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1

General introduction

General introduction
Dementia
Dementia is a chronic or progressive syndrome which affects the memory, thinking,
behaviour and ability to function at work or during the usual daily activities.1 Dementia is
one of the major causes of disability, dependency and care burden among older people
worldwide2 and has an overwhelming impact on global public health. The number of
people with dementia worldwide is expected to increase rapidly in the coming decades
from the current 46 million to 131,5 million in 2050, due to the ageing population and
increased life expectancy.2 Estimationsa for the Netherlands are an increase from the
current 260.000 people with dementia to 660.000 in 2050. Dementia also has a huge
economic impact. Today, the total estimated worldwide cost of dementia is USD 818
billion, increasing to a trillion dollars by 2018.2
In the Netherlands, most people with dementia (estimated around 70-75%) live in
their own homes in the community.6,7,8 Up to 75% of the care they receive is provided
by spouses and adult children and occasionally by neighbours and friends.9 Providing care for a person living with dementia over a longer period of time has serious
health consequences for informal caregivers. Informal caregivers of people living with
dementia suffer from high levels of psychological distress, with an estimated 23% of
informal caregivers having a high risk of meeting the diagnostic criteria for depression.10
Therefore, the impact of dementia is overwhelming not only for the people living with
dementia and the wider society, but also for their informal caregivers.10-14
Psychosocial interventions
There is thus far no cure for dementia. Therefore, it is essential that people with dementia
and their informal caregivers learn how to cope with the consequences of the disease
which are influenced by an interaction of the individual’s neurological impairment, personality, biography, physical health, and physical and social environmental factors.15
There is a great need for psychosocial interventions reducing functional impairments
and meeting the care needs of people with dementia living in the community and their
informal caregivers.16
Over the two decades, many developments have taken place within the psychosocial
care for people with dementia. At the end of the 20th and the beginning of the 21th century,
in the Netherlands and other Western European countries, psychosocial intervention
studies were mainly directed at people with dementia living in nursing homes. Day-care
centres for people with dementia and social support groups for caregivers appeared
and increasingly also alternative services like meeting centres or Alzheimer Cafes. In
a. These estimations are provided by Alzheimer Nederland (AN) in March 2016, made by the Dutch organisation
for applied nature science research (TNO), and based on Ott et al. (1996), Perenboom et al. (1996) and Van
Duin & Stoeldraijer (2012).3,4,5
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Deinstitutionalisation and the need for support of people with dementia and their
informal caregivers living in the community
In the last decade, the proportion of people with dementia living in residential care has
begun to decline in Western European countries, consistent with policy initiatives to
provide care at home where possible in the face of growing numbers of people living
with dementia.2,20 There is an increasing tendency wherein people with dementia are
remaining at home as long as possible.2 The focus on deinstitutionalisation and at the
same time on the improvement of the well-being of both the person with dementia and
the informal caregiver, has resulted in the development of dyadic services: combining
support of people with dementia and their informal caregivers living in the community.2,21
Dyadic interventions
Dyadic or so-called combined interventions have the potential to reduce the perceived
frequency and severity of behavioural and psychological symptoms of dementia as
well as caregivers’ perceived stress, and the delay of the admission to long-term care
facilities.22-27
Dyadic interventions that simultaneously address care issues for people with dementia
and informal caregivers, offer several advantages. First, involving both the person living
with dementia and the informal caregiver creates an opportunity to discuss difficult
topics with them together that would not be discussed otherwise. An independent
professional can create a familiar environment in which topics such as dealing with
emotional issues, such as coping with the illness and future care planning (e.g. driving
or household chores) can be discussed. Second, skills for coping with dementia-related
challenging behaviours, such as communication skills, can be more consistently and
rigorously applied when both the person with dementia and the caregiver are involved.
It enables the observation of their interaction and the provision of concrete feedback.
Third, dyadic interventions implemented at home could be more effective because they
can be better aligned with the personal daily routines of the dyad in accordance with
their needs, habits and preferences that may otherwise be more easily overlooked.
Dyadic, multicomponent interventions
To be able to adequately support people with dementia living at home and their informal
caregivers, dyadic interventions with an active component directed at the person with
dementia and a caregiver support component seems promising. Such multicomponent
interventions, which includes several components, may act both independently (on out-
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spite of this, informal caregivers’ needs for support often remained unmet; they had
difficulties finding the appropriate services because of excessively fragmented care.17,18
A survey of community-dwelling people with dementia and their informal caregivers
showed that the reasons for these unmet needs are a lack of knowledge about the
existing service offer, barriers to use services and insufficient access to services.19

1

comes of people with dementia and their caregivers) and interdependently (for example
on the quality of the relationship between both) and has found to be more effective
than a single component intervention by targeting different outcomes.25 For example, in
the Netherlands, a community-based intervention with occupational therapy including
cognitive and behavioural interventions enabled people with dementia to participate
in meaningful activities of daily living (ADL) and helped caregivers to support them in
these activities, thereby reducing caregiver burden.28
A dyadic multicomponent intervention with physical exercise and support
Several studies have shown the beneficial impact of physical exercise on cognitive
functioning and mood in older people without cognitive impairment.29-31 Studies indicate
that physical exercise can counteract the molecular changes that underlie the progressive loss of hippocampal function in advanced age and dementia.32,33 The benefits of
physical activity might increase over the life course and physical activity is suggested
to slow down the dementia process.34-37
While the general belief is growing that physical exercise may benefit people with
dementia and their informal caregivers, there are only a few physical exercise programmes specifically designed to meet the needs of people with dementia who are
living in the community. So far, they show mixed results on cognitive functioning,
behaviour and psychological symptoms of people with dementia. However, good
quality Randomised Controlled Trials (RCTs) are lacking.38
A home-based interventionb combining physical exercise and a pleasant activities
training
Given the increase of the number of people with dementia worldwide, the importance
of dyadic multicomponent interventions, and the expectations regarding the benefits
of physical exercise, this study focused on a dyadic multicomponent intervention with
a physical exercise component for people with dementia living in the community and
their informal caregivers. At the time of the start of this study, an intervention combining
physical exercise training for people with dementia and a behavioural management
training including stimulating pleasant activities for their caregivers, was found to be
effective in the US.39 Research in the US showed that this multicomponent dyadic
intervention significantly improved physical health and reduced depression in people
with dementia. This intervention might also have potential for other countries outside
the US. From an efficiency point of view, it is worthwhile to adopt an intervention programme already developed and found to be effective in another country. Although the
effects on informal caregiver’ health were not studied in the study of Teri et al. (2003),
the intervention might also have the potential to reduce caregivers’ psychological
b. In this thesis, we use the term ‘home-based intervention’. By this, we mean interventions for people with
dementia living at home independently in the community, thus not in a care home.
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The aim of this thesis and the research questions
The overall aim of this research project was to study the effects of a home-based physical exercise and support intervention on the functioning and health of people with
dementia living in the community and on the psychological distress of their informal
caregivers. This home-based physical exercise and support intervention was based
on an adapted and expanded version of an intervention developed by Teri (2003) in
the US. The following research questions were investigated:c
1. What are the effects of dyadic psychosocial interventions on functioning and health
of people living with dementia in the community and on psychological distress of their
informal caregivers in previous research?
2. What is the quality of the execution of our study and what is the feasibility of a homebased physical exercise and support intervention?
2a. What is the quality of the success rate of recruitment and the quality of the study
population?
2b. What is the quality of the execution of the intervention and what are the experiences
of the participants with the intervention?
2c. What is the quality of the data collection process?
3. What are the effects of a home-based physical exercise and support intervention on
the functioning and health of people with dementia living in the community?
3a. What are the effects of a home-based physical exercise and support intervention
on mood, behaviour and physical health of people with dementia?
3b.What are the effects of a home-based physical exercise and support intervention
on the cognitive functioning of people with dementia?
4. What are the effects of a home-based physical exercise and support intervention on
the psychological distress of informal caregivers who care for people with dementia
living in the community?
Research methods
To answer the first research question, we conducted a systematic review. To answer
c. We added a new research question to the five described in the study-protocol (Chapter 2), in order to evaluate
the execution of the study and the home-based exercise and support intervention. To interpret the results of
the effect-study correctly, such an evaluation is essential. Because of adding this question, we skipped the
questions on the working components and the quality of the relationship, although the feasibility study (Chapter
3) touches upon both.
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distress as has been found in previous research on dyadic and/or multicomponent
interventions.40,41

1

the second research question a process evaluation was performed using both the data
of a RCT and an additional qualitative study with in-depth interviews. In addition, the
data of the RCT were used to answer the third and fourth research question.
Outline of the thesis
The first research question on the effects of dyadic psychosocial interventions for people
living with dementia in the community and their informal caregivers in earlier research
is answered in Chapter 2. This chapter concerns a systematic review of the effects
of dyadic multicomponent psychosocial interventions on psychosocial outcomes,
improving mental health or well-being, of people with dementia living in the community
and their informal caregivers.
In Chapter 3, the study protocol of the Randomised Controlled
Trial (RCT) on the effects the home-based physical exercise and support intervention
is described.
Chapter 4 answers the second research question on the quality of the execution of our
study and the feasibility of the home-based physical exercise and support intervention.
It contains a process evaluation of the home-based exercise and support programme for
people with dementia living in the community and their informal caregivers. It provides
information about the quality of the study population, the execution of both intervention
components (exercise and support) and the experiences of the participants with these
intervention components, and the process of the acquisition of data.
The two research questions on the effects of the home-based physical exercise and
support intervention on the outcomes of people living with dementia and their informal
caregivers are answered in chapters 5 to 7. Chapter 5 describes the effects of the
intervention on mood, behaviour and physical health of people with dementia. Chapter
6 focuses on the effects of the intervention on the cognitive functioning of people with
dementia. Chapter 7 describes the effects of the intervention on the psychological
distress of caregivers.
Chapter 8, which is the general discussion of this thesis, reflects on the study and its
results. The strengths and limitations of the study and the intervention are discussed
and the implications of this study for clinical practice, policy and future research are
described.
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Abstract

