according to the ceiling ratio. This probability can be shown in a 
cost-effectiveness acceptability curve (CEAC), which is based on the non-parametric 
bootstrapping (van Hout et al., 1994). One-way sensitivity analyses were performed to 
study the robustness of the cost-effectiveness results related to deterministic variables in 
the calculations, such as unit prices for home care and informal care. The cost prices of 
the resources with the largest cost differences between both groups were varied (-50%, 
+50%). Furthermore, the ‘proxy good method’ was applied as an alternative for valuing 
informal care, whereby housekeeping activities were valued against the wage rate of a 
housekeeper and personal care was valued against the wage rate of a nurse (van den 
Berg et al., 2006). 

Results 

Participants 
Table 2 summarizes sample characteristics. Of the 230 patients, 64.3% were female. Of 
the proxies, 66.1% were female and most often a child (-in-law) or spouse of the patient 
(90.0%). In most cases, dementia (present in 70.9% of the patients) was associated with 
Alzheimer’s disease (42.2%). Patients whose etiological diagnoses could not be 
determined were assigned to the “other” groups (i.e. other dementia or other cognitive 
impairment). Six patients (4.4%) in the intervention group and five patients (5.4%) in the 
control group withdrew from the study after the baseline measurement and these were 
considered study drop-outs. 
The 219 patients that could be analyzed in the cost-effectiveness analysis (CEA) were 
comparable to the total study population. Of these 219 patients, 16 patients (11.7%) in 
the intervention group and 11 patients (11.8%) in the control group passed away during 
the course of the study. 

Effectiveness 
Table 3 summarizes the percentage of patients reporting some or severe problems, their 
utility scores and QALYs of the EQ-5D with p-weight correction at the three 
measurements. After one year, most severe problems were encountered by the 
participants in both groups regarding self-care and usual activities. A larger proportion of 
patients in the control group suffered from severe problems on these domains. This was 
also reflected in the higher mean utility scores for the intervention group (0.43 versus 
0.37) although these two domains have the lowest weight in the additive function (in 
case of severe problems) to deduce the utility score. 
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Table 2: Baseline demographic characteristics of the total study population and those 
who were analyzed in the cost-effectiveness analysis (CEA)  

 
 
Furthermore, patients in the control group showed a greater decline in utility score after 
one year when compared to patients in the intervention group (0.09 versus 0.16). The 
average incremental effects (QALYs) were 0.05 (0.50 versus 0.45). The utility scores at 
the six and 12 months follow-up measurement, as well as the QALYs, differed 
significantly between the groups (p=0.00). 

Costs 
The use of health care resources is summarized in table 4. We calculated all p-weight 
corrected costs for 219 patients (table 4). It should be noted that the cost diaries were 
poorly completed (60%). We therefore had to impute GP costs, the costs of other 
professionals and patient’s expenses in more cases than the other cost categories. The 
total mean costs over a period of one year amounted to € 38,396 in the DOC-PG group 
and € 38,331 in the control group. Admissions (to a nursing home and an elderly  

 Total CEA 

 Intervention 
group (n = 137) 

Control group (n 
= 93) 

Intervention 
group (n = 131) 

Control group (n 
= 88) 

Sex patient   Female (%) 89 (64.9%) 59 (63.4%) 85 (64.9%) 58 (65.9%) 

Age patient  Mean (SD) 78.3 (6.5) 77.3 (6.8) 78.3 (6.6) 77.5 (6.9) 

                     Range [55 – 93] [60 – 94] [55 – 93] [60 – 94] 

     

Relationship proxy:     

            Spouse 51 (37.2%) 37 (39.7%) 46 (35.1%) 34 (38.6%) 

            Child (in law) 73 (53.3%) 46 (49.6%) 72 (55.0%) 45 (51.1%) 

            Other 13 ( 9.5%) 10 (10.7%) 13 ( 9.9%)  9 (10.2%) 

     

Sex proxy   Female (%) 90 (65.7%) 62 (66.7%) 87 (66.4%) 58 (65.9%) 

     

Age proxy   Mean (SD) 60.4 (13.5)   59.8 (13.9)   59.9 (13.4) 59.4 (14.6) 

                    Range [30 – 84] [34 – 91] [30 – 84] [34 – 91] 

     

Dementia: 97 (70.8%) 66 (71.0%) 93 (71.0%) 64 (72.7%) 

Alzheimer’s Disease (AD) 66 (48.2%) 31 (33.3%) 62 (47.3%) 31 (35.2%) 

Vascular Dementia (VD) 12 ( 8.8%) 14 (15.1%) 12 ( 9.2%) 13 (14.8%) 

Mixed Dementia 15 (10.9%)  6 ( 6.5%) 15 (11.4%)  5 ( 5.7%) 

Other Dementia  4 ( 2.9%) 15 (16.1%)  4 ( 3.1%) 15 (17.0%) 

No Dementia: 40 (29.2%) 27 (29.0%) 38 (29.0%) 24 (27.3%) 

Cognitive Impairment / MCI 24 (17.5%) 15 (16.1%) 22 (16.8%) 12 (13.6%) 

Other Cognitive Impairment 16 (11.7%) 12 (12.9%) 16 (12.2%) 12 (13.6%) 

     

MMSE 20.4 (5.6) 20.1 (6.0) 20.5 (5.5) 19.9 (6.1) 
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Table 3: Percentage of patients reporting any problems, utility scores and QALYs of the 
EQ-5D with p-weight correction (for the utility scores and QALYs) at the three 
measurements. The utility scores and QALYs include the data of those patients who had 
deceased during the course of the study. 

 
 

 
 

DOC-PG Baseline 
(n=131) 

6 months  
 (n=120) 

12 months 
(n=115) 

 Some  Severe Some  Severe Some  Severe 

Mobility:               

Number of patients (%) 66.4%      0% 51.7%   6.7% 62.6%   1.7% 

Self-Care:       

Number of patients (%) 38.2% 14.5% 35.3% 17.2% 34.8% 27.8% 

Usual Activities:       

Number of patients (%) 50.8% 22.3% 44.0% 27.6% 40.9% 33.9% 

Pain/Discomfort:       

Number of patients (%) 42.7%   9.9% 37.1 %   5.2% 38.9%   7.1% 

Anxiety/Depression:       

Number of patients (%) 45.8% 11.5% 40.5%   2.6% 27.8% 10.4% 

    

Utility score: (n=131) (n=131) (n=131) 

Mean [CI] 0.52 [0.50   0.54] 0.53 [0.51   0.55] 0.43 [0.41   0.45] 

    

QALYs Mean [CI] 0.50 [0.49   0.52]   

Usual care Baseline 
(n=88) 

6 months  
 (n=83) 

12 months 
(n=77) 

 Some  Severe Some  Severe Some  Severe 

Mobility:               

Number of patients (%) 72.7%     0% 65.1%  7.2% 63.6%   1.3% 

Self-Care:       

Number of patients (%) 46.6% 11.4% 36.1% 27.7% 37.7% 33.8% 

Usual Activities:       

Number of patients (%) 45.5% 25.0% 43.4% 33.7% 28.6% 50.6% 

Pain/Discomfort:       

Number of patients (%) 44.3%   6.8% 47.0%   6.0% 41.6%   6.5% 

Anxiety/Depression:       

Number of patients (%) 48.9%   6.8% 43.4%   9.6% 41.6%  10.4% 

    

Utility score: (n=88) (n=88) (n=88) 

Mean [CI] 0.53 [0.51   0.55] 0.46 [0.44   0.49] 0.37 [0.35   0.40] 

    

QALYs Mean [CI] 0.45 [0.43   0.47]   
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home) and informal care constituted the largest portions of the costs (25% and 17% 
respectively) in both groups. Additionally, 16% of the costs were spent on contacts with 
various health care professionals (i.e. intervention costs, hospital costs, CMHT costs, GP 
costs and the costs of other professionals) and on home care, 9% on out-of-pocket 
costs, 7% on day care, 4% on medication and the remainder on durables, consumables 
and travelling expenses. The largest cost differences between both groups were most 
evident for admissions to a nursing home, hospital costs, home care (nursing home), and 
informal care. Of these, the costs of admissions and informal care were lower for the 
intervention group. The average incremental costs were € 65. 

Cost-effectiveness 
The mean Incremental Cost-Effectiveness Ratio (ICER) in the bootstrap simulation was 
€ 1267 / QALY. The incremental costs in the bootstrap simulation ranged from € -7,435 
(2.5 percentile) to € 6,750 (97.5 percentile). The incremental effectiveness ranged from - 
0.01 (2.5 percentile) to 0.13 (97.5 percentile). The scatter plot in figure 1 provides a 
visual representation of the results of the bootstrap simulation. The majority of the 
incremental cost-effectiveness pairs are situated to the right of the vertical axis (y-axis), 
meaning that 94% of the pairs indicate that the DOC-PG is more effective than usual 
care. Most of these incremental cost-effectiveness pairs (51%) are situated in the 
quadrant indicating dominance for DOC-PG (less costs and more effectiveness for DOC-
PG), whereas 43% is situated in the northeast quadrant (more costs and more 
effectiveness for DOC-PG). The cost-effectiveness acceptability curve (CEAC) is shown 
in figure 2. When the ceiling ratio is € 45,000 (corresponding with the threshold put forth  
 
 
Figure 1: Scatter plot of the estimated incremental costs and incremental effects of 
DOC-PG versus usual care obtained by bootstrap simulations. 
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by the NICE guidelines: + £30000 (Raftery, 2001)), the probability that the DOC-PG is 
cost-effective is 72%. When the ceiling ratio is € 80,000 (the threshold determined by the 
Dutch Council for Public Health and Health Care (RVZ, 2006)), this probability increases 
to 80%. Applying a more conservative ceiling ratio of € 20,000 results in a 63% 
probability that DOC-PG is cost-effective. 
 
 
Figure 2: Cost-effectiveness acceptability curves showing the probability that DOC-PG 
is cost-effective when compared to usual care over a range of values for the maximum 
acceptable ceiling ratio (limit on ICER) 
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The results of the one-way sensitivity analyses are shown in table 5. Since the unit 
prices of hospital interventions varied considerably due to the numerous types of 
interventions, these unit prices were excluded from the sensitivity analyses. Results of 
the sensitivity analyses showed that cost-effectiveness results were robust and even 
demonstrated dominance of DOC-PG in three of the five cases, except when the costs 
for admission to a nursing home were half the genuine price and when the costs for 
home care in a nursing home were double the genuine price. 
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Table 5: Results of the p-weighted sensitivity analyses, with and without regression 
correction 

* Method used by B. van den Berg et al. (2006). 

Discussion 

This article reports on the first economic evaluation of an integrated multidisciplinary 
facility for diagnosing dementia conducted alongside a randomised trial. The results 
show that, when compared to usual care, patients who visited the DOC-PG, gained a 
mean of 0.05 QALYs. The incremental costs per QALY amounted to € 1267. The 
probability that DOC-PG is cost-effective ranges from 63% when applying a conservative 
ceiling ratio of € 20,000 to 80% with a ceiling ratio of € 80,000. The NICE guidelines 
(Raftery, 2001) state that the reimbursement of interventions costing less than £30.000 
(approximately € 45.000) are generally never questioned. This threshold has recently 
been set at € 80.000 by the Dutch Council for Public Health and Health Care (RVZ, 
2006) for diseases with a high burden such as Alzheimer’s Disease. Clearly, our point 
estimate lies beneath this threshold and is surrounded by an acceptable amount of 
uncertainty. Therefore, we consider an integrated approach to dementia as provided by 
the DOC-PG to be cost-effective. Good economic and social arguments exist for 
increasing expenditures on dementia services when improved or preserved health status 
or quality of life are substantial or when deterioration is delayed (Kavanagh et al., 2002; 
Knapp et al., 1998a; Knapp et al., 1998b). 
The significant difference in effectiveness (i.e. HRQoL) between both groups in favour of 
DOC-PG, mainly pertained to self care and usual activities. However, these domains (in 
case of severe problems) have the smallest impact on the utility score. Although the 
results showed a gain in QALYs for the intervention group when compared with the 
control group, the mean HRQoL (measured by the utility score of the EQ-5D) for both 
groups deteriorated over the course of one year. Cognitive functioning, neuropsychiatric 
problems, ability to perform activities of daily living and emotional functioning also 

 Mean total costs per patient 

 Cost price DOC-PG (n=131) Usual care (n=88)  ICER 

Admission:      

Nursing        –50% € 106.00 €  2,847 €  3,950 € 25,420 / QALY 

                     +50% € 318.00 €  8,443 € 11,851 dominance 

Home care:     

Nursing         –50% € 20.79 €  2,448 €  2,016 dominance 

                      +50% € 62.37 €  7,346 €  6,048 € 11,698 / QALY 

Informal care:     

Proxy good method*:     