Background
In this review, we study the effects of dyadic psychosocial interventions focused
on community-dwelling people with dementia and their family caregivers, and the
relationship of the effects with intervention components with programs.
Methods
A search from January 2005 to January 2012 led to 613 hits, which we reviewed
against our inclusion criteria. We added studies from 1992 to 2005 reviewed by
Smits et al. (2007). We assessed the methodological quality of 41 programs with the
Cochrane criteria and two items of the Oxford Centre of Evidence-based Medicine
guidelines.
Results
Studies of moderate to high quality concerning 20 different dyadic psychosocial
programs for people with dementia and caregivers were included. Nineteen of these
programs show significant effects on the patient with dementia, the caregiver, or both.
Due to differences in the programs and the studies, this study does not provide an
unequivocal answer about which programs are most effective. Programs with intervention components that actively train one or more specific functional domains for
the person with dementia and/or the caregiver seem to have a beneficial impact on
that domain, although there are exceptions. Reasons can be found in the program
itself, the implementation of the programme itself, and the study design.
Conclusion
Dyadic psychosocial programs are effective, but the outcomes for the person with
dementia and the caregiver vary. More attention is needed for matching the targeted
functional domains, intervention components, and delivery characteristics of a program with the needs of the person with dementia and the family caregiver.
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Most people with dementia live in their own homes in the community. They need support
and care in everyday life, and they are dependent on informal care, mainly provided
by spouses and adult children, but also by neighbors or friends. Although caregiving
is satisfying for most informal caregivers because they care about their loved ones, it
is also very burdensome.1,2,3 People with dementia and their caregivers have to cope
with impaired daily functioning and changing roles, often with a negative impact on
their health condition.3,4,5 Many psychosocial supporting interventions for people with
dementia and their caregivers have been developed in the last decades.6,7 Evidence for
the effectiveness of these interventions, being even more effective than pharmacological
therapies, has been published.8,9,10 In recent years, psychosocial interventions have
focused on both the person with dementia and the informal caregiver (also referred
to as the “dyad” in this paper). Directing the dyad is seen as most effective because
of the mutual influence between the person with dementia and the informal caregiver.
For instance, behavioral symptoms of dementia may increase the caregiver burden;
caregiver management strategies will influence both the behavior of the person with
dementia and the feelings of competence and mood of the caregiver.11 The effects
of psychosocial intervention programs have been studied in a previous review that
included publications up to 2005.12 The authors found that psychosocial intervention
programs may contribute to the quality of life of both members of the dyad, and may
decrease caregivers’ mental health problems. The effects on most other functional and
behavioral domains, however, are moderate or inconsistent. Some interventions led to
statistically significant effects in subgroups only. Currently, a wide range of psychosocial programs are offered to people with dementia and their caregivers. Some of these
have been evaluated in randomized controlled trials (RCTs). The purpose of our current
study was to update Smits et al. (2007) systematic review, and to provide the current
best evidence about psychosocial programs for the dyads that involve face-to-face
contact between professional caregivers and both the patient and the caregiver. We
describe the program characteristics and the measured effects on both members of the
dyads. These outcomes are related to the intervention components of the programs.
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Introduction

Methods
Search strategy
We searched the databases Psychinfo, Embase, Medline, and Cinahl for single studies
and reviews, and we searched the Cochrane Library for systematic reviews. Since we
built on the review of Smits et al. (2007), our search covered publications from January
2005 to January 2012. We used the same search string with the following keywords:
(Alzheimer* OR dementia) AND (caregiv* OR family members) AND (support program
OR training OR counselling OR intervention) AND (effec* OR effic*), as well as Mesh
or Emtree terms to ensure that the search was as complete as possible.13,14,15 Any
systematic reviews we found were searched for mention of additional single RCTs
involving psychosocial
interventions (Figure 1).
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Single	
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Table 1. Inclusion and exclusion criteria
Inclusion criteria
Study participants

People with dementia 65 years old or more.
People with dementia and their informal caregivers living in the
community, not a nursing home.

Study design

Effect study: randomized controlled trial.

Psychosocial intervention

Intervention aimed at reducing or preventing the mental health
decline of one or both members of the dyad, including the areas of
cognition, activities, daily living skills, competence, and interpersonal
relationships.
Face-to-face contact between care professional and person with
dementia, and between the same care professional and caregiver.

Language

English, Dutch, German, and French.
Exclusion criteria

Study aim

Cost-effectiveness.

Pooled data

Combination of intervention studies.

Selection of studies
First, one reviewer (NL) screened the titles against the inclusion criteria and discarded
obviously irrelevant publications. Second, two pairs of reviewers (NL/AEP and NL/JG)
independently assessed the abstracts of the remaining publications and the additional
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Inclusion criteria
We included effect studies evaluating dyadic psychosocial interventions for both older
people with dementia living in the community and their caregivers. A broad definition
of psychosocial interventions was used. Interventions that encompass other treatment components than psychosocial ones - such as environmental modifications and
exercise – were also included. The interventions had to involve face-to-face contact
between a care professional and the person with dementia as well as the informal
caregiver and the same care professional. In addition, the interventions had to target
psychosocial outcomes, improving mental health or well-being. In contrast with Smits
et al. (2007), we included only RCTs in our current review. We excluded RCTs involving
respite interventions, and technological devices, as well as cost-effectiveness studies,
studies among nursing home residents and integrated studies where results could not
be related to a specific intervention or program (Table 1).

studies found in the reviews. Any discrepancies were resolved by consensus of all three
reviewers. Finally, NL/AEP and NL/JG examined potentially relevant articles in full text.
Quality assessment
The two pairs of reviewers (NL/AEP and NL/JG) independently assessed all publications
(that is, those resulting from the current search and any additional ones included in
Smits et al.’s (2007) review) for methodological quality by using the Cochrane rating
criteria for RCTs.14 The items “blinding of participants” and “blinding of therapists”
were not scored because blinding is not feasible for the type of intervention studied.
We added the following two items from the Oxford Centre of Evidence-based Medicine
guidelines to the Cochrane criteria (http://www.cebm.net): the specific components of
the intervention should be described, and the experimental and control groups must
each have a minimum of 30 participants (Table 2).16 If information was missing, we
contacted the corresponding authors of the publication for such information.

Table 2. Quality assessment of studies meeting the inclusion criteria
1

2

3

4

Were follow-up data available and were drop-outs
described?a

Were data for all respondents analyzed in the group of
randomization? Was intention-to-treat data analyzed?

Were experimental and control groups treated the same
way except for the intervention?

Was a detailed description of the intervention given?

Were the effects on at least 30 patients assessed?

Inclusion

Program

II

Were baseline characteristics of study groups
comparable?

I

Was data collection blinded (independent assessor)?

7

Was randomization procedure adequate & transparent?

6

Was allocation randomized?

Columns 1-7: Cochrane criteria
and columns I, II: Oxford Centre
of Evidence–based Medicine
Guidelines for assessing
methodological quality

5

+

+

+

+

+

+

+

+

+

+

11

+

+

+

+

+

?

+

+

-

-

+

?

+

+

+

+

+

+

+

+

Carbonneau et al., 2011 34

+

?

?

+

+

+

+

+

-

-

Bakker et al., 2011 35

+

+

-

+

+

+

+

+

+

+

2012-2005
Jansen et al., 2011 31
Clare et al., 2010 32
Chien and Lee, 2011

24

33

1

18
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Table 2. Quality assessment of studies meeting the inclusion criteria
1

2

3

4

Were data for all respondents analyzed in the group of
randomization? Was intention-to-treat data analyzed?

Were experimental and control groups treated the same
way except for the intervention?

Was a detailed description of the intervention given?

Were the effects on at least 30 patients assessed?

Inclusion

McCurry et al., 2011 36*

+

+

+

+

+

+

+

+

+

+

McCurry et al., 2010 37

+

?

?

?

?

+

+

-

+

-

McCurry et al., 2005 38

+

+

+

-

-

+

+

+

-

-

39

Logsdon et al., 2010 *

+

?

?

+

+

+

+

+

+

+

Logsdon et al., 2007 40

+

?

?

+

+

+

+

+

-

-

Gitlin et al., 2010a 22#

+

+

+

+

+

+

+

+

+

+

4a

Gitlin et al., 2010b 23

+

+

+

+

+

+

+

+

+

+

4b

Neely et al., 2009

+

-

-

+

+

+

+

+

-

-

Eloniemi-Sulkava et al., 2009 42

+

+

-

?

+

+

+

+

+

+

12

Gitlin et al., 2008 21

+

+

+

?

+

+

+

+

+

+

5

Dias et al., 2008 43

+

+

+

+

+

?

+

+

+

+

13

Onor et al., 2007

+

?

?

?

+

+

+

+

-

-

Callahan et al., 2006 45

+

+

+

-

+

+

+

+

+

+

Dröes et al., 2006 46

-

-

-

+

-

+

+

+

-

-

Voigt-Radloff et al., 2011a 20#

+

+

+

+

+

+

+

+

+

+

6b

29

Graff et al., 2007 *

+

+

+

+

+

+

+

+

+

+

6a

Graff et al., 2006 19

+

+

+

+

+

+

+

+

+

+

6a

Onder et al., 2005 47

+

+

+

?

+

+

+

+

+

+

15

41

44

Program

Were follow-up data available and were drop-outs
described?a

II

Were baseline characteristics of study groups
comparable?

I

Was data collection blinded (independent assessor)?

7

Was randomization procedure adequate & transparent?

6

Was allocation randomized?

Columns 1-7: Cochrane criteria
and columns I, II: Oxford Centre
of Evidence–based Medicine
Guidelines for assessing
methodological quality

5

2

3

14

25

Table 2. Quality assessment of studies meeting the inclusion criteria
1

2

3

4

Were data for all respondents analyzed in the group of
randomization? Was intention-to-treat data analyzed?

Were experimental and control groups treated the same
way except for the intervention?

Was a detailed description of the intervention given?

Were the effects on at least 30 patients assessed?

Inclusion

Martin-Cook et al., 2005 48

+

?

?

+

-

+

+

+

-

-

Hepburn et al., 2005 49

+

+

-

-

+

+

+

+

+

+

Berger et al., 2004 50

-

+

?

+

+

+

+

+

-

-

Dröes et al., 2004a 51*

-

+

+

-

+

+

+

+

-

-

Dröes et al., 2004b 52

-

+

+

-

+

+

+

+

-

-

Dröes et al., 2000 53

-

+

+

-

+

+

+

+

-

-

54

Gitlin et al., 2003 #

+

+

?

+

+

+

+

+

+

+

8a

Gitlin et al., 2001 55

+

+

?

+

+

+

+

+

+

+

8b

Teri et al., 2003 56

+

+

+

+

+

+

+

+

+

+

9

-

-

?

-

-

-

-

+

-

-

+

+

+

+

+

?

+

+

+

+

Quayhagen and Quayhagen, 2001 59

+

?

?

+

-

+

+

+

-

-

Chu et al., 2000 60

+

?

?

+

+

+

+

+

+

+

Aupperle and Coyne, 2000 61

-

-

?

+

?

+

+

+

-

-

Ostwald et al., 1999

+

?

?

+

?