HDL € 8.54 €  3,366 €  3,181  

ADL € 32.67 €  2,821 €  4,083  

IADL € 32.67 € 16,858 € 20,023  

Total  € 23,045 € 27,287 dominance 
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worsened after a year (Wolfs et al., 2007e), which is not surprising given that the majority 
of patients suffered from dementia. However, the deterioration, especially with regard to 
HRQoL, was more substantial for the control group. 
In our study, the mean total costs per year per patient amounted to € 38,396 for the 
intervention group and € 38,331 for the control group. In the intervention group, more 
costs were spent on the hospital costs. A more complete diagnostic assessment will 
likely reveal previously undiagnosed somatic or psychiatric disorders. Alternatively, it 
may make the unmet needs of patients and (or) caregivers more apparent, which then 
would lead to more interventions and thus to more costs. It is very important that these 
coexistent medical problems in patients with dementia are carefully managed as 
treatment of these problems can increase a patient’s wellbeing (NICE, 2006). 
The largest difference in costs between DOC-PG and usual care, in favour of DOC-PG, 
relates to admissions to a nursing home. Patients in the control group resided in a 
nursing home for a longer period of time than patients in the intervention group (p=0.01), 
which obviously results in a large cost difference. It remains unclear whether this 
difference in costs diminishes in the course of time. Due to the lack of evidence, no 
extrapolation beyond our follow-up period could be performed to explore this. Another 
notable difference in costs between the intervention group and the control group is 
related to informal care. Informal care costs were considerably higher in the latter group. 
This is possibly due to the fact that the DOC-PG team advised the (more extensive) 
involvement of professional care such as home care (Wolfs et al., 2007b). These 
services, which are more expensive than informal care, were indeed utilised more 
extensively in the intervention group. An integrated approach may therefore impact the 
process (i.e. accessibility and swiftness) of service delivery. This possibility has also 
been considered by Brown et al. (Brown et al., 2003) who examined the impact of 
integrated health and social care teams in (healthy) older adults. It should be noted that 
informal care is rarely included in economic evaluation studies, since the collection of 
these data is often complex (Evers et al., 2000; Evers et al., 1997). The measurement 
and valuation of informal care is still a matter of debate and the costs are highly 
dependent on the valuation method used. In this study, we valued the time caregivers 
spent on informal care using the hourly wage for housekeeping services (Oostenbrink et 
al., 2004). This rather conservative approach probably resulted in an underestimation of 
the costs of informal care. Given that more time was spent on informal care in the control 
group, it is likely that the cost-difference between the groups would become smaller 
when other methods for valuing informal care are applied (van den Berg et al., 2006). 
This would, in turn, result in a more attractive ICER for DOC-PG. In fact, applying a 
different valuation method (i.e. the proxy good method) in the sensitivity analysis resulted 
in dominance for DOC-PG. 
The costs of dementia care in this study (+ € 38,500 per year) are comparable to those 
in other studies using similar cost categories (31,000 – 46,700 US dollars per year) 
(Wimo et al., 1997). To date, no studies have estimated the costs and/or cost-
effectiveness of an integrated approach to diagnosing dementia nor have they estimated 
the costs of other diagnostic services (NICE, 2006; Wolfs et al., 2006). Few studies exist 
on the costs and cost-effectiveness of psychosocial therapies and scanning and imaging 
in diagnosing dementia (Knapp et al., 2006; McMahon et al., 2000; McMahon et al., 
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2003; Wimo et al., 1997). There have been a fair amount of pharmaco-economic studies 
that focus on dementia (Fillit et al., 2005; Jonsson, 2003). However, cost-effectiveness 
studies often include different costs and different effects (i.e. MMSE or QoL-AD instead 
of QALYs). Furthermore, there are also international differences in the organization of 
health care. Therefore, it is difficult to draw comparisons between the different studies 
that focus on the cost-effectiveness of dementia care. 
It should be noted that usual care in our region consisted mainly of an active university 
MC and a CMHT that have collaborated in the past on several projects. Thus, the 
contrast between DOC-PG and usual care may have been lower as may have been the 
case in other regions. 
Some limitations of this study need to be considered. A first weakness of this study 
relates to the poor completion of the cost diaries which were used to calculate part of the 
cost volumes. These diaries appeared to be very time-consuming and difficult to 
complete. Retrospective questionnaires would probably have resulted in a higher 
completion rate. Indeed, it may be more beneficial to use a cost questionnaire with 
structured closed questions for the assessment of health care utilization in economic 
evaluations alongside clinical trials (van den Brink et al., 2005). As there were no other 
possibilities, other than the diary, for determining each patient’s number of visits to the 
GP, visits to other health care professionals and number of medical aids purchased 
elsewhere, these costs were imputed in a larger sample than the rest of the costs. 
However, these costs constitute only a small proportion of the total costs (7%). 
An additional potential limitation was our use of proxies to complete the questionnaires. 
The method of proxy rating was chosen because of the longitudinal nature of the study, 
the complex health problems of the study population, and the progressive global 
deterioration of intellect and personality characteristics in members of the study 
population. It is generally acknowledged that, in the later stages of dementia, proxy 
measures are required since patients are often incapable of adequately evaluating their 
own health (Jonsson et al., 2006a; Selai, 1998). Nonetheless, it is possible that the 
scores on the instruments were biased because of a perceived caregiver burden 
(Logsdon et al., 2002). This potential bias, however, applies to both groups. 
A final potential limitation concerns our follow-up period of one year. It can be argued 
that a longer duration of follow-up is important when examining treatment benefits for 
dementia, a disorder that results in a gradual progressive decline over several years 
(NICE, 2006). Due to the lack of evidence, no extrapolation beyond our follow-up period 
could be performed. 
In conclusion, this economic evaluation, conducted from a societal perspective using a 
one year time horizon, shows that an integrated approach to dementia by means of 
DOC-PG is not demonstrable more expensive, despite of the investment in the 
diagnostic intervention, but that it has a high probability of being more effective. 
Therefore, we contend that DOC-PG is indeed a cost-effective facility for the diagnosis 
and management of dementia. In light of our ageing population with increasingly more 
patients suffering from dementia, appropriate multidisciplinary organizational models are 
necessary to ensure the quality of care while controlling the costs. 
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Abstract 

Declaration of interest: None 
Background: Informal care plays a substantial role in the provision of total care. The 
number is expected to increase in the coming decades due to demographic and social-
economic developments. More attention to informal care, the position of informal 
caregivers, the consequences of providing informal care and the inclusion of informal 
care in economic evaluations is therefore essential. 
Aim: The aim of the current study is to evaluate possible effects of an integrated 
multidisciplinary approach with regard to dementia on caregiver outcomes. 
Method: The study is part of a randomized controlled trial into the effects of an 
integrated approach to dementia by means of a Diagnostic Observation Centre for 
PsychoGeriatric patients (DOC-PG). Several caregiver outcomes (patient characteristics, 
caregiver characteristics, social context and amount and costs of informal care) were 
compared between the intervention group (DOC-PG) and the control group. 
Results: We found that significantly more patients in the intervention group made use of 
informal day care (i.e. day care provided by friends or family) at the baseline 
measurement. Another difference related to the costs of informal care, measured and 
valued with the proxy-good method, which were significantly higher in the control group 
at the 12 months follow-up. Finally, significantly more caregivers in the intervention group 
gave up unpaid work in order to care for the patients at the baseline measurement. No 
other differences between the groups were found. 
Conclusion: Overall, few significant differences were found between the groups. 
However, our results suggest that DOC-PG may have a positive effect on the amount of 
informal care since this amount increased more in the control group than in the 
intervention group after one year. 
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Introduction 

Informal care plays a substantial role in health care. In the Netherlands, it was estimated 
in 2001 that 3.75 million people provided informal care. This number is expected to 
increase even further due to demographic and socio-economic developments (Boer de 
et al., 2003). As the population is ageing, more people will suffer from dementia in the 
coming decades. Furthermore, the number of single elderly is increasing and there is an 
increasing shortage of personnel in health care. These developments cause tension 
between the availability of, and demand for informal care. Due to the nature of dementia, 
where the majority of service provision falls on care rather than treatment, there is a 
large demand on informal care (NICE, 2006). Informal caregivers may encounter positive 
aspects in the process of caring for a loved one, but more often they experience a 
number of negative outcomes such as emotional strain, financial losses, feelings of 
isolation and health declines (Schulz et al., 1999; van den Berg et al., 2004). However, 
caregiver’s burden is a multi-component construct, influenced by characteristics of the 
patient (i.e. severity of the disease, behavioural problems, independent functioning and 
depressive symptoms), characteristics of the caregiver (i.e. perceived stress, 
psychological wellbeing, lack of knowledge, immature coping), and the social context 
(i.e. finances, social support, family help, number and nature of the caregiving tasks). 
This construct is complex and to date only partially understood (Verhey et al., 2007b). 
The current study is part of a randomized controlled trial into the effects of an integrated 
approach to dementia (Wolfs et al., 2007e). The aim of this study is to evaluate possible 
effects of such an integrated multidisciplinary approach on caregiver outcomes. 

Methods 

The proposed study is part of a prospective controlled randomized trial into the effects of 
the multidisciplinary psychogeriatric diagnostic observation centre (DOC-PG) on somatic 
and mental health, and the costs and use of health care facilities of patients with 
psychogeriatric problems (dementia, somatic problems with comorbid psychiatric 
disorders). The results of the MEDICIE-study (Maastricht Evaluation of a Diagnostic 
Intervention for Cognitively Impaired Elderly) are described elsewhere in more detail 
(Wolfs et al., 2007c; Wolfs et al., 2007d; Wolfs et al., 2007e). In the current study, the 
intervention group (DOC-PG) and the control group (usual care) were compared 
regarding the results of an informal care questionnaire, which was developed by the 
iMTA in Rotterdam, to measure and value informal care. This questionnaire was adapted 
and extended to make it suitable for use in the MEDICIE study. It was administered by 
means of an interview with the primary caregiver of the patient at baseline and at 6 and 
12 months follow-up. The results are categorized in patient characteristics , 
characteristics of the caregiver and social context. 
Please note that the method section in this chapter is similar to the method section in 
chapter 5. 
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Study population 
The MEDICIE-study was approved by the medical ethical committee at Maastricht 
University Hospital. Patients were recruited from July 2002 to August 2004 from 70 GP 
practices in the Maastricht region and surroundings. GPs were asked to refer all patients 
that may have dementia or a cognitive disorder. 
 
Patients were included who 1) were older than 55 years; 2) were suspected by the GP of 
having dementia, or were suspected of having both a somatic and a psychological 
disorder; 3) had not been referred in the two years prior to this study to one of the 
participating services; 4) had the availability of a proxy, i.e. a person visiting the patient 
at least once a week). 
Patients were excluded when 1) they suffered from acute disorders that needed a 
prompt therapeutic intervention; or 2) they lived in a nursing home, or received care that 
is comparable to that of a nursing home (‘e.g. substitution of care in an elderly home); 

Interventions 
DOC-PG 
The function of the DOC-PG was to provide multidisciplinary assessment and advice 
through somatic screening, psychogeriatric assessment, and evaluation of the required 
levels of care for the patient and his/her carer. Participating disciplines in the DOC-PG 
included old age psychiatry, geriatric medicine, neuropsychology, physiotherapy, 
occupational therapy, geriatric nursing and mental health nursing. The diagnostic 
screening conducted by the DOC-PG took place over the course of two weeks, and 
consisted of a home visit and two visits to the University Hospital departments of geriatric 
medicine and geriatric psychiatry. In addition, a CT scan and various blood tests were 
performed. The results were then discussed at a weekly interdisciplinary meeting in 
which a definitive diagnosis was made and a treatment plan was formulated. 
Correspondence was sent to the referring GP in which a summary of the assessments, 
the multi-axis diagnosis and recommendations for treatment and management were 
described. After the assessment, the GP was responsible for the patients. However, the 
recommendations provided to the GP often indicated that the involvement of one or more 
of the disciplines represented in the DOC-PG was warranted in further treatment. 
 
Usual care 
In the control group, the GP provided usual care. This means that the GP could not refer 
the patient to the DOC-PG and that the diagnosis was either made by the GP or the GP 
referred the patient to one of the existing separate regional services, such as the 
Maastricht Memory Clinic (MMC) (Verhey et al., 2007c), geriatric medicine or the 
department of mental health for the elderly at mental health community services (CMHT). 

Patient characteristics: 
Patient characteristics described in this study are gender, age, diagnosis, severity of the 
dementia, independent functioning and behavioural problems (which have been 
collected in the MEDICIE-study), number of (self-reported) comorbidities, health, 
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physical function and health related quality of life (HRQoL). The severity of the dementia 
was assessed by means of the Mini Mental State Examination (MMSE) and the Global 
Deterioration Scale (GDS). The MMSE (Folstein et al., 1975b; Kok et al., 2002) 
assessed the severity of cognitive decline. The GDS (Reisberg et al., 1982) evaluated 
patients on seven stages of global functioning for those suffering from a primary 
degenerative dementia such as Alzheimer’s disease. The Instrumental Activities of Daily 
Living Scale (IADL) (Lawton et al., 1969) measured seven areas of more complex 
activities required for optimal independent functioning. The scoring for this scale 
indicated whether the patient was completely independent, in need of assistance or was 
completely dependent on others for the performance of specific activities. Finally, the 
NeuroPsychiatric Inventory (NPI) (Cummings, 1997; Cummings et al., 2001; Cummings 
et al., 1994) appraised patients’ behavioural and psychological problems. Higher scores 
on all instruments, except on the MMSE, are indicative of more severe problems. 
Health and physical function were assessed by means of the Visual Analogue Scale 
(VAS) of the EQ-5D (Health Related Quality of Life) (“EuroQol--a new facility for the 
measurement of health-related quality of life. The EuroQol Group”, 1990)and physical 
functioning aspect of the SF36 (Brazier et al., 1992; VanderZee et al., 1996; Ware et al., 
1992) (also measuring Health Related Quality of Life) respectively. 

Caregiver characteristics 
Caregiver characteristics described in this study are gender, age, relationship with the 
patient, education, income, self-rated health, health-related quality of life (HRQoL), and 
burden. 
Self-rated health and HRQoL were assessed by means of the EQ-5D (Health Related 
Quality of Life) (“EuroQol--a new facility for the measurement of health-related quality of 
life. The EuroQol Group”, 1990). 
Regarding burden, a distinction is made between objective burden and subjective 
burden. Objective burden concerns the number of caregiving tasks, and whether the 
caregiver shares a house with the care recipient. The subjective burden of informal care 
indicates how the caregiver encounters the impact of objective burden (Brouwer et al., 
2004). This subjective burden may change over time as a result of changes in caregiving 
situation, the deterioration of the patient’s health or coping strategies. We used the self-
rated burden scale (SRB) to measure subjective burden (Brouwer et al., 2004; van Exel 
et al., 2005; van Exel et al., 2004). The SRB consists of a single question: “How 
burdensome is the provision of informal care to you at this moment?” and caregivers are 
asked to indicate their burden on a horizontal visual analogue scale ranging from 0 (“not 
at all straining”) to 10 (“much too straining”). Subjective burden was also assessed using 
the Perceived Stress caused by Informal Caregiving scale (Dutch translation: Ervaren 
Druk door Informele Zorg (EDIZ)) (Pot et al., 1995). The EDIZ is a 9-item measurement 
to assess self perceived pressure from informal care. 

Social context 
The social context of both the patient and the caregiver are the caregiver network (i.e. 
the availability and number of other caregivers and the number of hours spent on 
informal care by these caregivers) and formal care (home care, day care and admission). 
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Furthermore, other daily activities of the patients (that support the caregiver), respite 
care and paid leave from work were considered. 

Measurement and valuation of informal care 
In the informal care questionnaire applied in the MEDICIE study, three different methods 
(two monetary methods (1 and 2) and one non-monetary method (3)) for the 
measurement and valuation of informal care were described. Costs of informal care were 
expressed in 2005 Euros. 
 
1) The proxy-good-method (van den Berg et al., 2006): This method (also called the 
market cost method or replacement cost method) values the measured time spent on 
providing informal care at the (labour) market price of a close substitute. This value can 
differ per task. Caregivers were asked to indicate the average time spent on 18 different 
informal care tasks per week. This time can be valued using different methods, resulting 
in a monetary outcome (Oostenbrink et al., 2004; van den Berg et al., 2004; van den 
Berg et al., 2006). We subdivided the 18 tasks into household activities of daily living 
(HDL), activities of daily living (ADL) and instrumental activities of daily living (IADL) 
according to the classification of van den Berg et al (van den Berg et al., 2006). 
Household (HDL) activities were valued against the wage rate of a housekeeper (€ 8,54). 
Personal care (ADL and IADL) was valued against the wage rate of a nurse (€ 32,67) 
(Oostenbrink et al., 2004; van den Berg et al., 2006). Measuring time spent on informal 
care is the essence of the proxy-good-method. 
 
2) The opportunity-cost-method (van den Berg et al., 2006): In this method, we valued 
the lost time as the opportunity cost (i.e. hours of paid work, unpaid work or leisure time 
forgone), or the value of the time in its current best alternative use (hours of paid work, 
unpaid work or leisure time). We asked the caregivers: 
a) what types and amount of time they actually gave up in order to provide informal care 
(i.e. number of hours of paid work, number of hours of unpaid work and/or number of 
hours of leisure time). 
b) which activities (paid work, unpaid work or leisure time) they would rather perform, 
instead of giving informal care and to indicate the preferred amount of these activities. 
Hours of paid work were valued against the hourly wage of € 49,21 for men and € 37,47 
for women, based on a mean age of caregivers in this sample of 59 years. For unpaid 
work and leisure time, the hourly wage of a housekeeper was used as shadow price (€ 
8,54) which was again in accordance with van den Berg et al (Oostenbrink et al., 2004; 
van den Berg et al., 2006) . 
 
3) The CarerQol-method (Brouwer et al., 2006): This method provides us with a non-
monetary outcome regarding the measurement and valuation of informal care. The 
CarerQol is aimed at measuring the care-related quality of life of informal caregivers 
(Brouwer et al., 2006). It combines seven important burden dimensions with a valuation 
component (a visual analogue scale (VAS) for happiness. The seven burden dimensions 
are 1) fulfilment; 2) relational problems; 3) mental problems; 4) problems with daily 
activities; 5) financial problems; 6) support; and 7) physical problems. The CarerQol-VAS 
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ranges from 0 (“completely unhappy”) to 10 (“completely happy”). The CarerQol has 
been validated in a Dutch sample of heterogeneous caregivers. 

Statistical analyses 
In this study, data of the informal care surveys were analyzed for those patients who 
completed the survey at all three measurements (i.e. at the baseline measurement, at 
the 6 months follow-up and at the 12 months follow-up) and who had the same primary 
caregiver during the course of the study. Missing items within the survey were imputed 
by means of a regression model (missing value analysis in SPSS version 12.0.1). 
Background characteristics of the participants (both the patients and their caregivers) are 
summarized using descriptive statistics. Response distributions of the informal care 
survey are provided. Independent sample t-test were used to study differences between 
the DOG-PG group and the control group. Significant differences (p<0.05) are indicated 
by means of * in the tables. 

Results 

In the MEDICIE study, 230 patients were included. In the course of the study, 27 patients 
(11.7%) died (16 in the intervention group and 11 the control group ) and 13 patients 
(5.7%) dropped out (8 in the intervention group and 5 in the control group). 
Of the study completers, 170 patients, 100 (73.0%) in the intervention group and 70 
(75.3%) in the control group completed all three informal care questionnaires and were 
included in the analyses. 
 
Table 1 summarizes the patient characteristics at the three measurements. Patients in 
the intervention group and the control group were highly comparable with regard to these 
characteristics. The clinical characteristics of the patients showed a progressive 
deterioration over time. 
 
Table 2 summarizes the caregiver characteristics. Caregivers in the intervention group 
and the control group were also highly comparable. The greater part of the caregivers 
were female and most often a child (-in-law) or spouse of the patient. Objective and 
subjective burden remained stable over time in both groups. 
 
Table 3 describes the social context of the patients and their caregivers. We found that 
significantly more patients in the intervention group made use of informal day care (i.e. 
day care provided by friends or family) at the baseline measurement. No other 
differences between the groups were found regarding social context. Over the course of 
one year, more people made use of formal care in both groups. Hardly any of the 
caregivers used services in order to support them (i.e. paid leave from work or respite 
care). 
 
 
 

Thesis Wolfs def V18.pdf   131 16-10-2007   16:35:34



CHAPTER 8 

 132 

Table 1: Patient characteristics (intervention group and control group) at the three 
measurements. 

1 Mini Mental State Examination; 2 Global Deterioration Scale; 3 Instrumental Activities of Daily 
Living Scale; 4 NeuroPsychiatric Inventory; 5 Visual Analogue Scale EQ-5D; 6 Physical functioning 
part of the SF36; n.a.: characteristics which do not change over time 
 
 

 Intervention group (n=100) Control group (n=70) 

 Baseline 6 months 12 months Baseline 6 months 12 months 

Sex patient   Female (%) 68.0% n.a. n.a. 68.6% n.a. n.a. 

Age patient   Mean (SD) 77.8 (6.4) n.a. n.a. 76.6 (7.0) n.a. n.a. 

            Range 55 - 91 n.a. n.a. 60 - 94 n.a. n.a. 

       

Dementia: 69 (69.0%) n.a. n.a. 47 (67.1%) n.a. n.a. 

Alzheimer’s Disease (AD) 46 (46.0%) n.a. n.a. 22 (31.4%) n.a. n.a. 

Vascular Dementia (VD)  7 ( 7.0%) n.a. n.a. 10 (14.3%) n.a. n.a. 

Mixed Dementia 13 (13.0%) n.a. n.a.  4 ( 5.7%) n.a. n.a. 

Other Dementia  3 ( 3.0%) n.a. n.a. 11 (15.7%) n.a. n.a. 

No Dementia: 31 (31.0%) n.a. n.a. 23 (32.9%) n.a. n.a. 

Cognitive Impairment / MCI 15 (15.0%) n.a. n.a. 11 (15.7% n.a. n.a. 

Other Cognitive Impairment 16 (16.0%) n.a. n.a. 12 (17.2%) n.a. n.a. 

       

MMSE1 20.3 (5.5) 18.9 (7.5) 18.3 (6.9) 19.9 (6.1) 19.5 (6.8) 17.8 (8.4) 

GDS2 4.2 (1.1) 4.5 (1.2) 4.7 (1.1) 4.1 (1.2) 4.5 (1.3) 4.7 (1.3) 

IADL3 17.1 (5.9) 19.0 (6.3) 20.4 (6.3) 16.1 (6.4) 18.0 (6.8) 19.9 (6.9) 

NPI4 22.5 (14.5) 24.2 (16.9) 28.4 (20.5) 21.6 (15.4) 25.7 (19.8) 27.7 (20.3) 

       

Number of comorbidities 2.9 (19.7) 2.9 (1.8) 3.1 (1.7) 3.1 (2.0) 3.2 (1.9) 3.1 (1.8) 

Health5 Mean (SD) 59.5 (19.7) 60.0 (17.6) 59.2 (19.2) 60.1 (18.5) 56.0 (17.8) 54.5 (20.7) 

Physical function6  
Mean (SD) 

49.8 (28.4) 48.3 (28.3) 41.3 (29.0) 52.6 (29.6) 50.2 (30.8) 43.9 (30.7) 
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Table 2: Caregiver characteristics (intervention group and control group) at the three 
measurements  

1 Self-Rated Burden scale; 2 Perceived Stress caused by Informal Caregiving scale; 
n.a.: characteristics which do not change over time 
 
 

 Intervention group (n=100) 
 

Control group (n=70) 

 Baseline  6 months 12 months Baseline  6 months 12 months 

Sex caregiver  Female (%) 66.0% n.a. n.a. 68.6% n.a. n.a. 

Age caregiver  Mean (SD) 59.3 (13.5) n.a. n.a. 58.2 (14.7) n.a. n.a. 

                          Range 30 – 83 n.a. n.a. 34 - 87 n.a. n.a. 

Relationship patient:       

            Spouse 31.0% n.a. n.a. 34.3% n.a. n.a. 

            Child (in law) 61.0% n.a. n.a. 55.8% n.a. n.a. 

            Other  8.0% n.a. n.a.  9.9% n.a. n.a. 

Education:       

Low  49 (49.0%) n.a. n.a. 24 (34.3) n.a. n.a. 

High 51 (51.0%) n.a. n.a. 46 (65.7) n.a. n.a. 

Income (net):       

€ 545 - € 726  3 ( 3.0%) n.a. n.a.  2 ( 2.9%) n.a. n.a. 

€ 726 - € 908  3 ( 3.0%) n.a. n.a.  2 ( 2.9%) n.a. n.a. 

€ 908 - € 1135  6 ( 6.0%) n.a. n.a.  4 ( 5.7%) n.a. n.a. 

€ 1135 - € 1589 21 (21.0%) n.a. n.a. 10 (14.3%) n.a. n.a. 

€ 1589 - € 2269 15 (15.0%) n.a. n.a. 14 (20.0%) n.a. n.a. 

> € 2269 52 (52.0% n.a. n.a. 38 (54.3%) n.a. n.a. 

EQ-5D       

VAS Mean (SD) 76.7 (16.7) 73.1 (17.7) 73.8 (17.1) 77.9 (12.9) 73.1 (13.5) 73.3 (13.9) 

Utility score Mean (SD) 0.86 (0.21) 0.87 (0.18) 0.85 (0.22) 0.89 (0.16) 0.87 (0.17) 0.88 (0.16) 

Objective burden:       

Number of care giving tasks  5.9 ( 3.0)  6.2 ( 2.8)  6.2 ( 2.8)  6.0 ( 3.1)  6.5 ( 3.6)  6.6 ( 3.0) 

Share house with care 
recipient (%yes) 

36.0% 34.0% 34.0% 38.6% 37.1% 34.3% 

Subjective burden:       

SRB1 3.4 (2.8) 3.9 (2.6) 4.1 (2.6) 3.6 (2.9) 4.1 (2.8) 4.2 (2.4) 

EDIZ2 4.6 (2.7) 4.5 (2.7) 4.3 (2.7) 4.4 (2.7) 4.4 (3.0) 4.4 (2.9) 
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Table 3: Social context (intervention group and control group) at the three 
measurements  

* significant difference between groups (p=0.01); ** Monthly activities of the patients 
such as playing cards, play pool etc. 
 