+

+

+

+

+

+

+

-

+

+

+

+

+

-

-

Program

Were follow-up data available and were drop-outs
described?a

II

Were baseline characteristics of study groups
comparable?

I

Was data collection blinded (independent assessor)?

7

Was randomization procedure adequate & transparent?

6

Was allocation randomized?

Columns 1-7: Cochrane criteria
and columns I, II: Oxford Centre
of Evidence–based Medicine
Guidelines for assessing
methodological quality

5

7

2005-1992

Romero & Wenz, 2002 57
Eloniemi-Sulkava et al., 2001

62

Logiuduce et al, 1999 63

26

58

19

16

10
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Table 2. Quality assessment of studies meeting the inclusion criteria
1

2

3

4

Were follow-up data available and were drop-outs
described?a

Were data for all respondents analyzed in the group of
randomization? Was intention-to-treat data analyzed?

Were experimental and control groups treated the same
way except for the intervention?

Was a detailed description of the intervention given?

Were the effects on at least 30 patients assessed?

Inclusion

Program

II

Were baseline characteristics of study groups
comparable?

I

Was data collection blinded (independent assessor)?

7

Was randomization procedure adequate & transparent?

6

Was allocation randomized?

Columns 1-7: Cochrane criteria
and columns I, II: Oxford Centre
of Evidence–based Medicine
Guidelines for assessing
methodological quality

5

Miller et al., 1999 64*
Newcomer et al., 1999 65
Yordi et al., 1997 66

+

+

+

+

+

+

+

+

-

+

17

Moniz-Cook et al., 1998 67

-

+

?

+

+

+

+

+

-

-

Riordan and Bennett, 1998 68

-

+

-

+

-

+

+

+

-

-

Teri et al., 1997 69

+

-

?

+

+

+

+

+

-

-

Brodaty et al., 1997 *
Brodaty and Gresham, 1989 71

+

?

?

?

+

+

+

+

+

+

Hinchcliffe et al., 1995 72

+

-

+

+

+

+

+

+

-

-

Vernooij-Dassen et al., 1995 73*

+

?

?

?

?

?

?

-

-

-

Vernooij-Dassen, 1993

+

+

+

+

+

+

+

-

+

-

70

74

20

Notes: a Were follow-up data for a sufficient proportion of all included patients available and were
dropouts described? (loss of 20% for short-term follow-up and 30% for long-term follow-up (>6 months)).
+: Low risk, -: high risk, ~: not applicable, ?: no information given.
*Programs are published in more than one publication.
#Programs are studied again in a new study design and population.

Data analysis
We used several strategies for data analysis to do justice to the variety of programs
and studies. First, we described the intervention programs by delivery characteristics
(e.g., dose, mode of delivery, group vs. individual, adaptability/control), intervention
components, and targeted functional domains.17 The intensity of contact in the pro-
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gram was rated on a scale ranging from 1 to 4, with 1 representing “1–2 sessions”
and 4 representing “more than 10 sessions”.10 Second, for all outcomes of interest, we
assessed the strength of the body of evidence using the Grades of Recommendation,
Assessment, Development and Evaluation Working Group (GRADE) approach, as
recommended in the Cochrane Handbook 5.1.14 The strongest evidence comes from
one or more good-quality RCTs. Limitations in the design suggesting bias may warrant
downgrading the quality of the evidence of the RCT to moderate or even lower. We
assessed the quality of the body of evidence as “low”, “moderate” or “high” for each
outcome category. If the data warranted it, we quantitatively compared studies for
the same targeted psychosocial outcome with the Review Manager (software version
5.1).14 The standardized mean difference was used to compare effect sizes if the studies
used different instruments to measure the outcome of interest. A random effects model
analysis was applied for the statistical heterogeneity of the studies. Data obtained
after intervention (or at 12 months for the programs that lasted one year or more) were
used for this analysis. Pooled estimates were not calculated because of the clinical
and statistical heterogeneity between the studies.
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Literature search and quality assessment
For the period 2005–2012, the search strategy led to 608 single studies and five additional studies in the reviews. After the inclusion and exclusion criteria were applied,
25 publications remained. Smits et al. (2007) included 25 publications from the period
1992 to 2005. Therefore in total 50 publications were judged on methodological quality
(Figure 1). These 50 publications concerned 41 intervention programs. Table 2 shows
the outcomes for the methodological quality criteria per study and the final judgment for
inclusion. Finally, 20 dyadic psychosocial programs studied in 23 RCTs were included
in this review. Thus, three RCTs were replication studies of intervention programs that
were already studied in an earlier RCT.
Program characteristics
Table 3 shows the characteristics of each program (the numbers in square brackets
in the text below correspond with the program numbers in Table 3). On the basis of
the delivery characteristics, programs can be classified in following three categories:
1. Short-period, intensive programs, consisting of six to ten home visits [six programs:
2, 4a, 4b, 5, 6a, 6b, 8, 9] or group sessions [four programs: 1, 3, 7, 10] during a period
of five weeks to six months with scheduled topics. All these programs explicitly target
both members of the dyad.
2. Long-lasting programs, that is, case management up to 2 years, with home visits
and telephone contact [six programs: 11, 13, 14, 15, 16, 17] or in combination with
a group session [one program: 12]. The intervention components of these programs
primarily target the caregiver, and to a lesser extent the person with dementia.
3. Other programs with temporary hospitalization [three programs: 18,19,20]. The
Integrative Reactivation and Rehabilitation (IRR) program involves hospitalization of
the person with dementia for at least 13 weeks and limited supervision or training of
the caregiver [18]. The supporting program and the training program include residence
for both members of the dyad for ten days, with the focus on both [19,20]. (Numbers
of short-period programs are written in standard font, long-lasting programs in italics,
and other programs are underlined.)
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Results
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(OT)

(Gitlin et al.,

using activities

Confidence in

CG:

minutes each

(COPE)

Functional
dependence

maximum

with Dementia in

PD:

their Environments 10 HVs of 90

4 months

Care of Persons

P: 13.1 (8.2)

- Qol-AD

- CES-D,

6 months*

4 months*

- ZBI (12 items),

6 months**

4 months***,

managing care,

- Confidence in

6 months***

4 months**,

- Caregiver upset,

outcomes with*

Statistically siginificant

see 4a

4, 9 months

materials

- Educational

telephone calls

- Three

C=107

C: 13.6 (7.9)

IADL, 4 months*

dependence ADL,

- Functional

- ABID

4 months*

- Activity Engagement,

activities, 4 months**

- Confidence in using

Index, 4 months**

- Perceived Change

6 months**

- TMSI, 4 months***,

6 months***

4 months***,

Index,

- Perceived Change

P=102

occurrences**

Behavioral

with*

siginificant outcomes

Statistically

4 months*

see 4a

C: 12.8 (8.1)

P: 13.1 (8.2)

BASELINE

P-C

(SD)

MEAN

MMSE

instruments for cg

measurement

activities

management

devices

4, 6 months

Usual care

C=135

P=137

baseline

-Interval after

condition

-Control

C-Control

P-Program

Group size

instruments for pd

measurement

STUDY

- Engagement in

education, stress

- Psycho-

- Assistive

communication

task and

simplifying

- Skill training:

- Information,

goal setting

adaptations

- Environmental

strategies

observation

- Structured

conditions

medical

preferences and

- Interview

for CG

Components

(3)

occurrences

of behavioral

undiagnosed

- Assessment

for PD

Components

treatment components

months 5-6

see 4a

Nurse (N)

Frequency

9 HVs of 90

moderate

(ACT)

therapist (OT)

PD:

maximum

PD-CG

Caregiver Training

Occupational

domain CG

dementia

6 months

- Functional

or moderate

(dosage)

Advanced

aimed at mild domain PD

- Functional

Pimary goal:

home visits

Emphasis on
PD and CG

Provided by

domain

functional

contacts/

Duration

delivery characteristics

PROGRAM

Table 3. Description of programs and studies included in the review

5

-Environmental
modifications

- Activity
engagement
CG:
Burden

2 TCs of 15

minutes

(2-3)

2008)

Mastery

occurrences

education

- Psycho-

schedule

- Pleasant event

for CG

Components

activities
techniques

communicative

- Training for three - Skill training in

schedule

- Pleasant event

observation

minutes each

of behavioral

- Frequency

(Gitlin et al.,

moderate

6 HVs of 90

- Structured

(TAP)

therapist

PD:

maximum

PD-CG

Program

Occupational

domain CG

dementia

4 months

- Functional

or moderate

(dosage)

for PD

Components

treatment components

Tailored Activity

aimed at mild domain PD

- Functional

Pimary goal:

home visits

Emphasis on
PD and CG

Provided by

domain

functional

contacts/

Duration

delivery characteristics

PROGRAM

Table 3. Description of programs and studies included in the review

4 months

Waiting list

C= 30

P= 30

baseline

-Interval after

condition

-Control

C-Control

P-Program

Group size

C: 12.2 (8.8)

P: 11.0 (7.3)

BASELINE

P-C

(SD)

MEAN

MMSE

4 months*

- Ability to keep busy,

- QoL scale

- Pleasure in recreation

4 months*

- Activity engagement,

- CSDD

- ABID, 4 months**

with*

siginificant outcomes

Statistically

instruments for pd

measurement

STUDY

TMSI

activities, 4 months -

-Confidence in using

- CES-D

4 months***

- Hours feel on duty,

patient, 4 months**

- Hours doing for the

- ZBI,

outcomes with*

Statistically siginificant

instruments for cg

measurement
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- Stress
management

activities with
compensation
strategies
- Environmental

(Voigt-Radloff et

al., 2011a)

adaptations

management)

meaningful
(behavioral

education

- Psycho-

- Skill training,

- Information,

goal setting

preferences and

2006, 2007)

- Structured

goal setting

preferences and

- Interview

- Training of

Competence

CG:

Daily functioning

- Interview

(Graff et al.,

(3)

Dementia

moderate

mild,

PD:

for CG

Components

observation

minutes each

Therapy in

therapist

PD-CG

for PD

Components

treatment components

(COTiD)

10 HVs of 60

Occupational

domain CG

dementia

5 weeks

- Functional

or moderate

(dosage)

Occupational

6a,6b Community

aimed at mild domain PD

- Functional

Pimary goal:

home visits

Emphasis on
PD and CG

Provided by

domain

functional

contacts/

Duration

delivery characteristics

PROGRAM

Table 3. Description of programs and studies included in the review

mental

leaflet on

months

4, 6, 12

6 weeks,

dementia

coping with

- SF-12 physical,

day)

- ADL care (hours per

- SF-12 physical, mental

- Dqol
counseling;