 Intervention group (n=100) 
 

Control group (n=70) 

 Baseline  6 months 12month
s 

Baseline  6 months 12 months 

Caregiver network:       

Other caregivers? (%yes) 62.0% 56.0% 55.0% 60.0% 67.1% 68.6% 

Number of other care givers 1.4 (1.5) 1.4 (1.6) 1.4 (1.7) 1.3 (1.6) 1.7 (2.5) 1.6 (2.4) 

Number of hours per week 4.1 (6.6) 3.7 (5.6) 4.3 (7.4) 3.2 (4.6) 3.7 (5.9) 6.1 (9.7) 

Other day care  
(e.g. family, % yes) 

 
9.0%* 

 
6.0% 

 
10.0% 

 
0.0% 

 
4.3% 

 
7.1% 

Hours per month (mean, SD) 0.7 (2.7) 0.7 (3.2) 1.2 (5.0) n.a 1.1 (6.7) 1.7 (8.4) 

Monthly activities** (% yes) 16.0% 16.0% 20.0% 24.3% 24.3% 21.4% 

Hours per month (mean, SD) 3.6 (12.5) 2.7 (9.6) 3.2 (8.0) 6.4 (16.1) 8.1 (26.1) 4.4 (10.3) 

       

Formal care: (%yes) 61.0% 73.0% 77.0% 55.7% 67.1% 81.4% 

Waiting list home care (%yes)  2.0%  1.0%  1.0%  1.4%  0.0%  0.0% 

Home care (% yes) 47.0% 45.0% 39.0% 47.1% 45.7% 42.9% 

Hours per week (mean, SD) 2.9 (5.9) 2.9 (4.4) 2.9 (5.7) 2.4 (3.5) 3.3 (6.0) 2.6 (4.1) 

       

Waiting list day care (%yes)  3.0%  2.0%  5.0%  7.1%  4.3% 5.7% 

Formal day care (%yes) 17.0% 37.0% 41.0% 22.9% 34.3% 40.0% 

Hours per week (mean, SD) 0.6 (1.6) 1.3 (2.2) 1.7 (2.5) 0.5 (1.2) 0.9 (1.5) 1.4 (2.1) 

Elderly home:       

Waiting list (%yes) 8.0% 9.0% 6.0% 14.3% 10.0% 7.1% 

Live (% yes) 11.0% 12.0% 17.0% 5.7% 10.0% 15.7% 

Nursing home:       

Waiting list (% yes) 1.0% 1.0% 5.0% 1.4% 7.1% 2.9% 

Live (% yes) n.a. 9.0% 12.0% n.a. 10.0% 15.7% 

Support (caregiver):        

Paid leave from work (% yes) 0.0% 0.0% 1.0% 0.0% 0.0% 0.0% 

Respite care (% yes) 0.0% 1.0% 0.0% 1.4% 1.4%  5.7% 
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Table 4 presents the results of the proxy-good method to measure informal care (number 
of hours per week per activity and the percentages of caregivers performing the 
activities). Most caregivers spent time on IADL and HDL tasks (>90% in both groups). 
The percentage of caregivers performing these tasks remained stable over time. At 
baseline, 37.0% and 40.0% of the caregivers in the intervention group and the control 
group respectively spent time on ADL tasks and these percentages increased to 46.0% 
and 55.7% at the 12 months follow-up measurement. Overall, most time was spent on 
the HDL activities. The total amount of time spent on informal care decreased with 0.4 
hours (which is a decrease of 4.8%) in the intervention group over the course of one 
year. The total amount of time spent on informal care in the control group increased with 
5.4 hours (which is an increase of 60.6%%) over the course of one year. In the 
intervention group the total costs slightly decreased with 5.3% whereas the total costs in 
the control group increased with 100.3% after a year. The total costs differed significantly 
between both groups after one year. 
 
Table 5a presents the results of the opportunity-cost-A method regarding types and time 
forgone. Most caregivers indicated that they used leisure time in order to care for the 
patients in both groups. Significantly more caregivers in the intervention group gave up 
unpaid work in order to care for the patients at the baseline measurement. In total, a 
mean of 5.8 hours and 6.0 hours per week were forgone in order to provide caregiving in 
the intervention group and the control group respectively. 
The total amount of time forgone increased with 1.8 hours (in the intervention group) and 
4.3 hours (in the control group) over the course of one year. This is an increase of 36% 
in the intervention group and 110% in the control group. The total costs increase with 
60.7% and 77.4% in the intervention group and control group respectively after one year. 
 
Table 5b presents the results of the opportunity-cost-B method regarding the preferred 
usage of time in case no more care needed to be given to the patient. Most patients 
preferred to spent freed time on leisure at the three measurements in both groups. The 
mean number of hours amounted to 5.5 hours (in the intervention group) and 5.4 hours 
(in the control group), which was similar to the number of time forgone (opportunity-cost 
method A). The total amount of preferred time increased with 0.4 hours (in the 
intervention group) and 0.6 hours (in the control group) over the course of one year, 
which is an increase of 7.1% and 12.2% respectively. However, the costs decreased in 
both groups over the course of one year (15.3% in the intervention group and 5.1% in 
the control group), due to a change in preferences i.e. after 12 months the number of 
caregivers who would like to spent freed time on paid work had decreased whereas the 
number of caregivers who would like to spent freed time on leisure (which is cheaper) 
had increased. 
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Table 6 summarizes the results of the CarerQol, used as a non-monetary outcome for 
the measurement of informal care. Physical problems (of the caregiver) were most often 
reported in the intervention group (46.7%) at the three measurements (43.3% in the 
control group), whereas most problems (48.6%) in the control group were reported 
regarding relational problems with the patient (42.0% in the intervention group). 
Furthermore, 43.4% in the intervention group and 41.0% in the control group reported 
mental problems and 39.0% and 38.2% of the caregivers in the intervention group and 
control group respectively indicated having problems with carrying out their daily 
activities. Most caregivers found fulfilment in caring for their loved one. The mean 
baseline score on the CarerQol VAS was 7.2 in both group. These scores slightly 
decreased to 7.0 in the intervention group and 6.8 in the control group at the 12 months 
follow up measurement. In total, there was a decrease of 2.7% (intervention group) and 
5.5% (control group) on the CarerQol. No differences between both groups were 
significant with regard to the CarerQol. 
 
Table 6: CarerQol method (3): Subjective care related quality of life questionnaire (non-
monetary outcome regarding the measurement and valuation of informal care). 

 

 Intervention group (n=100) Control group (n=70) 

 Baseline 6 months 12 months Baseline 6months 12 months 

Fulfilment (%)                       No  9.0% 7.0% 16.0% 8.6% 8.6% 10.0% 

                                            Some  32.0% 29.0% 31.0% 42.9% 40.0% 41.4% 

                                          A lot of  59.0% 64.0% 53.0% 48.6% 51.4% 48.6% 

Relational problems (%)        No  55.0% 66.0% 53.0% 52.9% 51.4% 50.0% 

                                            Some  36.0% 27.0% 37.0% 35.7% 37.2% 40.0% 

                                          A lot of  9.0% 7.0% 10.0% 11.4% 11.4% 10.0% 

Mental problems (%)             No  59.0% 57.0% 54.0% 57.1% 62.8% 57.1% 

                                            Some  30.0% 29.0% 35.0% 35.8% 28.6% 30.0% 

                                          A lot of  11.0% 14.0% 11.0% 7.1% 8.6% 12.9% 

Problems with daily activities (%)       

                                                 No   59.0% 61.0% 63.0% 64.3% 61.4% 60.0% 

                                            Some  36.0% 34.0% 29.0% 24.3% 34.3% 35.7% 

                                          A lot of  5.0% 5.0% 8.0% 11.4% 4.3% 4.3% 

Financial problems (%)         No  99.0% 95.0% 95.0% 97.1% 94.3% 91.4% 

                                            Some  1.0% 5.0% 5.0% 2.9% 4.3% 7.1% 

                                          A lot of  0% 0% 0% 0% 1.4% 1.4% 

Support (%)                           No   25.0% 23.0% 22.0% 17.1% 18.6% 15.7% 

                                            Some  31.0% 27.0% 37.0% 37.1% 31.4% 42.9% 

                                          A lot of  44.0% 50.0% 41.0% 45.8% 50.0% 41.4% 

Physical problems (%)          No  52.0% 53.0% 55.0% 55.7% 58.6% 55.7% 

                                            Some  35.0% 30.0% 24.0% 31.4% 25.7% 31.4% 

                                          A lot of  13.0% 17.0% 21.0% 12.9% 15.7% 12.9% 

       

VAS (mean, SD) 7.2 (1.7) 7.1 (1.7) 7.0 (1.7) 7.2 (1.6) 6.8 (1.7) 6.8 (1.6) 
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Discussion 

This study describes the effects of an integrated multidisciplinary approach to dementia 
on caregiver outcomes. The intervention group (DOC-PG) and the control group (usual 
care) were compared regarding the results of an informal care questionnaire, which was 
developed by the iMTA in Rotterdam, to measure and value informal care. 
We found that significantly more patients in the intervention group made use of informal 
day care (i.e. day care provided by friends or family) at the baseline measurement. 
Another difference at the baseline measurement related to opportunity cost method (time 
forgone) to measure informal care. Significantly more caregivers in the intervention 
group gave up unpaid work in order to care for the patients. These baseline differences 
disappeared in the course of the follow-up measurements and we therefore did not 
expect that they affected the outcomes after 6 and 12 months. 
Another difference related to the costs of informal care, measured and valued with the 
proxy-good method which were significantly higher in the control group at the 12 months 
follow-up. 
No other differences between the groups were found. 
 
It should be noted that the increase of the amount of informal care over time was higher 
in the control group than in the intervention group in all monetary methods. In fact, the 
amount of informal care measured with the proxy-good method increased with 60.6% in 
the control group after one year whereas this amount decreased with 4.8% in the 
intervention group. The opportunity-cost-methods indicated increases of the amount of 
informal care in both groups after a year, with increases of 110% (time forgone) and 
12.2% (time preferred) in the control group as opposed to 36.0% (time forgone) and 
7.1% (time preferred) in the intervention group. It is therefore plausible that DOC-PG had 
a positive effect on the amount of informal care provided and consequently also on the 
costs. The CarerQol remained relatively stable over time in both groups, although the 
control group showed a larger mean decrease on the happiness scale than the 
intervention group (5.5% in the control group and 2.7% in the intervention group). This 
finding is confirmed in the literature on caregivers burden, in which many intervention 
studies have shown that caregivers burden is remarkably stable over time (Verhey et al., 
2007b). 
 
A result of this study deserves some attention. The greater part of the caregivers were 
children (in-law) of the patients instead of their spouses which is generally the case in 
dementia (de Vugt et al., 2005b). It is therefore possible that we did not capture the 
primary caregiver for all patients (although this was asked explicitly) and the amount of 
informal care presented in this study could therefore be an underestimation of the actual 
amount. However, since the number of caregivers that were spouses and children (in-
law) were similar in both groups, we expect that this did not affect the comparison 
between the two groups. 
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There are some possible limitations that need to be discussed. 
In our study, informal care was divided in ADL activities, HDL activities and IADL 
activities. However, there is great variability in the literature regarding the definition and 
quantification of informal care time especially concerning the inclusion of supervision as 
a separate dimension of informal care (McDaid, 2001; Wimo et al., 2002). Caregivers 
may be able to perform activities while providing care such as supervision at the same 
time. Since supervision is not included explicitly in our survey, this could be a limitation. 
More uniformity about the concept of informal care is warranted. 
Another limitation could be that a selection bias took place because we merely included 
those patients who completed all three measurements. Data from the non-completers did 
however not significantly differ from the data included in this study (data not shown). 
Although we do not expect that this will change our conclusions, we plan to perform 
additional analyses using multiple imputation to account for missing data. 
 
Overall, few significant differences were found between the groups. The similarity of the 
groups on most outcomes may be due to the fact that our intervention (DOC-PG) was a 
combination of the two health care facilities that are available to the control group. The 
strengths of both facilities were combined in DOC-PG and thus result in comparable 
effects. In this context, it should be noted that usual care in our region consisted mainly 
of an active university MC and a CMHT that have collaborated in the past on several 
projects. Thus, the contrast between DOC-PG and usual care may have been lower as 
may have been the case in other regions. 
However, our results indicate that DOC-PG did have a positive effect on the amount of 
informal care since this amount increased more in the control group than in the 
intervention group after one year. As the number of people receiving formal care and the 
amount of formal care were similar in both groups, it is not clear what causes this 
difference in the amount of informal care. A more efficient allocation of services and care 
according to the specific needs of the caregivers and the patients after the integrated 
multidisciplinary assessment by DOC-PG are possible explanations. Future research 
should however explore this topic further. 
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Abstract 

Objective: To evaluate the concordance of General Practitioners (GPs) with advice for 
treatment after a multidisciplinary psychogeriatric assessment by the Diagnostic 
Observation Centre for PsychoGeriatric patients (DOC-PG). 
Method: Concordance checklists, listing the recommendations from the multidisciplinary 
team, were sent to the GPs in order to establish GP concordance. Regression models 
were used to study the associations between various patient and GP characteristics and 
level of concordance. Furthermore, results of a questionnaire (to identify the level of 
satisfaction regarding the services provided by the DOC-PG) were compared with the 
level of GP concordance. 
Results: Based on 530 recommendations, the overall GP concordance rate amounted to 
71%. The most common types of advice pertained to medication, GP follow-up/advice 
and referral. GP concordance with advice regarding admissions was the highest, 
followed by advice concerning the arrangement of day care, home care and the 
adaptation of medication. GP concordance was lowest for referral recommendations to 
other specialties and recommendations regarding psychoeducation. Concordance was 
higher for patients who lived alone, for patients with fewer cognitive problems, when the 
number of recommendations did not exceed six and in group practices. Concordance 
was dependent on the type of advice. Satisfaction with DOC-PG did not correlate with 
the level of concordance. 
Conclusions: In general, GPs showed a high level of concordance with advice from the 
DOC-PG. Enhancement of GP concordance can be achieved by limiting the number of 
recommendations, giving detailed explanations about the purpose of recommendations 
and by doing this continuously educating GPs. 
 