- CES-D
- CSDD

- SCQ

- Mastery Scale***

- Dqol***

- GHQ***

- CES-D***

- SCQ***

outcomes with*

Statistically siginificant

instruments for cg

measurement

- IDDD

- PRPP

- Dqol

C: 19.0 (3.3)

- GHQ***

- Dqol***

- CSDD***

- IDDD***

- AMPS***

with*

siginificant outcomes

Statistically

One home visit

P: 20.4 (3.1)

C=50

C: 19.0 (4.0)

P: 19.0 (5.7)

BASELINE

P-C

(SD)

MEAN

MMSE

P=54

6, 12 weeks

care

C=67Usual

P=68

baseline

-Interval after

condition

-Control

C-Control

P-Program

Group size

instruments for pd

measurement

STUDY

7
music therapist)

(occupational or

completed with a

as P1, but

P2: same

education

P1: psycho-

therapist

or music

the occupational

techniques by

management

of effective

- Demonstrations

- Homework

preferences

to values and

paying attention

framework

(3)

(PIC)

Burden

Distress

CG:

- Activity groups

2005)

minutes each

Program

mild

PD: none

for CG

Components

decision-making

GSs of 120

Psychoeducation

team

CG

for PD

Components

treatment components

(Hepburn et al.,

6 weekly

Caregiving: A

Multidisciplinary

domain CG

dementia

6 weeks

- Functional

or moderate

(dosage)

Partners in

aimed at mild domain PD

- Functional

Pimary goal:

home visits

Emphasis on
PD and CG

Provided by

domain

functional

contacts/

Duration

delivery characteristics

PROGRAM

Table 3. Description of programs and studies included in the review

6, 12 months

Usual care

C=64

P2=72

P1=79

baseline

-Interval after

condition

-Control

C-Control

P-Program

Group size

C 17.12

P 19.22

BASELINE

P-C

(SD)

MEAN

MMSE

-

with*

siginificant outcomes

Statistically

instruments for pd

measurement

STUDY

months*

- Competence, 12

- BACS, 6 months*

months*

- Distress measure, 6

outcomes with*

Statistically siginificant

instruments for cg

measurement
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8b

8a

minutes each,

bi-weekly

(2)

(ESP)

(Gitlin et al., 2001)

- Competence

Program

- Stress reduction

(3)

5HVs 90

CG:

months 6-12

Skill-building

IADL

3 TCs in

3 months

communication

- Dependence

1 HV, total

Environmental

task and

ADL

therapist

Occupational
moderate

CG-PD

- Skill training:
simplifying
task and
communication

IADL
CG:
Upset
Self-efficacy with
ADL/IADL

behavior and

education

- Dependence

- Information

goal setting

preferences and

- Interview

- Psycho-

devices

- Assistive

adaptations

- Environmental

ADL

- Dependence

occurrences

- Behavioral

PD:

simplifying

- Skill training:

education

- Psycho-

- Information,

goal setting

preferences and

months 1-6;

devices

- Assistive

adaptations

(Gitlin et al., 2003)

- Dependence

occurrences

- Behavioral

each, 1 TC in

moderate

(ESP)

- Interview

90 minutes

- Environmental

Program

therapist

PD:

5 HVs of

CG-PD

Skill-building

Occupational

domain CG

dementia

for CG

Components

12 months

- Functional

or moderate

(dosage)

for PD

Components

treatment components

Environmental

aimed at mild domain PD

- Functional

Pimary goal:

home visits

Emphasis on
PD and CG

Provided by

domain

functional

contacts/

Duration

delivery characteristics

PROGRAM

Table 3. Description of programs and studies included in the review

3 months

in the house

tips for safety

booklet with

materials,

educational

Usual care,

C=78

P=93

6 months

Usual care

C=101

P=89

baseline

-Interval after

condition

-Control

C-Control

P-Program

Group size

?

C 12.5 (7.1)

P 11.6 (7.3)

BASELINE

P-C

(SD)

MEAN

MMSE

- FIM IADL*

- FIM ADL

- RMBPC

- FIM IADL

- FIM ADL

- RMBPC

with*

siginificant outcomes

Statistically

instruments for pd

measurement

STUDY

- IADL upset

- ADL upset

- Behavior upset

- IADL self-efficacy

- ADL self-efficacy

- Behavior self-efficacy

months*

Index (QoL) affect, 6

-Perceived Change

-TMSI

-Mastery Index

months*

- Days receiving help, 6

- Hours providing care

disruptive behaviors

- RMBPC: upset with

behaviors, 6 months*

with memory-related

- RMBPC: upset

outcomes with*

Statistically siginificant

instruments for cg

measurement

10

9

1999)

(Ostwald et al.,

Mood

CG:

problems

mild to severe Behavioral

Burden

(3)

Psycho-

team

PD:

GSs

minimum of 2

- Activities:

functioning

education

- Psycho-

- Test on cognitive - Information

activities

- Pleasant

3, 5 months

6 weeks

Waiting list

C=31

P=52

months

(behavioral
management)

3, 6,12,18, 24

education

Usual care

C=77

P=76

baseline

-Interval after

condition

-Control

C-Control

P-Program

Group size

- Psycho-

flexibility training

balance, and

strength,

- Aerobic,

for CG

Components

CG: none

training

and flexibility

strength, balance

- Aerobic,

for PD

Components

treatment components

depression

- Affective status/

function

- Physical

PD:

Intervention

120 minutes

(MFW)

moderate

Multidisciplinairy CG-PD

professionals

home health

PD-CG

educational

7 weekly GSs

(4)

(Teri et al., 2003)

Workshop

minutes each

(RDAD)

7 weeks

12 HVs of 60

Alzheimer Disease

Minnesota Family

total of

Disability in

Experienced

domain CG

dementia

3 months,

- Functional

or moderate

(dosage)

Reducing

aimed at mild domain PD

- Functional

Pimary goal:

home visits

Emphasis on
PD and CG

Provided by

domain

functional

contacts/

Duration

delivery characteristics

PROGRAM

Table 3. Description of programs and studies included in the review

- Time to admission

- CSDD*

- SIP*

- SF36*

with*

siginificant outcomes

Statistically

(7.33)

C: 19.20

P: 17.81 (7.10) RMBPC

C: 15.9 (7.4)

P: 17.6 (6.8)

BASELINE

P-C

(SD)

MEAN

MMSE

instruments for pd

measurement

STUDY

- CES-D

- RMBPC

- ZBI, 5 months*

-

outcomes with*

Statistically siginificant

instruments for cg

measurement
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12

11

coordinator

(trained public

health nurse)

years

Flexible HVs

(mean 3 times

support program

(Eloniemi et al.,

2009)

program

(0,6, 12
months)

- Emotional
support
- Psychoeducation
- Individualized

spouse CG

5 GSs for PD

(4)

services

assessments

- Information

5 GSs for

6,12,24 months

nurse during

with study

- Contact

services

community
GS:

year)

- Referrals to

information,

- Written

C= 62

P= 63

with couple

support plan in

- Tailored

goal setting

preferences and

- Interview

(mean 15x

Use of services

CG:

institutionalization

Delay of

- Exercise training

6, 12 months

collaboration

moderate

mild,

PD:

of care;

Usual care

C=45

P=54

baseline

-Interval after

condition

-Control

C-Control

P-Program

Group size

Flexible TCs

a year)

Family care

professionals

Maximum 2

- Group support

other health care

(1-2)

Multicomponent

Facultative:

- Referring to

necessary

and monitoring

Facultative:

contact if

collaboration,

physician

organizing,

- Planning,

- Information,

- Assessment,

for CG

Components

months; more

CG

Quality of life

TC every 3

primary care

CG: Competence, - Informing the

- Information

2 HVs +

Quality of life

2011)

mild

- Assessment

minimum:

PD:

for PD

Components

treatment components

(Jansen et al.,

CG-PD

domain CG

dementia

District nurse

- Functional

or moderate

(dosage)

Case management 12-month

aimed at mild domain PD

- Functional

Pimary goal:

home visits

Emphasis on
PD and CG

Provided by

domain

functional

contacts/

Duration

delivery characteristics

PROGRAM

Table 3. Description of programs and studies included in the review

C: 14.2 (6.6)

P: 13.4 (6.2)

C: 22.7 (3.8)

P: 22 (4.2)

BASELINE

P-C

(SD)

MEAN

MMSE

months*

institutionalization, 18

Time to long-term

DQol

with*

siginificant outcomes

Statistically

instruments for pd

measurement

STUDY

services, 24 months*

Use and costs of care

- SPPIC

- CES-D

- SF-36

- SCQ

outcomes with*

Statistically siginificant

instruments for cg

measurement

14

13

advisor (being

literate,

preferably higher

secondary

school)

Psychiatrist

HV minimum,

bi-weekly

(total 12 HVs

or more);

TC

GS (voluntary)

Program Goa,

India

(Dias et al.,

2008)

Stress
Health status

-Geriatric nurse

practitioner

consultations

in primary

care clinic

and TCs

with Alzheimer

Disease

(Callahan et al.,

2006)

sessions for
exercise

(mean 1 per

month)

(4)

- Voluntary group

video

guidebook and

guidelines with a

- Exercise

inhibitors

- Cholinesterase

medication

- When useful:

psychiatrist

- Consult

for PD

Components

protocols

intervention

6,12,18 months

information

- Facultative:
1-8 behavioral

and written

the diagnosis

communicating

counseling

face-to-face

usual care:

Augmented

C= 69

P= 84

3, 6 months

dementia

Education on

C= 40

P=41

baseline

-Interval after

condition

-Control

C-Control

P-Program

Group size

(coping skills)

education

- Psycho-

communication

- Skill training in

financial advice

legal and

- Information,

diagnosis

- Communicating

networking

- Family

support

- Practical

education

- Psycho-

support

- Emotional

regulations

advice for

- Information and

for CG

Components

treatment components

when needed

CG:

problems

Behavioral

physician

face-to-face

for Older Adults

mild

- Primary care

PD:

Health status

Burden

CG:

problems

Behavioral

PD:

1 year

CG

moderate

mild,

CG

Collaborative care

(3-4)

Home care

domain CG

dementia

6 months

- Functional

or moderate

(dosage)

Home Care

aimed at mild domain PD

- Functional

Pimary goal:

home visits

Emphasis on
PD and CG

Provided by

domain

functional

contacts/

Duration

delivery characteristics

PROGRAM

Table 3. Description of programs and studies included in the review

C: 18.6 (5.9)

P: 17.5 (5.2)

rate

Mild, mode-

BASELINE

P-C

(SD)

MEAN

MMSE

use

- Health care resource

treatment

- Pharmacological

MMSE

- Telephone version of

- ADL-ADCS

- CSDD (by CG)

- NPI, 12, 18 months**

- NPI

- EASI

with*

siginificant outcomes

Statistically

instruments for pd

measurement

STUDY

- PHQ (9 it), 18 months*

- NPI, 12 months*

- NPI

- ZBI*

- GHQ*

outcomes with*

Statistically siginificant

instruments for cg

measurement
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16

15

- Occupational
- Social worker

therapy

respite,

- Home services,

- Mood

- Social worker

CG:

appropriate;

When

management)

(behavioral

education

- Psycho-

- Manual

meeting)

training ROT (one

- Education:

for CG

Components

- Burden

therapy

- Occupational

respite

admission

of services

- Home services,

appropriate;

When

- Donepezil

the day

prompts during

and orientation

week (30 minutes)

caregivers each

sessions by

orientation

- Three reality

(4)

team

month, more

planning and use

- Long-term

PD:

Well-being

CG:

functioning

Cognitive

PD:

- Time to

multidisciplinairy

1 TC or HV a

(Chu et al., 2000)

mild

CG-PD

moderate

mild,

CG

for PD

Components

treatment components

when needed

(nurse) and

(1)

2005)

minimum

minutes)]

(Onder et al.,

Program

and therapists

a week (30

inhibitors

Case manager

psychologists

three times

cholinesterase

18 months

physicians,

[by caregiver:

Orientation with

Early Home Care

Training by

domain CG

dementia

25 weeks

- Functional

or moderate

(dosage)

Reality

aimed at mild domain PD

- Functional

Pimary goal:

home visits

Emphasis on
PD and CG

Provided by

domain

functional

contacts/

Duration

delivery characteristics

PROGRAM

Table 3. Description of programs and studies included in the review

months

3, 6, 10, 14, 18

package

information

Usual care +

C=38

P=37

6 months

Donepezil

C= 77

P= 79

baseline

-Interval after

condition

-Control

C-Control

P-Program

Group size

C: 22.8 (4.2)

P: 22.7 (3.8)

C: 19.9 (3.0)

P: 20.2 (3.3)

BASELINE

P-C

(SD)

MEAN

MMSE

Days to admission

- NPI

IADL

- Number impaired

- BI

months**

- ADAS – Cognition, 6

- MMSE, 6 months*

with*

siginificant outcomes

Statistically

instruments for pd

measurement

STUDY

- RMBPC, 6 months*

- ZBI, 6 months*

- SF-36

- HRDS

Inventory

- Caregiver Burden

outcomes with*

Statistically siginificant

instruments for cg

measurement

17

- Home services,
respite
- Therapies
- Adaptive

admission
CG:
- ADL/IADL
Assistance
- Burden
- Mood

for

Model A

sites: 1:100 +

less financial

resources

Model B

sites: 1:30 +

more financial

resources

(?)

Demonstration

Evaluation

(MADDE)

(Miller, Newcomer

et al., 1999)

(Newcomer, Miller

et al., 1999)

(Yordi et al., 1997

equipment

and assistive

appropriate;

When

1:30

Model B sites:

1:100

Model A sites:

management

Disease

mild to severe Time to

nurse

Case

management

PD:

Alzheimer’s

CG-PD

Social worker or

domain CG

dementia

3 years Case

- Functional

or moderate

(dosage)

for PD

Components

- Therapies

respite

- Home services,

appropriate;

When

1:30

Model B sites:

1:100

Model A sites:

management

Case

for CG

Components

treatment components

Medicare

aimed at mild domain PD

- Functional

Pimary goal:

home visits

Emphasis on
PD and CG

Provided by

domain

functional

contacts/

Duration

delivery characteristics

PROGRAM

Table 3. Description of programs and studies included in the review

36 months

6,12,18, 24, 30,

Usual care

C 2,576

P1+P2 2,731

C: 3,944

P2: 4,130

P1: 3,965

baseline

-Interval after

condition

-Control

C-Control

P-Program

Group size

± 18

BASELINE

P-C

(SD)

MEAN

MMSE

Time to admission

with*

siginificant outcomes

Statistically

instruments for pd

measurement

STUDY

- GDS, 18,24 months*

- ZBI, 6 months*

- Hours of caregiving

outcomes with*

Statistically siginificant

instruments for cg

measurement
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19

18

- 24-hour
availability

- Annual

(4)

days

courses, 5

training

services

needed

healthcare

social and

- Assistance

- Counseling

support

TCs, when

services

HVs, flexible

- Assistance

support

- Comprehensive

12, 24 months

Usual care

C :15.3 (5.5)

months*

institutionalization, 12

Time to long-term

nursing home
C=47

- Length of stay in

psycho-education
- Comprehensive

- EQ 5D

rehabilitation, and
- Advocacy

- SF-20

therapy, support,

9 months*

3 months**

- NPI severity,

9 months*

3 months**

- BI, 3 months*

P: 14.4 (6.2)

(3.84)

C: 20.58

behavioral

P=53

with*

siginificant outcomes

Statistically

P: 20.04 (4.50) - NPI symptoms,

BASELINE

P-C

(SD)

MEAN

MMSE

therapy,

3, 9 months

Usual care

C=87

P=81

baseline

-Interval after

condition

-Control

C-Control

P-Program

Group size

- MMSE, 3 months*

- Advocacy

- Family therapy

counseling

- Psychological

for CG

Components

instruments for pd

measurement

STUDY

behavioral

cognitive

counseling,

care plan with

- Individual

assessment

healthcare

CG: none

admission

- Time to

PD:

Competence

Burden,

CG:

symptoms

Neuropsychiatric

- Diagnostic

social and

(nurse)

moderate

CG-PD

mild

PD:

- Flexible

training

coordinator

Family care

team

PD

for PD

Components

treatment components

program

clinical

(Eloniemi-Sulkava

(4)

2011)

et al., 2001)

unit

(Bakker et al.,

- 10-day

nursing home

(IRR)

program

psychiatric

Program

2 years

in a

Rehabilitation

Supporting

of 13 weeks

Reactivation and

Multidisciplinary

domain CG

dementia

Clinical stay

- Functional

or moderate

(dosage)

Integrative

aimed at mild domain PD

- Functional

Pimary goal:

home visits

Emphasis on
PD and CG

Provided by

domain

functional

contacts/

Duration

delivery characteristics

PROGRAM

Table 3. Description of programs and studies included in the review

-

9 months**

- CCL, 3 months***

9 months***

- CB, 3 months***

3 months*

- NPI distress,

outcomes with*

Statistically siginificant

instruments for cg

measurement

group

TCs 2-6

weeks

(4)

Prince Henry

Hospital program

(Brodaty et al.,

1997)

team

Multidisciplinary

hospital,

in psychiatric

training

1989)

Program

coordinator

10 days
moderate

mild,

CG-PD

- Mood

- Mental health

CG:

admission

Time to

PD:

domain CG

dementia

(Brodaty, Gresham in-hospital

Training program

- Functional

or moderate

(dosage)

outings

- Recreation and

- Reminiscence

- Activities

- Rot

- Memory training

for PD

Components

outings

- Recreation and

- Family therapy

- Skill training

Education

- Psycho-

for CG

Components

treatment components

90%, C2 83%

8 years

3,6,12 months/

C2: waiting list

nursing home*, C1

8 years: P 79% in



C1:26% C1, C2?

in the community,

months P:65% lived

Time to admission, 30

with*

siginificant outcomes

Statistically

for CG

P: 17.1 (6.5)

BASELINE

P-C

(SD)

MEAN

MMSE

and respite

training for PD

C1: memory

C2: 31

C1: 32

P :33

baseline

-Interval after

condition

-Control

C-Control

P-Program

Group size

instruments for pd

measurement

STUDY

GHQ, 12 months*

outcomes with*

Statistically siginificant

instruments for cg

measurement

Notes: Dosage/intensity: 1 = minimal; (1–2 sessions), 2 = moderate (3–5 sessions), 3 = medium high (6–10 sessions), 4 = high/intensive (>10 sessions; Brodaty et al., 2003)
* significant p = 0.05; **p = 0.01, ***p = 0.001.
Explanation of abbreviations: ABID = Agitated Behavior In Dementia, Alzheimer Disease Cooperative Study; ADAS = Alzheimer Disease Assessment Scale; ADL- ADCS = Activities of Daily
Living-Alzheimer Disease Cooperative Study Group; ADL = Activities of Daily Living; AMPS = Asessment of Motor and Process Skills; BACS = Beliefs About Caregiving Scale; BI = Barthel Index;
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Most programs consist of multiple treatment components, including information, training
for activities of daily life (ADL), walking or exercise, and environmental adaptations for
the person with dementia; and information, psycho-education, skills training, and coping
strategies for the caregiver. Targeted functional domains include behavioral problems,
cognitive functioning, mood, independence in daily activities, sleep, and quality of life
of the person with dementia; and mood, burden, competence, and quality of life of the
caregiver. The intervention targets of two programs, the Reality Orientation Program
[15] and the Sleep-Supporting Intervention [2], involve one single functional domain.
The other programs target two or more functional domains for change. Some programs
aim at reducing the time to institutionalization [12,16,17,19,20].
All 20 programs claim to tailor their interventions to the dyad’s needs. Eight of the
20 programs start with a needs assessment for the caregiver, and some programs
also assess the needs of the person with dementia, using an interview or structured
observation, followed by individual goal setting [1,2,4,6,8,11,12,18]. In contrast, the
other 12 programs immediately start with treatment sessions and tailor the content to
the clients during the program.
Study characteristics and strength of the body of evidence
The studies varied with regard to measurement instruments, control conditions, and/or
time to follow-up (Table 3). “Usual care” and “waiting list” are the most often used control
conditions [1, 4a, 5, 6a, 7, 8a, 9, 10, 11, 15, 17, 19, 18, 20]. Some studies use information
leaflets for the informal caregiver [3, 4b, 8b, 12, 13, 16], or one to three face-to-face
contacts, or telephone contacts [2, 6b, 12, 14, 20] in the control condition. Following
the GRADE approach, four limitations influence the strength of the body of evidence.
Two of them, lack of blinding of participants and therapists as well as indirectness of
evidence (the control condition is usual care), are realistic for studies in the current
field. The other two limitations are apparent in the studies: a short follow-up period or
heterogeneity of results (e.g. significant outcomes at different follow-up moments) [12,
14, 19, 20]. Although all studies targeted both members of the dyad, two studies had
outcome measures for the person with dementia only [9] or for the caregiver only [7].
Effects of dyadic psychosocial programs
Eleven of the 23 studies concerning ten programs showed statistically significant positive effects for both members of the dyad [1, 3, 4a, 4b, 5, 6a, 8b, 14, 18, 19, 20]. Four
studies showed statistically significant effects for the person with dementia only [2, 9,
12, 15], and six studies found statistically significant effects for the caregiver only [13,
7, 8a, 10, 16, 17]. This was partly because these studies had no effect on outcomes
of interest for the other person of the dyad, and partly because outcomes were not
measured for the other person of the dyad (Table 3). The two remaining studies did not
show any statistically significant effects [6b, 11].