Thesis Wolfs def V18.pdf   142 16-10-2007   16:35:35



GP CONCORDANCE WITH ADVICE FOR TREATMENT 
 

 143 

Introduction 

General Practitioners (GPs) are key figures in identifying, diagnosing as well as 
managing dementia (Waldorff et al., 2001). As in many other countries, Dutch GPs have 
developed their own guidelines for the diagnosis of dementia (Stoppe, 2005; Wind et al., 
2003), in which early identification and adequate diagnosis of cognitive disorders are 
warranted. Achieving this goal can be facilitated by further referral to a specialized 
service such as multidisciplinary memory clinics (MMCs), which may provide the GP with 
specific advice or recommendations. The extent to which these recommendations have 
been complied with is important for the functioning of disease management models, and 
has been determined in various patient groups (Allen et al., 1986; Mainprize et al., 
1987a; Podgorski et al., 2002a; Reed et al., 1990; Reuben et al., 1996; Ruskin, 1985; 
Sears et al., 1983; Wrigley et al., 1991), but to the best of our knowledge only one study 
(Teitelbaum et al., 1996) has been published about the level of concordance by referrers 
in psychogeriatric outpatients. Furthermore, no studies have been conducted in the 
health care systems comparable with the Dutch model, in which the GP acts as 
gatekeeper. 
In many countries, the GPs have several specialized services for patients with 
psychogeriatric problems at their disposal, such as MMCs or mental health community 
centres. There is a new diagnostic facility in Maastricht, the Netherlands. It is the 
Diagnostic Observation Centre (DOC-PG), an outpatient facility that combines the 
medical approach of the MMC, the Department of Geriatric Medicine at Maastricht 
University Hospital and the regional community mental health centre, using a 
programmed investigative package. The objective of the present study was to examine 
GPs level of concordance following a multidisciplinary psychogeriatric assessment by the 
DOC-PG. In particular we were interested in factors influencing concordance. 

Materials & Methods 

The current study was part of the larger MEDICIE study (Maastricht Evaluation of a 
Diagnostic Intervention for Cognitively Impaired Elderly), a randomized clinical trial 
(RCT) comparing clinical effects and health care economic effects of the multidisciplinary 
DOC-PG with usual care (Wolfs et al., 2005b). The study was approved by the medical 
ethical committee of Maastricht University Hospital. 

DOC-PG 
The function of the DOC-PG is to provide multidisciplinary assessment by somatic 
screening, psychogeriatric assessment, and evaluation of the required levels of care for 
the patient and his (her) carer. Participating disciplines in the DOC-PG include old age 
psychiatry, geriatric medicine, neuropsychology, physiotherapy, occupational therapy, 
geriatric nursing and mental health nursing. The GPs can refer to the DOC-PG, when a 
cognitive disorder or a combined somatic/psychiatric disorder is suspected. The 
diagnostic screening of DOC-PG takes place in two weeks and consists of a visit at 
home and two visits to the University Hospital (to the internal medicine outpatient clinic 
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and the psychiatric outpatient clinic). In addition, a CT or MRI scan is performed. 
Thereafter, the results are discussed at a weekly interdisciplinary meeting, in which a 
definite diagnosis is made, and a treatment plan is formulated. A letter is sent to the 
referring GP in which a summary of the assessments, the multi-axis diagnosis and 
recommendations for treatment and management are described. After the assessment 
the GP is responsible for the patients, although the advice may be that further treatment 
by one or more of the disciplines involved in the DOC-PG is warranted. 

Data collection 

Data were collected by means of a concordance checklist (a) and a satisfaction 
questionnaire (b), which were sent to each GP who had referred a patient to DOC-PG 
during the index period. The GPs who did not respond repeatedly received reminders. 
(a) The concordance checklist listed all advice or recommendations at patient level from 
the multidisciplinary team in the period from July 2002 until August 2004. An inventory of 
the recommendations for each patient (i.e. a concordance checklist) was sent to the 
GPs, on which the GP was requested to indicate whether an advice was complied with 
or not (yes/no/other). The “other” option was added in case difficulties were encountered 
or when the GPs wanted to add some remarks. Concordance was defined as a “yes” 
score on the checklists as reported by the GPs. When patients refused to comply with a 
recommendation for treatment (such as day care), or when advice had already been 
carried out, (i.e. patients already received the care that had been recommended), it was 
scored as concordant. 
The recommendations were then classified into 12 categories i.e.: 1) Refer to MC for 
Alzheimer medication; 2) Adapt other medication; 3) Perform diagnostics (i.e. check 
blood pressure, diabetes, vitamin deficiencies etc.); 4) Arrange follow up (i.e. regularly 
check weight, personal hygiene, skin problems etc.); 5) Give general advice (i.e. stop 
smoking, wear glasses or hearing aid, increase fluid intake etc.); 6) Provide 
psychoeducation; 7) Refer to hospital specialties other than DOC-PG; 8) Refer to 
paramedical disciplines; 9) Refer to care authorities (home care); 10) Arrange nursing 
home admission; 11) Arrange care home admission; 12) Arrange daily activities (day 
care centre). 
(b) A short satisfaction questionnaire (see appendix A) was developed to identify the 
level of satisfaction regarding the services provided by the DOC-PG. The questionnaire 
was sent to the GPs three months before sending the checklists in order not to influence 
either outcome. The questionnaire consisted of six statements, with five possible 
reactions to each statement, namely “completely agree” (score +2), “agree” (score +1), 
“no opinion” (score 0), “disagree” (score -1) and “completely disagree” (score -2). 
The Mini Mental State Examination (MMSE) was used as a global indicator of the 
severity of cognitive impairment. (Folstein et al., 1975a). 

Statistical analyses 
The software used for the analyses was SPSS version 12.0.1 and STATA version 8.0. 
Background characteristics (means, standard deviations, ranges) of patients and GPs 

Thesis Wolfs def V18.pdf   144 16-10-2007   16:35:35



GP CONCORDANCE WITH ADVICE FOR TREATMENT 
 

 145 

were summarized using SPSS. Furthermore, frequencies and concordance rates for the 
12 groups of recommendations are given. 
A logistic stepwise regression model was developed in STATA, in order to examine the 
influence of various covariables on concordance. As the concordance per advice was 
expected to be correlated within a GP, the logistic regression analysis was adjusted for 
intragroup correlation by using the cluster option in STATA. In order to be able to 
incorporate the categorical variable “type of advice” into the regression equations, the 12 
categories of advice were combined to three groups (see table 3) and two dummy 
variables were used. Each category was compared with a reference category (i.e. “carry 
out”). 
In the model, three types of independent variables can be distinguished: 1) patient 
characteristics (age, gender, living situation (alone or not alone), diagnosis (dementia 
yes/no), and MMSE), 2) advice characteristics (the number (< 6 or > 6) and type of 
recommendations) and 3) GP characteristics (age, group practice/solo practice, city/rural 
and percentage elderly (>age 65) per practice). First, it was determined using a stepwise 
logistic regression for each of these three groups which covariables were most influential 
on concordance. Thereafter, the selected variables from the three analyses significantly 
associated with concordance were entered into one model. 
Spearman rank-order correlations (two-tailed) were calculated between the six 
statements of the satisfaction questionnaire and the mean concordance rate of each GP, 
just using data of GPs who returned the checklists as well as the questionnaires. 

Results 

Practitioner and patient characteristics 
In total, 137 patients, who were referred by 49 GPs, gave their informed consent to 
participate in the MEDICIE study and their data were analyzed. The DOC-PG team 
formulated a total of 783 recommendations, of which 640 (81.7%) were to be concorded 
with by the GP, and the others by disciplines of the DOC-PG. Characteristics of the GPs, 
the GPs’ practices and the patients are summarized in table 1 and table 2. 

Response 
After two reminders by telephone, 44 GPs (89.8%) returned the concordance checklists 
for a total of 110 patients. In four cases the advice could not be concorded with because 
of the premature death of the patient and they were therefore omitted from the analyses. 
Eventually 530 recommendations were to be concorded with by the GP, with a mean of 
4.8 recommendations per patient (SD = 2.2, range 1-11). 
The satisfaction questionnaires were returned by 42 GPs (85.7%). Seven had not been 
filled in and one was returned anonymously. Of the remaining 34 questionnaires, five 
GPs did not return their concordance checklists. Therefore, 29 questionnaires were used 
to study the influence of GP satisfaction on the level of GP concordance. Characteristics 
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Table 1: Characteristics of GPs (practices) referring to DOC-PG 

 
 
Table 2: Characteristics of patients 

 
 
of the responders and non- responders among the GPs and the patients, as well as the 
number and type of recommendations, were comparable. 

Advice or recommendations 
The types of advice to be concorded with by the GP are summarized in table 3. 
Generally speaking the most common types of advice related to medication, diagnostics 
by GP and referrals. The other medication recommendations (112) included advice to 
start new medication (45), change/reorganize existing medication (31), discontinue 
medication (26) or continue medication as it was (10). A variety of further assessments 
was also suggested, which comprised mainly of referrals to hospital departments not 
involved with DOC-PG (80) and to paramedical disciplines (50 to physiotherapists, 29 to 
occupational therapists and 25 to others such as speech therapists or dieticians). 

Number of GPs  Total (n=49)  Participating (n=44) 

Male/female  43 / 6  38 / 6 

Practices (type)  32  29 

Solo practice  20  18 

Group practice  12  11 

Urbanization     

City  33  31 

Rural areas  16  13 

Proportion of patients older than 65 years 
Total (mean) 

  
19.2% 

  
18.7% 

Minimum  5.0%  5.0% 

Maximum  34.6%  34.6% 

  Total  Participating 

No. of patients   137  110  

Age      

Mean (SD)  78.3 (6.5)  78.6 (6.4) 

Range  55 - 93  61 - 93 

Mini Mental State Examination (MMSE)     

Mean (SD)  20.4 (5.6)  20.4 (5.9) 

Diagnosis      

Dementia  96 (70.1%)  76 (69.1%) 

No Dementia  41 (29.9%)  34 (30.9%) 

Living situation       

Living alone  52 (38.0%  44 (40.0%) 

Not living alone  85 (62.0%)  66 (66.0%) 
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Concordance 
The results concerning GP concordance are also summarized in table 3. The GPs 
reported a total concordance rate of 71%. The highest concordance occurred for 
recommendations regarding admissions, either to a nursing home or a care home (93% 
and 100% respectively). Concordance was also high for Alzheimer medication 
recommendations (87%) and other medication recommendations (total 83%, start new 
medication 84%, change/reorganize existing medication 93%, discontinue medication 
60% and continue medication as it was 88%), for advice concerning daily activities (85%) 
and for home care recommendations (84%). The lowest concordance occurred for 
advice concerning psychoeducation (64%), referral to hospital departments not involved 
with DOC-PG (54%) and for referral to paramedical disciplines (48%). Referral to 
occupational therapists had a particularly low concordance rate (29%). Concordance 
rates for recommendations concerning diagnostics, follow-up and general advice by the 
GPs were in between (77%, 75% and 72% respectively). 
Non-concordance was stated for 152 recommendations. With regard to nine 
recommendations the “other” option was chosen, since the GP did not know whether the 
advice had been adhered to (four had already been admitted to a nursing home). 

Satisfaction questionnaire 
The results of the questionnaire are summarized in appendix A. While scores could vary 
between –2 (completely disagree) and +2 (completely agree), a mean positive score was 
found for each statement, which suggests a high level of satisfaction with the services 
provided by the DOC-PG. GPs agreed most (a mean score of +1.1) with the statement 
about the added value of DOC-PG (question 6) and least (a mean score of +0.2) with the 
statement concerning the time period between referral and diagnosis (question 3). No 
significant Spearman rank-order correlations were found between any of the statements 
of the satisfaction questionnaire and the level of GP concordance. 

Logistic stepwise regression analysis 
The results of the logistic regression analyses are outlined in table 4. Several 
characteristics of the patients, the GPs and the advice were significantly associated with 
GP concordance as demonstrated by the first three analyses. Concordance was higher 
for patients living alone (than for patients not living alone) and for patients with fewer 
cognitive problems, i.e. a higher MMSE score (than for patients with more cognitive 
problems i.e. a lower MMSE score). Concordance was also higher in group practices 
(than in solo practices). Concordance significantly decreased when more than six 
recommendations were given. The cut-off score for this number of recommendations 
was changed until statistical significance was reached. Furthermore, the type of advice 
influenced the level of concordance, i.e. the level of concordance regarding further 
referral was significantly lower than the level of concordance regarding 
recommendations to be performed by GPs themselves. Finally, when these variables 
were consolidated into one model, all variables except living situation significantly 
(p<.05) influenced concordance. 
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Discussion 

In general, the results of this study showed good GP concordance with specified advice 
arising from a multidisciplinary psychogeriatric assessment by the DOC-PG. 
Furthermore, GPs were on average satisfied with the services provided by the DOC-PG. 
They generally recognized the added value of the DOC-PG compared with existing 
diagnostic facilities. The relatively high response rate of the GPs possibly reflects this 
satisfaction. 
Most recommendations from the DOC-PG concerned medical recommendations such as 
adapting medication, performing diagnostics and referring to hospital departments (other 
than DOC-PG), which is comparable to other studies (Mainprize et al., 1987b; Reed et 
al., 1990; Ruskin, 1985; Sears et al., 1983; Teitelbaum et al., 1996). The wide range of 
recommendations reflects the complexity of our study population’s health problems. 
In total, the GPs concorded with 71% of the recommendations. In line with other studies 
(Mainprize et al., 1987b; Podgorski et al., 2002a; Podgorski et al., 2002b; Reed et al., 
1990; Ruskin, 1985; Sears et al., 1983; Teitelbaum et al., 1996), recommendations of a 
medical nature were concorded with best. Interestingly, with regard to medication 
recommendations, GPs were more likely to start new medication or to adapt existing 
regimens than to discontinue medication. This result, also reported by Reed et al. (1990), 
could be due to a reluctance to change longstanding drug regimens common in older 
patients. Recommendations concerning referral and psychoeducation were the least 
concorded with. It is possible that referrals, especially to physiotherapists and 
occupational therapists, are less common for GPs or are considered unnecessary. This 
may be related to the fact that the role of these paramedical disciplines in managing 
psychogeriatric patients is not well established yet, at least not in the Netherlands. More 
knowledge about the added value of paramedical interventions in psychogeriatric 
patients is advisable. With regard to psychoeducation, this is only a small part of the 
professional responsibilities of Dutch GPs. According to the dementia guidelines (Wind 
et al., 2003), GPs merely have to guide patients in need of psychosocial assistance to 
the appropriate services. It is therefore possible that GPs in fact did concord, but were 
under the impression that they did not carry out the recommendations completely since 
they only helped patients to get started finding help. It is advisable to provide more 
knowledge about the professional responsibilities of GPs regarding psychosocial issues. 
It remains speculative how this key finding, i.e. more concordance with medical 
recommendations compared with psychosocial recommendations, should be interpreted. 
It is possible that GPs carried out the easy tasks first and left harder tasks until later, 
potentially ‘loosing’ them. It is possibly due to resource limitations (e.g. the availability of 
occupational therapists). Finally, it is also possible that GPs disagreed with 
recommendations regarding patients whom they knew much better than did the 
specialist team. 
It should be noted that during the study period the DOC-PG procedure with regard to the 
initiation of Alzheimer medication was changed. In the first period GPs were responsible 
for referral to the MC, whereas in the latter phase the MC directly called up patients. This 
explains the relatively low proportion of patients with the advice to start Alzheimer 
medication. 
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Other important findings arising from this study relate to the various predictors of GP 
concordance, examined by means of logistic stepwise regression analyses. Living 
situation and the score on the MMSE were the patient characteristics that influenced 
concordance. GPs concorded better with recommendations when these pertained to 
patients who are living alone. Recommendations concerning patients not living alone 
might be seen as less urgent since there is a carer present to help the patient in case of 
need. However, in the final model (combining the patient characteristics, the GP 
characteristics and number and type of recommendations), living situation lost its 
significant influence, which was caused by type of advice. This is possibly due to the fact 
that fewer referral recommendations were given to patients living alone, which in turn is 
possibly due to a poorer quality of reported health by patients and proxies living alone. 
No other differences (i.e. in cognitive functioning, age, number and type of advice) were 
found between patients living alone and patients not living alone. Inconsistent with 
previous literature (Sears et al., 1983; Teitelbaum et al., 1996), results on the MMSE 
score were positively associated with the concordance rate, meaning that better 
concordance occurred in cases of less cognitive impairment. This may indicate that GPs 
recognize the need for an early diagnosis of dementia. Given the necessity of an 
aetiological diagnosis of dementia for current pharmacotherapy (e.g. cholinesterase 
inhibitors), this finding is relevant to clinical practice. 
A variable negatively associated with concordance is the number of recommendations 
formulated, a result which is also reported in other studies (Reuben et al., 1996; Sears et 
al., 1983). Although comprehensive evaluation is essential, exhaustive lists of 
recommendations may be counterproductive. Our study indicated better concordance 
when six or fewer recommendations are given, which compares well with Sears and 
Charlson (1983), who found a cut off number of five recommendations. It is advisable to 
minimize the number of recommendations, focusing on central issues in patient care. 
The type of advice given also influenced concordance. As mentioned above, GPs were 
more likely to concord with advice they actually had to carry out themselves (such as 
adapt medication and perform diagnostics) and with advice concerning arrangements 
(such as the arrangement of home care and day care), than with advice concerning 
referrals. It is advisable to give detailed explanations about the purpose of the 
recommendations made on an individual basis. 
Finally, our study showed that GPs working in group practices displayed higher 
concordance rates than GPs who work in solo practices. This may be related to an 
exchange of experience, resulting in a continuous learning process. This and other 
advantages of working in a group practice (such as improved quality of life for the GP 
and continuity of care for the patient) have been reported by Feron and co-workers 
(Feron et al., 2003). It should be noted that the reasons that are provided to explain the 
various associations remain unclear and more research is necessary to clarify these 
issues. No relationship between the level of satisfaction with DOC-PG and GP 
concordance was found in this study. 
There are limitations to this study that need to be considered. First, our methodology 
may be limited since we relied on self-reports by the GPs to determine GP concordance. 
This method raises several concerns since these reports are totally dependent on the 
level of accessibility and detail (i.e. probably more elaborate reporting on medication 
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than on psychoeducation) of the data recorded by the GPs. Since the period between 
DOC-PG assessment and the examination of concordance was relatively long (between 
one and two years), GP reports may be inaccurate in the case of incomplete patient 
records. As mentioned previously, this study is a side study of a (larger) RCT. Since GP 
concordance was not a major outcome but part of the process evaluation of DOC-PG, 
we did not use a more targeted method to estimate concordance. In future, a more 
elaborate method will be used to study GP concordance. A second limitation relates to 
the reasons for non-concordance. GPs were not explicitly requested to systematically 
provide reasons for non-concordance with the recommendations given. Therefore, the 
underlying motives for non-concordance remain unclear. Future studies should address 
this issue in order to improve the interface between GPs and specialized services. 
In conclusion, the relation between the GPs and DOC-PG is satisfactory as indicated by 
the high level of concordance. Enhancement of GP concordance can be achieved by 
limiting the number of recommendations, giving detailed explanations about the purpose 
of recommendations and by doing so continuously educating GPs. The positive findings 
of this study indicate the acceptance of the DOC-PG by the direct care providers, which 
was the first barrier to overcome. Results of the MEDICIE study, available in 2006, will 
reveal the possible benefits of DOC-PG for the patients. 
 
 

 
 
 

Key points: 
GPs displayed a high level of concordance with advice (or recommendations) from the Diagnostic 
Observation Centre for Psycho Geriatric patients (DOC-PG). 
Enhancement of GP concordance can be achieved by limiting the number of recommendations, giving 
detailed explanations about the purpose of recommendations and by doing so continuously educating GPs. 
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Introduction 

The aim of this thesis was to evaluate the effectiveness and cost-effectiveness of an 
integrated multidisciplinary approach by the Diagnostic Observation Centre for 
PsychoGeriatric patients (DOC-PG) to the diagnosis and management of dementia. In 
the first part of the thesis, we systematically searched the literature for empirical studies 
on the added value of a multidisciplinary approach to dementia (chapter 3). Part two 
addressed the construct validity and responsiveness of the EQ-5D and the EQ-5D+C 
(used for measuring Health-Related Quality of Life) and of a number of different methods 
for the measurement and valuation of informal care (chapters 4 and 5). The final part 
described the findings of the MEDICIE-study. First, we studied the effectiveness and 
cost-effectiveness of DOC-PG compared with usual care (chapters 6 and 7). 
Subsequently the differences between DOC-PG and usual care regarding caregiver 
outcomes are described (Chapter 8). Finally, chapter 9 focused on the concordance with 
advice for treatment and level of satisfaction of the General Practitioners (GPs), after an 
assessment by the DOC-PG. In this last chapter of the thesis we will briefly summarize 
the main findings and discuss methodological issues regarding care for dementia and 
economic evaluations within this field, implications for (clinical) practice and future 
directions. 

Summary of findings 

Part one 
Although an integrated policy regarding dementia is generally recommended in several 
practice parameters (APA, 1997; CBO, 2005), empirical evidence is very scarce. A 
review of the literature in chapter 3 identified merely five studies on this topic. This 
underlines the importance of the MEDICIE-study, as this is the first randomized 
controlled trial on the effectiveness and cost-effectiveness of such an integrated 
multidisciplinary approach to dementia. 

Part two: Methodological issues 
The increasing number of older adults who are diagnosed with dementia has far-
reaching implications for health service delivery and expenditures (Holland et al., 2004a). 
Economic evaluations are performed more often to assist decision-makers in setting 
priorities, especially with regard to resource allocation (van Velden et al., 2005). A 
central component of economic evaluations in health care is the use of preference-based 
instruments to measure changes in Health-Related Quality of Life (HRQoL). To date, the 
EQ-5D (Brooks, 1996; , “EuroQol--a new facility for the measurement of health-related 
quality of life. The EuroQol Group”, 1990) and the SF-6D (Brazier et al., 2002b) are the 
only two utility-generating instruments recommended by NICE (NICE, 2006), although 
concern has been raised that these are insufficiently sensitive to pick up (clinical) 
changes in dementia patients (Knapp, 2007). The finding in chapter 4 that the EQ-5D 
performs well (regarding construct validity and sensitivity to change) in our population 
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with cognitive impairments using proxy ratings is therefore a relevant outcome as it 
suggests that this concern is ungrounded. 
Another important issue in economic evaluations in dementia relates to informal care. It 
is generally recommended (Drummond et al., 1997; Gold et al., 1996; Oostenbrink et al., 
2004) that economic evaluation studies should be conducted from a broad societal 
perspective, including all relevant costs and health effects. Yet, systematic reviews 
(Evers et al., 2000; Evers et al., 1997; Goossens et al., 1997, 2000) show that informal 
care is rarely included in economic evaluation studies, since the collection and valuation 
of these data is often complex. In chapter 5 we addressed this issue by applying different 
methods to measure and value informal care. These methods included the proxy-good-
method (van den Berg et al., 2006), two opportunity-cost-methods (time forgone and 
preferred time) (van den Berg et al., 2006) and the CarerQol-method (Brouwer et al., 
2006). The proxy-good-method (also called the market cost method or replacement cost 
method) values the measured time spent on providing informal care at the (labour) 
market price of a close substitute. In the opportunity-cost-methods, we valued the lost 
time as the opportunity cost (i.e. hours of paid work, unpaid work or leisure time 
forgone), or the value of the time in its current best alternative use (hours of paid work, 
unpaid work or leisure time). The CarerQol-method provides us with a non-monetary 
outcome regarding the measurement and valuation of informal care. It is aimed at 
measuring the care-related quality of life of informal caregivers. Based on the results of 
chapter 5, the proxy-good method seems as yet the most valid method to measure and 
value informal care in patients suffering from dementia (or another cognitive disorder) 
and their caregivers. 

Part three: Findings of the MEDICIE-study 
The outcomes of the MEDICIE-study were evaluated at multiple levels. We studied the 
outcomes on patient level (chapters 6 and 7), on caregiver level (chapter 8) and on the 
level of the General Practitioner (chapter 9). 
 
Health-related quality of life (HRQoL) of the patient was the primary outcome to evaluate 
the effectiveness of DOC-PG (chapter 6). The EQ-5D was used to measure HRQoL. 
Changes in VAS scores of the EQ-5D over the course of one year was the primary 
outcome variable. A difference of 10% or more between the intervention group and the 
control group on the VAS was a priori considered a clinically relevant difference. The 
number of patients experiencing this clinically relevant difference were compared 
between both groups. We found a mean group difference of 9.6% on the VAS of the EQ-
5D after 12 months, which is very close to our initial expectations. The proportion of 
patients who improved more than 10% (of the group difference) on the VAS was 
significantly greater (p=0.01) in the intervention group (39.0%) than in the control group 
(22.1%). The groups did not differ in terms of clinical outcome measures. 
 
Alongside the randomized controlled trial, an economic evaluation was carried out, 
comparing the costs and consequences of DOC-PG with usual care (chapter 7). The 
economic evaluation was conducted from a societal perspective according to 
(inter)national guidelines, using a one year time horizon. An incremental cost 
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effectiveness ratio (ICER) was calculated by dividing the difference in costs by the 
difference in Quality Adjusted Life Years (QALYs). Non-parametric bootstrapping and 
one-way sensitivity analyses were used to assess the uncertainty in the costs and 
effects. The EQ-5D instrument was used to measure HRQoL and the proxy-good 
method was used to measure and value informal care, which corresponds well with the 
recommendations made in the methodological chapters (4 and 5) of this thesis. 
Compared to patients receiving usual care, patients who visited DOC-PG gained a mean 
0.05 QALYs. The incremental costs per QALY amounted to € 1267. DOC-PG is not 
demonstrable more expensive than usual care in the Netherlands, despite of the 
investment in the diagnostic intervention, but it showed a high probability of being more 
effective. Therefore, we contend that DOC-PG is indeed a cost-effective facility for the 
diagnosis and management of dementia in ambulant patients. 
 
Chapter 8 describes differences in caregiver outcome between the intervention group 
and the control group after an integrated assessment by DOC-PG. A questionnaire, 
developed by the iMTA in Rotterdam, the Netherlands was used to measure and value 
informal care, to assess caregiver characteristics (relationship with the patient, 
education, income, self-rated health, HRQoL, and burden) and to assess social context 
(caregiver network, formal care, other daily activities of the patients (that support the 
caregiver), respite care and paid leave from work. We found that significantly more 
patients in the intervention group made use of informal day care (i.e. day care provided 
by friends or family) at the baseline measurement. Another difference related to the costs 
of informal care, measured and valued with the proxy-good method which were 
significantly higher in the control group at the 12 months follow-up. Finally, significantly 
more caregivers in the intervention group gave up unpaid work in order to care for the 
patients as indicated at the baseline measurement. No other significant differences 
between the groups were found. 
Overall, although few differences were found between both groups, the results suggest 
that DOC-PG may have a positive effect on the amount of informal care since this 
amount increased more in the control group (mean increase of 61%) than in the 
intervention group (mean increase of 12%) after one year. 
 
The value of DOC-PG has already been recognized by GPs as evidenced by the high 
referral rate among GPs and by the high concordance with DOC-PG recommendations 
(chapter 9). Acceptance of the DOC-PG by the direct care providers was the first barrier 
to overcome (Wolfs et al., 2007b). 
 