44

behavioral problems

Eight of the 23 studies, concerning eight programs, measured behavioral problems, [4b,
5, 8a, 10, 13, 14, 15, 18] (Figure 2).The strength of the body of evidence for this outcome
is moderate. Three of the eight studies had positive outcomes for behavioral problems
(neuropsychiatric symptoms) [5, 14, 18]: one short-period program, one long-lasting
program, and one program with hospitalization. The three programs comprised different
intervention components for each member of the dyad. The other five studies that did
not show statistically significant effects on behavioral problems involved programs
with comparable intervention components, both short-period programs [4b, 8a, 10]
and long-lasting programs [13, 15]. There was no evident relation between intervention
components and the outcome of “behavioral problems”. The IRR-program with hospitalization [18] showed positive effects on people with mild dementia but high scores
on behavioral problems. For example, the long-lasting Collaborative Care program
[14] showed positive effects on people with moderate dementia and regular behavioral
problems and the short-period TAP- program [5] showed positive effects on people
with moderate dementia and regular behavioral problems.

SD: Standard Deviation; CI: Confidence Interval
Figure 2. Person with dementia outcomes: behavioral problems
mood

Six of the 23 studies, involving five programs, measured the mood of the person with
dementia as a separate outcome [3, 5, 6a, 6b, 9, 14] (Figure 3). The body of evidence
for this outcome is strong because of longer follow-up periods and comparison with a
control condition other than usual care, although there is heterogeneity in the results
of the studies on the Community Occupational Therapy in Dementia (COTiD) program
[6a, 6b]. Three of the six studies showed statistically significant positive effects on the
mood of the person with dementia [3, 6a, 9]; these were all short-period programs: one
group program for early-stage dementia and two individual programs with home visits
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Effects on the person with dementia

for mild and moderate dementia. In all three programs the professional involved the
person with dementia actively in group sessions [3], activities [6a] or exercise [9]. The
study on the long-lasting Collaborative Care program showed a trend toward positive
effects on mood, although this was not statistically significant [14]. The two remaining
studies, both involving a short-period program, did not show a statistically significant
effect [5, 6b], although they comprise intervention components comparable to those
of the programs with statistically significant effects.

SD: Standard Deviation; CI: Confidence Interval
Figure 3: Person with dementia outcomes: mood
daily activities

Ten of the 23 studies, involving eight programs, measured independence and engagement in ADL [4b, 5, 6a, 6b, 8a, 8b, 13, 14, 15, 18] (Figure 4). The strength of the body
of evidence for this outcome is moderate. Five of the ten studies showed statistically
significant positive effects [4b, 5, 6a, 8b, 18]. Four of these concern short-period programs in which the professional actively involves both the person with dementia as the
caregiver in skill training [4b, 5, 6a, 8b]. The intervention components in these programs
are daily activity training, choosing meaningful (pleasant or purposeful) activities, and
environmental adaptations for the person with dementia; and psycho-education and
skills training for the caregiver. Whereas these four studies measured instrumental ADL
(IADL), the outcome of the fifth study [18], concerning the IRR program, was personal
care, measured with the Barthel Index. One other study, the long-lasting Reality Orientation [15] program, shows a trend toward positive effect on personal care, also measured
with the Barthel Index. Of the four remaining studies, two long-lasting programs [13,14],
showed no statistically significant effects. The other two were trials of COTiD and the
Environmental Skill-Building Program [6b, 8a], and thus they had inconsistent results.
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SD: Standard Deviation; CI: Confidence Interval
Figure 4. Person with dementia outcomes: ADL/IADL
quality of life

Eight of the 23 studies, concerning seven programs, measured the quality of life of the
person with dementia [3, 4b, 5, 6a, 6b, 9, 11, 18] (Figure 5). The body of evidence for
this outcome is moderate to strong. Four of the eight showed a statistically significant
better quality of life of the person with dementia [3, 5, 6a, 9]. Another study showed a
trend toward better quality of life [4b]. These are all short-period programs: one group
program for people with early dementia [3] and four individual programs with home
visits and training [4b, 5, 6a, 9]. These studies also showed positive effects on two other
outcomes: mood [3, 6a, 9] and ADL/IADL dependency [4b, 5, 6a]. The three remaining
studies showed no statistically significant effects on the quality of life [6b, 11, 18].
Two of these studies did not show any significant effect [6b, 11]. The third study of the
IRR-program with hospitalization did not show effect on quality of life although, it was
effective for behavioral problems [18].

SD: Standard Deviation; CI: Confidence Interval
Figure 5. Person with dementia outcomes: quality of life
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institutionalization

We studied “institutionalization” or “time to admission” for seven studies [1, 9, 12, 16,
17, 19, 20]. The body of evidence for this outcome is moderate to strong. One short-period program [1], one long-lasting program [12], and two programs with hospitalization
[19,20] significantly reduced institutionalization or the time to institutionalization. Another
program, the long-lasting Early Home Care Program [16], also had significant effects,
although for a subgroup with a Mini-Mental State Examination (MMSE) of less than 23
only. The short-period Reducing Disability program [9] showed a trend toward delaying
institutionalization. The Medicare Alzheimer’s Disease Demonstration program [17]
showed no significant effects. The data for this outcome were not suited for quantitative
comparison. In more recent studies ‘institutionalization’ is less often studied. Next it
is more often included as an outcome measure in studies of long-lasting programs.
Effects for the caregiver
mood

Nine studies involving eight programs measured the mood of the caregiver as a secondary outcome [4a, 5, 6a, 6b, 10, 11, 14, 15, 17] (Figure 6). The body of evidence for
this outcome is moderate to strong. Two studies of short-period programs showed
significant positive effects after the intervention [4a, 6a]; another study, the long-lasting
Collaborative Care program, showed significant effects at 18 months, but not at earlier
intervals [14]. A study of the Tailored Activity program showed a trend toward positive
effects, but statistical significance was not reached [5]. The intervention components
of these four programs include information, psycho-education, and communication
skills training for the caregiver. The other five studies, involving both short-period and
long-lasting programs, did not show statistically significant effects [11, 6b, 10, 15,
17]. Four of these programs lack the communication skills-training component [10,
11, 15, 17].

SD: Standard Deviation; CI: Confidence Interval
Figure 6. Caregiver outcomes: mood
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Seventeen studies involving 15 programs measured the perception of providing care
with burden and/or competence questionnaires: burden [1, 3, 4a, 5, 7, 8a, 8b, 10,
11, 13, 14, 15, 16, 17, 18], competence [4a, 4b, 5, 6a, 6b, 7, 8a, 11, 18], or both [4a,
5, 7, 8a, 11, 18] (Figure 7). The strength of the body of evidence for this outcome is
moderate. Thirteen studies, eight short-period programs [1, 3, 4a, 4b, 6a, 7, 8a, 10],
four long-lasting programs [13, 14, 16, 17], and one program with hospitalization [18]
showed significant positive effects for burden/competence, although not at all moments
of follow-up. The programs with statistically significant effects included varying intervention components. The remaining four studies without significant effects involve both
short-period programs and long-lasting programs [5, 8b, 11, 15]. It is not clear which
intervention components of the 15 programs are effective and which are not. Six of the
17 studies measured burden and perceived competence. In three studies, the scores
for the two concepts were in the same direction: both concepts had significant effects
[4a, 18] or both had non-significant effects [11]. The other three studies had statistically
significant effects for one outcome [5, 7, 8a].

SD: Standard Deviation; CI: Confidence Interval
Figure 7. Caregiver outcomes: burden and/or competence

quality of life

Ten studies measured the quality of life of the caregiver [1, 4a, 4b, 6a, 6b, 8a, 11, 13,
15, 20] (Figure 8). The body of evidence for these studies is moderate. Seven of the ten
studies found statistically significant effects [1, 4a, 4b, 6a, 8a, 13, 20]. The programs
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perceived burden and competence

are from all three categories. These seven studies also showed significant effects on
other outcomes. Three other studies showed no statistically significant effect on the
quality of life of the caregiver [6b, 11, 15]. Two of the programs, Case Management
[11] and COTiD program [6b] showed no significant effects on any outcome, and the
Reality Orientation program only showed significant effects on outcomes for the person
with dementia [15]. The intervention components of this program focus primarily on
the “cognition” of the person with dementia, and do not involve caregiver feelings.

SD: Standard Deviation; CI: Confidence Interval
Figure 8. Caregiver outcomes: quality of life
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Psychosocial interventions for both people with dementia and their caregivers may have
a beneficial impact for both members of the dyad or only one of them. We targeted
psychosocial interventions for the dyad in this review. In addition to the meta-analysis of Brodaty and Asaratnam (2012), this meta-analysis builds on previous reviews
by extending the focus to also include outcomes for the people with dementia. The
terms “nonpharmacological” and “psychosocial” are commonly used interchangeably.
In this study, we used the term psychosocial intervention to indicate interventions in
which contact between the professional and both the person with dementia and the
caregiver was central, with or without other treatment components. In practice these
interventions are complementary to other interventions that may be pharmacological,
technological, or providing respite care for the caregiver. We searched for effects for
both members of the dyad, but unfortunately the data were too diverse, and it was
not possible to relate outcomes for both the person with dementia and the caregiver.
Smits et al. (2007) conclude that “general health appears to be the most promising
target for dyadic programs” for caregivers. In our review, we can be more specific:
Programs with intervention components that are related to the targeted functional
domains are promising, especially for the outcomes ADL/IADL dependency and competence, adding to better quality of life for both members of the dyad. The increasing
number of moderate to good effect studies of psychosocial interventions for people
with dementia and their informal caregivers reflects the need for evidence-based interventions for this target group.
Many studies show domain-specific effects, that is, there are statistically significant
effects on the outcomes corresponding with the functional domain that the intervention
aims to improve. This is the case especially for the outcomes “activity and functional
dependence of the person with dementia” and “competence of the caregiver” [4b, 5,
6a, 9], and for the outcome “sleep” in the study of the sleep program [2]. The effects
of other outcomes are more heterogeneous, and any relation with the treatment components and delivery characteristics is less evident. Programs of all three categories,
i.e. short-period programs, long-lasting programs, and programs with hospitalization,
had positive effects on behavioral problems of the person with dementia and on mood
and burden of the caregiver. Pinquart and Sorensen (2006) have already mentioned the
domain-specific effects of intervention components for the caregiver, such as counseling and psycho-education for active engagement of the caregiver.18 In this review,
we found support for the effectiveness of skills training for the activities of the person
with dementia and communication skills training for the caregiver. This can explain
the effect sizes being larger than those of the other programs that merely emphasize
the role of the caregiver to train the person with dementia. Active training for activities
focused directly on both members of the dyad adds to the beneficial effects. All psy-
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Discussion