Which perspective should be considered most important, when evaluating an integrated 
model, such as DOC-PG, using a multitude of perspectives? Isn’t it true that a positive 
effect is a gain, no matter who incurs it? In fact, eventually, positive effects on GPs will 
most likely have positive effects on patients and caregivers. Likewise, positive effects for 
patients will likely improve caregiver’s well-being, and vice versa. It is therefore plausible 
that the positive results presented in this thesis will have beneficial consequences 
regarding these mutual relationships. 
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Methodological considerations 

Strengths of the study 
The MEDICIE-study is the first study using a randomized design and a complete health 
economic evaluation regarding an integrated approach to dementia. 
Furthermore, the evaluation of the effects of DOC-PG took place on multiple levels (i.e. 
the level of the patients and their caregivers and on the level of the GP’s) from a broad 
societal perspective, which aids to establish a more complete picture. Another strength is 
that valid and reliable research instruments were used to assess the patients. In addition, 
the MEDICIE-study used a highly systematic approach with respect to the assessment. 
Each participant was interviewed at home and followed up by the same researcher. 
A final strength is the longitudinal nature of the study (i.e. a follow-up period of one year) 
to evaluate the effects of an integrated approach, although some argue that a longer 
duration of follow-up is necessary when examining treatment benefits for dementia, a 
disorder that results in a gradual progressive decline over several years (NICE, 2006; 
Wimo, 2007). The follow-up period in dementia studies should be at least 12 months to 
capture all effects and costs, as major cost-driving events such as institutionalization will 
rarely occur in periods shorter than 12 months. It is therefore possible that we missed 
certain outcomes that occurred in the year following our follow-up period. Due to the lack 
of evidence, no extrapolation beyond our follow-up period could be performed. It should 
be noted that longitudinal designs usually result in a large proportion of study drop-outs. 
However, in the MEDICIE-study less than 5% were loss to follow-up after 1 year. 

Limitations and research challenges 
The MEDICIE-study also has methodological limitations and research challenges that 
need to be discussed. These issues are addressed below, as well as how they may have 
influenced the results presented in this thesis. 
 
Design of the study 
It was not feasible to blind the interviewers assessing the patients and their carers to the 
treatment assigned. However, all instruments were standardized and the participants 
received neutral instructions for every instrument. 
Another potential problem is linked to our inability to keep the random allocation 
sequence completely concealed, because the person responsible for the allocation of 
patients also recruited a small number of patients (5%). However, the people who 
recruited the majority of the patients were blinded with respect to patient allocation. The 
blindness of the referring GPs could not be maintained until the end of the study. In order 
to investigate the potential effects of this on the study results, we compared post-hoc the 
characteristics of patients in the two groups who were recruited in the first year (GPs 
were blinded) and in the second year (GPs were not blinded). We did not find any 
differences within the intervention group (with respect to age, gender, diagnosis, MMSE 
score and Global Deterioration Scale (GDS) score); however, there were differences in 
diagnosis and GDS score in the control group: in the second year of the inclusion period, 
more people with a cognitive disorder other than dementia and with a lower GDS score 
were included. The GPs probably wanted to refer patients to DOC-PG but this was only 
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possible after recruitment was completed. Although these patients fitted the inclusion 
criteria, this resulted in a somewhat more heterogeneous patient population. The 
inclusion of slightly healthier patients (with consequently higher QOL and lower costs) in 
the latter half of the inclusion period, probably resulted in a less favourable outcome for 
DOC-PG. 
 
Data collection 
All data were collected by means of personal interviews with a patient’s proxy. The 
method of proxy rating was chosen because of the longitudinal nature of the study, the 
complex health problems of the study population, and the progressive global 
deterioration of intellect and personality characteristic to members of the study 
population. It is generally acknowledged that in the later stages of dementia, proxy 
measures are indeed required since patients are no longer capable of adequately 
evaluating their own health (Jonsson et al., 2006a; Selai, 1998). It is therefore possible 
that the scores on the instruments were biased because of a perceived caregiver burden 
(Logsdon et al., 2002). This bias, however, applies to both groups. Furthermore, it should 
be emphasized that we measured the proxy’s perception of the HRQoL of the patient 
and not a direct estimate of HRQoL. This issue should be considered as a research 
challenge rather than an actual limitation of the MEDICIE-study. 
 
Proxies were also asked to complete cost diaries which were used to calculate part of 
the cost volumes. These diaries appeared to be very time-consuming and difficult to 
complete. Retrospective questionnaires with a limited recall period would probably have 
resulted in a higher completion rate. Indeed, it may be more beneficial to use a cost 
questionnaire with structured closed questions for the assessment of health care 
utilisation in economic evaluations alongside clinical trials (van den Brink et al., 2005). As 
there were no other possibilities in our study, other than the diary, for determining each 
patient’s number of visits to the GP, visits to other health care professionals and number 
of medical aids purchased elsewhere (since too much time had passed to ask 
retrospectively), more missing values appeared in these costs and therefore imputation 
had to be conducted in a larger proportion than with the other cost items. However, these 
costs constitute only a small proportion of the total costs (7%). 
 
A final research challenge concerns the measurement of informal care. In our study, 
informal care was divided in ADL activities, HDL activities and IADL activities. However, 
there is great variability in the literature regarding the definition and quantification of 
informal care time, especially concerning the inclusion of supervision as a separate 
dimension of informal care (McDaid, 2001; Wimo et al., 2002). Caregivers may be able 
to perform activities while providing care such as supervision at the same time. Since 
supervision is not included explicitly in our survey, this could be a limitation. More 
uniformity about the concept of informal care is warranted. 
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Implications 

In daily practice (in health care) there often exists a division between a disease-oriented 
approach and a care-oriented approach (CBO, 2005). The disease-oriented diagnostic 
approach of the secondary health care addresses itself to the nature, cause, treatment 
and prognosis of the dementia syndrome, leading to specific advice to the referrer. In 
contrast, the community care-oriented approach of social services is aimed at the level of 
care needed, and the strength and weakness of the patient’s carers. The DOC-PG 
model combines these complementary approaches as care-oriented diagnostics without 
adequate diagnosis of the underlying disease is undesirable. Integration rather than 
polarization is important, because greater integration will lead to greater continuity of 
care for patients with dementia. To increase this continuity even further, DOC-PG uses a 
tailor based approach. The DOC-PG provides the patients with individual advice for 
treatment and management, customized to their needs. Furthermore, the DOC-PG is a 
functional service which is indicated by the involvement of disciplines such as 
occupational therapy and physical therapy. DOC-PG is aimed at maximizing the 
empowerment of the patients and herewith enabling them to live independently as long 
as possible. 

Multidisciplinary organisation models 
There is a growing interest in multidisciplinary organisation models in health care. 
Furthermore, current policy promotes the integration of health and social care. These 
recommendations are mainly practice based instead of evidence based. The MEDICIE-
study provides the evidence based scientific proof that the subjective and objective 
Health Related Quality of Life can be improved through a comprehensive assessment by 
the DOC-PG. This could be an important impulse to use this DOC-PG model in other 
places in the Netherlands. It is likely that the findings of this study are cited in national or 
international clinical guidelines. 
 
Currently, approximately half of the Memory Clinics in the Netherlands structurally 
collaborate with community mental health teams such as the CMHT (Verhey et al., 
2005). We expect this number to increase over the next years. This expectation is line 
with the policy applied by the government i.e. guideline development (and its 
implementation activities) and the “National Dementia Program” (LDP). The LDP 
provides for the development of integrated care from a client-focussed principle. 
 
Although a multidisciplinary model is more effective than single disciplines, it is also 
more complex. Additionally, it requires a higher level of organisation. It is therefore a 
challenge for clinicians to combine their professional expertise and share responsibility 
for a patient given their different, and sometimes opposing, approaches and views on 
patient care and management. However, combining professional expertise will result in a 
continuous learning process for the participating parties. 
The DOC-PG already has blossomed into a firm and close team as indicated by the 
personal development of the single disciplines as well as the satisfactory mutual 
teamwork. 
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Health economics in dementia 
The far-reaching implications for health service delivery and expenditures due to the 
increasing number of older adults who are diagnosed with dementia has led to a growing 
interest in analyzing the cost-effectiveness of new interventions. Clinical outcomes must 
therefore be combined with economic outcomes. Health utility measures such as QALYs 
are commonly used in economic evaluations. However, more research on these 
measures in dementia is necessary to ensure their validity (Katona et al., 2007). While 
HRQoL measures have certain strengths such as the recognition of the differing values 
placed on health states by different individuals and groups of individuals, the 
encompassment of a person’s needs and allowing for the comparison of different 
outcomes in different patient groups, they also have serious challenges (Rabins et al., 
2007). An important challenge to using HRQoL as an outcome in dementia, is its 
subjective nature. It remains unclear who is most competent to rate a patient’s HRQoL: 
the patient, the caregiver or the physician. Furthermore, the stability of an individual’s 
construct of HRQoL might change over the course of a progressive illness such as 
dementia (Rabins et al., 2007). More research is necessary to shed light on these 
issues. 
As there is no cure or adequate treatment for dementia, it is also possible to adapt a 
cost-consequence approach. A cost-consequence analysis is an analysis in which costs 
and effects are calculated but not aggregated into QALYs or cost-effectiveness ratios 
(Mauskopf et al., 1998). It is a listing of all relevant costs (health care costs and costs 
outside the health care sector), outcomes (such as clinical outcomes, patient 
satisfaction) and consequences (quality of life impacts and utility impacts). Such a listing 
makes the impact of a new intervention as comprehensive and transparent as possible 
and enables decision-makers to make adequate resource allocation decisions (Mauskopf 
et al., 1998). However, in a cost-consequence analysis it is not possible to compare 
different interventions and efficiency can not be demonstrated. Taking this into account, 
when studying new interventions in dementia care, the QALY is an appropriate measure. 
In the MEDICIE-study, we evaluated DOC-PG by using various clinical outcomes, 
caregiver outcomes, GP satisfaction and concordance as well as QALYs and costs. 
Herewith, a complete picture of the new intervention is available and, by including a cost-
effectiveness analysis, a better understanding of the economics of dementia is provided. 
 
Another difficulty in economic evaluations in dementia concerns the inclusion of informal 
care. As there is no cure for dementia, and the majority of service provision falls on care 
rather than treatment, there is a large demand on informal care. It is however unclear 
what constitutes informal care and how to measure the input of informal caregivers. How 
many hours of informal care are actually delivered and can informal care be 
distinguished from the usual interaction of a marriage or family life? There is a lack of 
consensus and uniformity of the methodology used in evaluating informal care. 
Obviously, this can lead to problems in the interpretation of results and in comparing 
different studies (van den Berg et al., 2004). 
Currently, the caregiver activities time survey (CATS) (Clipp et al., 1995), the caregiver 
activity survey (CAS) (Davis et al., 1997), and the Resource Utilization in Dementia 
(RUD) tool (Wimo et al., 2000) are widely used instruments to measure informal care. 

Thesis Wolfs def V18.pdf   160 16-10-2007   16:35:37



GENERAL DISCUSSION 

 161 

However, the validation of these instruments is unsatisfactory both regarding the 
measurement (time-factor) in general and the supervision-factor in particular since 
supervision is rather difficult to quantify (Wimo et al., 2007). It can be argued whether 
time should be used as the relevant aspect to value informal care. Other approaches, 
such as willingness-to-pay or cost-benefit analyses (see chapter one) might be 
interesting alternatives. To date, these approaches have been rarely studied in dementia 
(Knapp, 2007; Wimo et al., 2007). 
 
Although dementia care is without doubt of the utmost importance, money issues are 
always present in policy and practice discussions in health care (Knapp, 2007). Scarcity 
is a permanent and persistent part of health care and policy makers have to make 
difficult choices. However, they should not base their resource allocation decisions solely 
on economics, but they need to be concerned with all other relevant outcomes regarding 
dementia care. This underlines the need for broad assessment and evaluation. 
 
Overall, the positive results of the MEDICIE-study will be relevant for health care 
professionals, GPs, policy makers and of course the patients. Implementing a cost-
effective integrated diagnostic facility will lead to benefits for the entire health care 
organisation by improving quality of life of the patients, facilitating their management and 
controlling the costs. This is important considering the broad impact of dementia in the 
next decades. The results of this study support the trend towards multidisciplinary 
organisation models in health care. 

Future directions 

Directions for future clinical research 
Although an integrated approach to dementia by means of a DOC-PG can be considered 
effective, more research is necessary to determine which aspect or which combination of 
aspects involved with the integrated facility is likely to result in the best patient outcome. 
This can be achieved by comparing different multidisciplinary teams who are active in 
the Netherlands. An observational study using standardized measures seems most 
appropriate for this purpose and follow-up of dementia patients by means of a 
standardized protocol (including an economic evaluation) is desirable. 

Directions for future HTA research 
More research is necessary to study the relationship between patient rating of HRQoL 
and proxy rating of HRQoL. It needs to be (further) verified who is most competent to 
rate a patient’s HRQoL: the patient, the caregiver or the physician. International 
guidelines should be developed for the measurement and valuation of informal care. 
First a clear definition of the concept should be formulated. Then uniformity on the 
measurement and valuation needs to be established for the comparability of international 
economic evaluations. 
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Directions for clinical practice 
In addition to the broad evaluation we applied in this study, i.e. studying the effects on 
multiple levels, it might also be worthwhile to study process parameters such as patient 
and caregiver satisfaction, efficiency, accessibility and swiftness of service delivery. 
More research regarding a collaboration with (local) GPs is important to gain more 
insight in their needs and imperfections. Recently, the AD-Euro study in Nijmegen, the 
Netherlands has commenced in close collaboration with Maastricht, concerning a 
comparison between the care provided by the GP and care provided by the Memory 
Clinic after a diagnosis has been made. This study is an interesting continuation of the 
MEDICIE-study which will give us more insight in the behaviour of GPs regarding the 
management of patients with dementia. This insight is important since in the 
Netherlands, the GP fulfils the role of gatekeeper in the health care system. 
Implementing a new service is therefore largely dependent on the co-operation with 
these GPs. A first challenge in order to implement a new diagnostic facility such as the 
DOC-PG will be to change the view on patient care and management of the GPs. 

Conclusions 

Although an integrated approach to the diagnosis and management is generally 
recommended, this has been scarcely empirically investigated. To our knowledge, the 
MEDICIE-study is the first study concerning an integrated approach to dementia and 
dementia care with a randomised design and a comprehensive health economic 
evaluation. GPs already recognize the added value of such an approach to dementia. 
DOC-PG can be considered an effective as well as a cost-effective facility for the 
diagnosis and management of dementia. In light of our ageing population with 
increasingly more patients suffering from dementia, appropriate multidisciplinary 
organisational models are necessary to ensure the quality of care while controlling the 
costs. 
More research is essential to determine which aspect or which combination of aspects 
involved with the integrated facility is likely to result in the best Quality of Life. We further 
recommend to assess patients diagnostically by means of a tailor based approach. It is 
possible to adjust an integrated multidisciplinary model for each patient. DOC-PG is 
already successful regarding this tailor based approach as indicated by the versatility of 
the recommendations formulated by the team. In order to implement an integrated model 
for dementia, the cooperation between GPs and health and social care services involved 
with dementia should be (further) promoted. Especially, a close collaboration with the 
local GPs is a prerequisite. 
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Het doel van dit onderzoek is het evalueren van een integrale multidisciplinaire aanpak 
voor het diagnosticeren en managen van dementie door het Diagnostisch 
OnderzoeksCentrum voor PsychoGeriatrische patiënten (DOC-PG). Het DOC-PG 
combineert de ziektegerichte diagnostische aanpak van een aantal ziekenhuisafdelingen 
met de zorggerichte aanpak van de RIAGG in Maastricht. Een dergelijke benadering bij 
dementie werd nog nooit op wetenschappelijk verantwoorde wijze geëvalueerd. 
 
In de inleiding (hoofdstuk 1) van dit proefschrift wordt de relevantie en aanleiding van het 
onderzoek beschreven. Het aantal ouderen in de populatie groeit snel en zal de 
komende tijd ook sterk blijven toenemen. Daarbij neemt het aantal ouderen met 
gecombineerde somatische en psychologische aandoeningen toe en hiermee ook de 
noodzaak om geïntegreerde multidisciplinaire gezondheidszorgvoorzieningen te creëren 
en evalueren. Verder wordt in dit hoofdstuk aangegeven dat nieuwe gezondheidszorg-
voorzieningen uitgebreid geëvalueerd dienen te worden, zowel klinisch als economisch. 

Deel 1 
De twee hoofdvraagstellingen van dit proefschrift zijn dan ook: 
1) Is het DOC-PG een effectieve voorziening vergeleken met gebruikelijke zorg? 
2) Is het DOC-PG een kosteneffectieve voorziening vergeleken met gebruikelijke zorg? 
Deze vraagstellingen werden onderzocht in de MEDICIE-studie (Maastricht Evaluation of 
a Diagnostic Intervention for Cognitively Impaired Elderly). Een beschrijving van de 
studie wordt gegeven in hoofdstuk 2. 
 
In hoofdstuk 3 wordt een overzicht gegeven van alle gepubliceerde empirische studies 
wat betreft een integrale multidisciplinaire aanpak bij dementie. Hoewel een dergelijke 
aanpak wordt geadviseerd, is wetenschappelijk bewijs schaars. Dit benadrukt het belang 
van de MEDICIE-studie: het is de 1e gerandomiseerde studie naar de effectiviteit en 
kosteneffectiviteit van een geïntegreerde benadering bij dementie.  

Deel 2: Methodologische aspecten 
Het doel van het exploratieve hoofdstuk 4 is om de construct validiteit en de 
responsiviteit van de EQ-5D en de EQ-5D+C (dit is de EQ-5D uitgebreid met een 
cognitieve dimensie) te vergelijken. Wat betreft construct validiteit vonden we 
vergelijkbare correlaties tussen de EQ-5D en de Mini Mental State Examination (MMSE) 
en tussen de EQ-5D+C en de MMSE. Verder waren zowel de EQ-5D als de EQ-5D+C 
gevoelig voor veranderingen in de MMSE. De EQ-5D presteerde echter iets beter. 
Concluderend kunnen we zeggen dat de EQ-5D prima presteert m.b.t. het evalueren van 
gezondheidgerelateerde kwaliteit van leven in een populatie met cognitieve beperkingen 
 
Hoofdstuk 5 beschrijft de resultaten van 3 methodes voor het meten van informele zorg 
namelijk de proxy-good-methode, de opportuniteitskosten-methode (beide monetaire 
methodes) en de CarerQol-methode (niet monetaire methode). De opportuniteitskosten 
methode werd verder opgesplitst in de opportuniteitskosten-A-methode (namelijk 
verloren uren betaald werk, onbetaald werk of vrije tijd), en de opportuniteitskosten-B-
methode (namelijk geprefereerde uren betaald werk, onbetaald werk of vrije tijd). Een 
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literatuuronderzoek werd gedaan om na te gaan welke factoren de mate van informele 
zorg bij dementia beïnvloeden. Verder werd voor elk van deze methodes zowel de 
construct validiteit als de responsiviteit onderzocht. Gebaseerd op de resultaten ten 
aanzien van zowel de construct validiteit en responsiviteit is de proxy-good methode de 
beste methode voor het meten en waarderen van informele zorg in patiënten met 
dementie of een andere cognitieve stoornis en hun mantelzorgers. 

Deel 3: Bevindingen van de MEDICIE-studie 
De effectiviteit en kosteneffectiviteit van DOC-PG vergeleken met gebruikelijke zorg 
worden beschreven in de hoofdstukken 6 en 7. 
Gezondheidgerelateerde kwaliteit van leven van de patiënt, was de primaire 
uitkomstmaat om de effectiviteit van DOC-PG te evalueren (hoofdstuk 6). De EQ-5D 
werd gebruikt om gezondheidgerelateerde kwaliteit van leven te meten. Veranderingen 
in de Visual Analogue Scale (VAS) scores van de EQ-5D gedurende 1 jaar was de 
primaire uitkomst. Een verschil van 10% of meer tussen de interventiegroep en de 
gebruikelijke zorg groep op de VAS werd beschouwd als een klinisch relevant verschil. 
Het aantal patiënten die dit klinisch relevante verschil ervaarden werd vergeleken tussen 
beide groepen. We vonden een gemiddeld groepsverschil van 9.6% op de VAS van de 
EQ-5D na 12 maanden, en dit komt zeer dicht in de buurt van onze initiële 
verwachtingen. De proportie patiënten die meer dan 10% (van het groepsverschil) 
verbeterden op de VAS was significant groter in de interventiegroep (39.0%) dan in de 
gebruikelijke zorg groep (22.1%). De groepen verschilden niet van elkaar wat betreft de 
klinische uitkomstmaten.   
 
Naast de gerandomiseerde klinische trial (RCT) werd een economische evaluatie 
uitgevoerd. Hierin werden de kosten en effecten van DOC-PG vergeleken met die van 
de gebruikelijke zorg (hoofdstuk 7). De economische evaluatie werd uitgevoerd vanuit 
een maatschappelijk perspectief volgens (inter)nationale richtlijnen met een 1-jaar 
durende tijdshorizon. Een incrementele kosteneffectiviteitratio (IKER) werd berekend 
door het verschil in kosten te delen door het verschil in Quality Adjusted Life Years (voor 
kwaliteit gecorrigeerde levensjaren of QALYs). Een non-parametrische bootstrap-
analyse en een-weg gevoeligheidsanalyses werden uitgevoerd om de onzekerheid in 
kosten en effecten te bepalen. De EQ-5D werd gebruikt om gezondheidgerelateerde 
kwaliteit van leven te meten en de proxy-good methode werd gebruikt om informele zorg 
te meten en te waarderen. Vergeleken met de patiënten die gebruikelijke zorg ontvingen, 
wonnen patiënten die DOC-PG bezochten gemiddeld 0.05 QALYs. De incrementele 
kosten per QALY bedroegen € 1267. DOC-PG is niet aantoonbaar duurder dan 
gebruikelijke zorg in Nederland, ondanks de investering in de diagnostische interventie, 
maar heeft een grote waarschijnlijkheid effectiever te zijn. DOC-PG kan dan ook 
beschouwd worden als een kosteneffectieve voorziening voor de diagnose en 
management van dementie in ambulante patiënten.  
 
Hoofdstuk 8 beschrijft de verschillen tussen de interventiegroep en de gebruikelijke zorg 
groep na een uitgebreid DOC-PG onderzoek. Een vragenlijst, ontwikkeld door het iMTA 
in Rotterdam in Nederland, werd gebruikt  om informele zorg te meten en te waarderen, 
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om een aantal karakteristieken van de mantelzorger te beschrijven (relatie met de 
patiënt, educatie, inkomen, gezondheid, gezondheidgerelateerde kwaliteit van leven en 
belasting) en om de sociale context te beschrijven (mantelzorg netwerk, formele zorg, 
dagelijkse activiteiten van de patiënt (bijv. kaarten) ter ontlasting van de mantelzorger, 
respijtzorg en betaald zorgverlof). We vonden dat significant meer mensen in de 
interventiegroep gebruik maakten van informele dagopvang (dagopvang door familie of 
vrienden) op de baseline meting. Een ander verschil had betrekking op de kosten van 
informele zorg, gemeten en gewaardeerd met behulp van de proxy-good methode. Deze 
waren hoger in de gebruikelijke zorg groep dan in de interventiegroep na 12 maanden. 
Tenslotte gaven meer mantelzorgers in de interventiegroep onbetaald werk op om voor 
de patiënten te kunnen zorgen tijdens de baseline meting. Geen andere significante 
verschillen werden gevonden tussen beide groepen.  
Hoewel maar weinig verschillen tussen beide groepen werden gevonden, suggereren de 
resultaten dat DOC-PG wellicht een positief effect op de hoeveelheid informele zorg 
heeft aangezien deze hoeveelheid na 12 maanden veel meer gestegen was in de 
gebruikelijke zorg groep (gemiddelde stijging van 61%) dan in de interventiegroep 
(gemiddelde stijging van 12%). 
 
De waarde van het DOC-PG wordt ook al herkend door de huisartsen wat geïndiceerd 
wordt door het grote aantal verwijzingen naar het DOC-PG en de hoge mate van 
concordantie met DOC-PG aanbevelingen (hoofdstuk 9). Acceptatie van DOC-PG door 
de directe zorgverstrekkers was de eerste barrière die overwonnen moest worden. 
 
Tenslotte wordt in hoofdstuk 10 een algehele discussie over de resultaten van de 
MEDICIE-studie gegeven. Methodologische punten (m.b.t. sterktes van de studie, design 
van de studie en dataverzameling), implicaties voor de praktijk (multidisciplinaire 
modellen en gezondheidseconomie bij dementie) en aanbevelingen voor toekomstig 
onderzoek (bij klinisch onderzoek, bij HTA onderzoek en in de klinische praktijk) komen 
in dit hoofdstuk aan bod. 
 
Concluderend kan gesteld worden dat een geïntegreerde multidisciplinaire aanpak bij 
dementie effectiever is wat betreft kwaliteit van leven van de patiënten dan de 
gebruikelijke zorg. DOC-PG kan verder beschouwd worden als een kosteneffectieve 
voorziening voor de diagnose en management van dementie in ambulante patiënten. 
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AD Alzheimer’s Disease 
ADL Activities of Daily Living 
CEA Cost-effectiveness analysis 
CEAC Cost-effectiveness acceptability curve 
CMHT Community Mental Health Team 
CPN Community Psychiatric Nurse 
CSDD Cornell Scale of Depression in Dementia 
CUA Cost-utility analysis 
DOC-PG Diagnostic Observation Centre for PsychoGeriatric patients 
DSM Diagnostic and Statistical Manual  
EDIZ Ervaren Druk door Informele Zorg 
EQ-5D EuroQol-5D 
EQ-5D+C EuroQol-5D + Cognition 
GDS Global Deterioration Scale 
GP General Practitioner 
HDL Household Activities of Daily Living 
HRQoL Health Related Quality of Life 
HTA Health Technology Assessment 
IADL Instrumental Activities of Daily Living 
ICER Incremental Cost-Effectiveness Ratio 
MC Memory Clinic 
MEDICIE Maastricht Evaluation of a Diagnostic Intervention for Cognitively Impaired 

Elderly 
MMSE Mini Mental State Examination 
MT Multidisciplinary Team 
MTA Medical Technology Assessment 
NPI NeuroPsychiatric Inventory 
PTO Person Trade-Off 
QALY Quality Adjusted Life Year 
QoL Quality of Life 
SD Standard Deviation 
SF-36 Short Form 36 
SF-6D Short Form 6 dimensions 
SG Standard Gamble 
SPSS Statistical Package for the Social Sciences 
SRB Self-Rated Burden  
TTO Timt Trade-Off 
VAS Visual Analogue Scale 
VD Vascular Dementia
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