chosocial intervention programs in this review tailored the intervention to the needs and
personal situation of the dyad. Based on this review, we did not find that a structured
needs assessment at the start of an intervention is better than tailoring the intervention
during the sessions. Further, no effects can be unequivocally attributed to the intensity
and duration of the program. Perhaps this will depend on the needs of the person with
dementia and/or caregiver and the targeted functional domain of the program. Pinquart
and Sorensen (2006) and Brodaty et al. (2003) found that longer interventions are more
likely to improve mood of the caregiver. Next, Brodaty and Arasaratnam (2012) recommend in their review on caregiver interventions that short-period programs were most
effective for behavioral and psychological problems of the person with dementia, and
also the most effective for botheration, stress, or self-efficacy of the caregiver.
Heterogeneity of effects
Our review also yielded some conflicting results. COTiD is probably the most illustrative
example of this. In the COTiD study [6], Graff et al. (2006) show large effect sizes for all
outcome measures, including mood, quality of life, daily functioning, and competence,
but these effects were not replicated in successive studies of the same program.19,20
Next, Gitlin et al. (2008, 2010a) have demonstrated a decrease in behavioral occurrences
of the person with dementia in two studies [4a, 5];21,22 however, the Care of Persons
with dementia in their Environments (COPE) study [4b], with comparable intervention
components, does not show this effect.23 Differences in findings in interventions with
comparable treatment components might be explained in several ways. Contrary to
pharmacological treatment, psychosocial interventions in general, and dyadic interventions in particular, are of a different nature. The question is, can we expect to find
clearly defined effects on the total group of caregivers of such complex interventions as
included in this meta-analysis. These interventions consist of various treatment components, and the effects will depend on different aspects, such as the specific needs of
the caregivers and people with dementia and the fit with the targeted functional domain
of the program. In addition, the competencies of the professionals involved and the
relationship between care professional, person with dementia and informal caregiver
may also play a role. Next, the quality of the intervention may influence outcomes.
Leontjevas et al. (2012) advocate a process evaluation of the sampling quality and of
the intervention quality of trials.24 Such evaluations guarantee valid outcomes and, in
the case of effective programs, guide implementation of the program.25,26 Recruitment
strategies have to take into account the fact that participants may differ in several
respects, which results in different amounts of improvement. For example, the stage
of dementia, the extent of behavioral problems, the mental health of the caregivers,
their knowledge, skills, and earlier support may all differ. If caregivers do not know
much about dementia, psycho-education may be a very effective tool. However, if they
already know all the ins and outs of the disease, one can expect that psycho-education
will not be very effective. Often research participants are already involved in a support
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We did not distinguish between the perceived burden and competence as separate
outcomes because the instruments used to measure these concepts in the studies
overlap in content. Since it may be important to differentiate between these concepts,
developing a new instrument with good psychometric properties may be important.
Perceived burden and competence may have different relationships with stressors
such as behavior problems,21,29 and perceived competence might be easier to improve
because it concerns a skill.
We found a relationship with other functional domains: Studies with positive effects
on quality of life also had positive effects on other outcome domains for the caregiver
as well as for the person with dementia.
Limitations
Results should be interpreted cautiously because of the differences in the programs and
studies. First, all studies used validated measurement instruments, but sometimes they
used different combinations of subscales, which made results difficult to compare [4a,
4b, 5, 7, 8a, 8b]. Second, the duration of the programs was five weeks to two years.
We chose to compare the results up to one year after the intervention because this
was the time most likely to do justice to the program. The natural decline due to the
dementia process may decrease the effects of long-lasting programs more than the
effects of short-period programs. Two long programs [12, 14] and one short program
[7] had no significant effects directly after completion of the program, but they did at
later follow-up times. The quantitative comparison was also made within more homogeneous subgroups according to the program characteristics, the stage of dementia,
and the duration of follow-up, but that did not change the overall figure.
Implications for research
Functional domains of a psychosocial intervention should focus on the needs of the
dyad. A structured needs assessment of both members of the dyad before the start
to determine whether the intervention is appropriate is challenging because of difficulties in recruitment. However, it might be expected that focusing an intervention
on the needs of the dyad would lead to stronger and more realistic effects, which is
important in daily practice.
More research into measuring the effects of different dosages, frequency, and
intervention components or combinations of components is needed. The outcome
“institutionalization” needs more attention. Although studies with a long follow-up are
expensive, this is a minor problem compared to the huge costs for institutional care for
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network and belong to a help-seeking group.27 The intervention quality depends on
experienced trainers and support during the intervention. Next cultural background of
participants and trainers as well as the healthcare system in a country influences the
effects of a program.28

a growing number of people with dementia in the next decades. For some programs
cost-effectiveness studies are available [5, 6a, 17], and results about cost-effectiveness are needed for choosing appropriate programs for clients with dementia and their
caregivers. The heterogeneity of results in this review raises several questions. Did
the psychosocial interventions meet the specific needs of the caregivers and people
with dementia who were involved in the different studies? Have the interventions been
delivered and received in the proposed way? Were the appropriate instruments used
for measuring the effects of the complex interventions included in this review, or do
we need more individualized outcomes to measure the effects of this kind of interventions? Moreover, individualized analyses, such as time series might also be an option,
in which the person has its own control.
Implications for practice
A generic conclusion about the program that works best is not possible because of the
broad range of outcomes. Programs that target behavioral problems and/or ADL/IADL
dependency seem to be promising. Active training for activities and communication
skills improves results for both members of the dyad. This review underscores the
need to evaluate key treatment variables and key characteristics of the dyad in order
to determine which form of treatment may be more compatible and thus more likely to
be beneficial to the person with dementia and the caregiver.30 Choosing an intervention
depends on several arguments. The intervention has to meet the problems that a dyad
experiences, thus the primary targeted functional domain should match with those
problems. Other criteria for choosing an intervention for a dyad are stage of mild or
moderate dementia, costs, and availability and feasibility of the program. For example,
the IRR program is effective for reducing behavioral problems for persons with relatively
mild dementia, but the IRR program with (temporarily) hospitalization is an expensive
and intrusive program [18]. Thus this program should be restricted to persons with
dementia with severe neuropsychiatric symptoms. Other programs are merely aimed
at maintaining functional abilities for the person with dementia and supporting the
caregiver to handle the behavioral symptoms and cope with the dementia process and
their role as a caregiver [5, 6a, 4a, 4b, 3, 8a, 9, 10]. The preventive character of these
less expensive programs over limited time makes these programs suitable for broad
application for dyads that recognize these problems. Next, some interventions aimed
chiefly at supporting the caregiver in his/her caregiver role for a longer time [1, 12, 19,
13, 14, 7, 17]. When needs of a couple on a certain moment primarily are experienced
by the caregiver, these interventions are appropriate, when needed in combination with
the limited, short-term programs.
Since a clinician has to determine which program works for which dyad, matching
the goals of a program with the needs of both members of the dyad is necessary to
support them in their daily lives. Reflection on the results during the program is also
necessary, and adaptation or a change to other support programs may be required.
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Abstract
Background
Dementia affects the mood of people with dementia but also of their caregivers. In
the coming years, the number of people with dementia will increase worldwide and
most of them will continue to live in the community as long as possible. Home-based
psychosocial interventions reducing the depressive symptoms of both people with
dementia and their caregivers in their own home are highly needed.
Methods
This manuscript describes the design of a Randomised Controlled Trial (RCT) of the
effects of a home-based exercise and support programme for people with dementia
and their caregivers. The aim is to randomly assign 156 dyads (caregiver and dementia
diagnosed person) to an intervention group or a comparison group. The experimental
group receives a home programme in which exercise and support for the people
with dementia and their caregivers are combined and integrated. The comparison
group receives a minimal intervention. Primary outcomes are physical health (people
with dementia) and mood (people with dementia and caregivers). In addition, to get
more insight in the working components of the intervention and the impact of the
intervention on the relationship of the dyads a qualitative sub-study is carried out.
Discussion
This study aims to contribute to an evidence-based treatment to reduce depressive
symptoms among people with dementia and their caregivers independently living
in the community.
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Dementia affects the mood of people with dementia but also of their family caregivers.1,2
Psychosocial interventions have been demonstrated to reduce caregiver distress and
delay nursing home admission.3 However, benefits of psychological interventions on
caregiver’s psychological mental health are limited especially with regard to caregivers’
depressive symptoms.4,5,6 Since the number of people with dementia is increasing
worldwide, and most of them will continue to live in the community as long as possible, home-based psychosocial interventions reducing the depressive symptoms of
both people with dementia and their caregivers in their own home are highly needed.
A review on combined programmes for people with dementia and their caregivers
showed the effectiveness of four out of the 22 programmes for couples.7 Two of these
programmes showed significant beneficial effects on the depressive symptoms of persons with dementia as well as of their caregivers: a short-term residential programme
and an active behavioral treatment developed by Teri et al.8,9 Another intervention of
Teri et al. showed a reduction of depressive symptoms of people with dementia and
an improvement of their physical functioning.10 This intervention combines a physical
exercise programme with teaching caregivers behavioral management techniques
and to identify pleasant activities. The impact on caregivers’ mental health was not
measured in this study.
There is more research supporting the beneficial effects of physical exercise on the
cognitive, physical and behavioural functioning of people with dementia.11-14 Since physical exercise in combination with behavioral activation and pleasant activities seems
to be promising and can be easily provided in the home of the people with dementia,
an intervention programme like the one studied by Teri et al. might have opportunities
in other countries outside the US as well. Furthermore, it might have a beneficial effect
on the relationship between persons with dementia and their caregivers. Since pre-caregiving and current relationship quality between care receiver and caregiver appear
to have an impact on caregiver’s wellbeing, this might be an additional advantage of
such a combined intervention programme.15
Aim and main research questions
This study aims to develop an evidence-based treatment to reduce depressive symptoms among home living people with dementia and their caregivers. The feasibility
and effectiveness of physical exercise and behavioural management and activation
on depressive symptoms of both people with dementia and their caregivers will be
investigated. A Randomised Controlled Trial (RCT) and a qualitative sub study are conducted to examine the effects of this programme. This article describes the protocol
and discusses its benefits en limitations.
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Background

The main research questions are:
1. Is the home-based exercise and support programme feasible?
2. What is the effect of a home-based exercise and support programme on physical
health, mood, cognitive functioning and behaviour of people with dementia?
3. What is the effect of the home-based exercise and support programme on general
health, feelings of burden and mood of caregivers?
4. What are the working components of the intervention as perceived by the people
with dementia and the caregivers?
5. What is the impact of this intervention on the quality of the relationship between
the person with dementia and his/her caregiver?
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Participants
All dyads willing to participate in the study are eligible. Inclusion criteria for people
with dementia are a diagnosis of dementia made by a physician (a general practitioner or a neurologist), minimum age 55 years, living at home with a caregiver willing
to participate in the training sessions. Exclusion criteria concerning the people with
dementia are the use of antidepressants, the presence of psychotic symptoms, Mini
Mental State Examination (MMSE) score < 14 and receiving more than 2 days respite
care in a day care facility.
Caregivers are spouses or adult relatives who live with the care receiver or spend a
minimum of 4 hours every day with the person with dementia. Furthermore, caregivers
should have a Centre for Epidemiologic Studies-Depression (CES-D) score > 5 and
should have enough understanding of the Dutch language. Exclusion criteria for the
caregivers are physical disorders that hamper assistance with the exercises, presence
of psychotic symptoms and use of antidepressants.
Sample size/power
Sample sizes were calculated by a statistical power analysis. To detect an effect size
of d > 0.40 between the two conditions with α = .05 and β = .80, 78 dyads in each
group are needed.
Recruitment
Participants for this study are recruited throughout the Netherlands via caregiver centers,
Alzheimer Cafés (easily accessible meetings for people with dementia, their caregivers
and others) and by advertising in newspapers and via the Internet.
Procedure
Trained master students in clinical psychology screen the interested dyads at intake.
Eligible dyads are invited for baseline assessment and asked to sign an informed
consent. When necessary, caregivers provide consent on behalf of the person with
dementia. After the baseline assessment dyads are randomly allocated to the intervention or the comparison group. Within 2 weeks after the baseline measurement the
intervention starts.
Randomisation
After the baseline assessment dyads are randomly assigned by blocked randomisation
(block size 20) to the intervention or comparison group. The allocation schedule is
made by an independent researcher with a computer generated block randomisation.
In this RCT dyads are aware of the treatment assigned. The examiners are blinded to
the group allocation.
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Methods

Intervention group: combined home-based exercise and support programme
The intervention group receives a programme consisting of two parts: an exercise programme and a support programme. The goal of the exercise programme is to motivate
dyads to complete 30 minutes of active exercise at least 3 days a week. There are four
exercise components in the programme: flexibility, strengthening, balance and endurance. The activities should be fun and the person with dementia should enjoy performing
them. The exercises are introduced gradually, session-by-session. The caregiver assists
the person with dementia with the exercises at his/her level of physical abilities. Caregivers should watch carefully to prevent falls. If the person with dementia develops
any sudden pain, shortness of breath, or ill feelings, exercises should be discontinued
and a physician should be consulted. In addition, the goal of the support programme
is to train caregivers in skills to communicate with the person with dementia and to
stimulate implementation of pleasant activities in daily live. A coach visits the dyads
in their own homes for 8 one-hour-long sessions during 3 months. The first month the
dyads are visited weekly, followed by biweekly sessions over the next 8 weeks. The
coaches are trained master students of the department of Clinical Psychology of the
VU University who follow a special training programme on geropsychology. During
the study, all trained students receive minimal 3 times supervision of a psychologist
specialized in working with older people.
For the present study, the intervention of Linda Teri et al. has been translated into Dutch.
The transfer from the American intervention to the Dutch design involved several adaptations to the Dutch care situation. The present intervention also includes elements of
a Dutch exercise programme for people with dementia and their caregivers.16 Materials
like a ball, weights and elastics were added to make the exercises more attractive for
people with dementia. Finally, in view of the implementation of the intervention in daily
practice the intervention program needed to be shortened. The number of sessions
has been decreased to eight (instead of the original 12) and, in addition, the frequency
of the sessions in the first month has been decreased to one instead of 2 sessions
per week. According to the caregivers in the pilot study, the frequency and number of
sessions were too high, consuming too much of their valuable time.
Comparison group: minimal intervention
The comparison group receives a minimal intervention consisting of 1) special information bulletins with general information (like car driving, medication, night rest and
domotica) monthly sent to the dyads; and 2) monthly phone calls by the coaches. The
goal of these 10 minutes phone calls is to encourage staying active in everyday life
and to keep social contacts and to discuss the daily routine. After 6 months the dyads
in the comparison group are offered the opportunity to participate in the home-based
exercise and support programme.
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INTAKE SCREENING
EXCLUSION
exclusion criteria met /
not meeting exclusion criteria
WEEK 0 - ASSESSMENT I - BASE LINE (T0)

RANDOMISATION
(within 2 weeks)

INTERVENTION:
TRAINING PROGRAM

COMPARISON GROUP:
MINIMAL INTERVENTION

MONTH 3: ASSESSMENT II - POST TREATMENT (T1)

MONTH 6: ASSESSMENT III - 1st FOLLOW UP (T2)

1 YEAR: ASSESSMENT IV
2nd FOLLOW UP (T3)

Figure 1. Research procedure

Instruments informal caregivers
primary outcome measures

•
Physical health and function
Two of the eight subscales of the Medical Outcome Study Short Form Health Survey
(SF-36) 17,18 are used to measure physical function and physical role functioning. Three
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Measurements
Measurements take place at baseline, at the end of the intervention after 3 months
(post treatment) and at 6 months after baseline (follow up). For the intervention group
only, there is a second follow up 12 months after baseline to examine whether effects
are still present (Figure 1; Tables 1 and 2).

subscales of the Sickness Impact Profile (SIP) 19,20 are used to measure body care
and movement, mobility and home management. Higher SF-36 scores indicate better
health functioning; higher SIP scores indicate worse function. The caregiver completes
both instruments.
•
Mood
The examiner completes the 19-item Cornell Scale for Depression in Dementia together
with the caregiver.21,22 The examiners are extensively trained and supervised by a
psychologist to ensure interrater reliability. The Depression Rating Scale (DRS) of the
Resident Assessment Instrument Home Care (RAI HC) is an observational scale consisting of seven items.23-25 Geriatric Depression Scale 15 (GDS 15) is used as a self-report
measure.26,27 Higher Cornell, DRS and GDS scores indicate greater impairment.
secondary outcome measures

•
Behavioural problems
The Revised Memory and Behaviour Problem Checklist (RMBPC) is used to assess the
level of behavioural disturbance of the person with dementia.28,29 The scale consists
of 24 items reflecting three subscales, which measure the frequency of depressive
behaviour, disruptive behaviour and memory related problems. Caregivers indicate
how often problems occurred within the past week. Higher scores indicate greater
disease severity.
•
Actigraphy rest/activity cycles
Rest activity data are collected by means of a wrist-worn, watch-size, ambulatory
motion-detecting device, the Actigraph (Camebridge Neurotechnology Ltd., Camebridge, Great Britain). The Actigraph is set to record arm motion in 1-min epochs. People
with dementia are asked to wear the Actigraph 24 hours a day on their non-dominant
wrist during 1 week. Data collected by Actigraph are related with rest-activity levels,
an indirect measurement for sleep-wake cycles.30 Interdaily Stability is a measure of
the degree of resemblance between activity patterns of individual days. Higher values
indicate a more stable rhythm. Intradaily Variability represents the fragmentation of
periods of rest and activity. Normal rest-activity patterns show one major active period
(day) and one major inactive period (night) and therefore show a low Intradaily Variability.
Higher values indicate a more fragmented rhythm. Relative Amplitude represents the
normalized difference between the most active 10-h period in the 24-h cycle in relation
to the uninterrupted least active 5-h period. Higher values indicate a larger difference
between daytime activity and night time rest and thus a stronger rhythm. The three
rest-activity rhythm variables are converted into z-scores and combined to one Total
Rest Activity Score.
•
Cognitive functioning
The Global Deterioration Scale (GDS) is used to clinically distinguish between the global
stages from normality to severe dementia.31
The Mini Mental State Examination (MMSE) is used to get an impression of global
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cognitive functioning.32,33
The 8 Words Test of the Amsterdam Dementia Screening Test 6 (ADS 6) is used to
measure episodic anterograde memory.34
To measure the ability to plan a strategy to solve a problem the Key Search Test of the
Behavioural Assessment of the Dysexecutive Syndrome (BADS) is used.35
Trailmaking Test A & B (TMT A & B) are used to measure visual conceptual and visuomotor tracking, flexibility and working memory.36
The Digit Span Test (forward and backward) is part of the Wechsler Memory Scale-Revised (WMS-R). Work-memory is measured by digit span backward and short-term
memory and attention is measured by digit span forward.37
To measure visual long-term memory the Face and Picture Recognition of the Rivermead
Behavioural Memory Test (RBMT) is used.38,39
Category Fluency is a subtest from Amsterdam Dementia Screening Test 6 (ADS 6).34
This test requires a strategic search mechanism to retrieve information from semantic
memory and is used to measure categorization abilities.
•
Apolipoprotein E4
The status of Apolipoprotein Epsilon 4 (ApoE4) is determined as a baseline variable
and is taken from two buccal mucosa swabs (Catch-All swabs of the firm BIOzymTC
example). ApoE4 might modify the effects of pharmacological treatments. An ApoE4
carrier may react different on a certain treatment, e.g. cholinesterase inhibitors.40 To
control for a possible influence of ApoE4 on treatment effects, we analyze ApoE4.

Table 1. Instruments at different assessment moments for people with dementia
Outcomes

Measurements

T0

T1

T2

T3

SF-36

x

x

x

x

SIP

x

x

x

x

MDS-DRS RAI HC

x

x

x

x

Cornell

x

x

x

x

GDS-15

x

x

x

x

Behavioural problems

RMBPC problems

x

x

x

x

Cognition

GDS

x

MMSE

x

x

x

x

ADS-AWT

x

x

x

x

BADS - Key Search

x

x

x

x

TMT A & B

x

x

x

x

RBMT FR & PR

x

x

x

x

GIT-Category Fluency

x

x

x

x

Digit Span FW & BW

x

x

x

x

Rest/Activity

Actigraphy

x

x

ApoE4

ApoE4

x

PRIMARY OUTCOMES
Physical health

Depressive symptoms

SECONDARY OUTCOMES

SF-36= Short Form Health Survey; SIP= Sickness Impact Profile; MDS-DRS RAI HC= Depression Rating
Scale of the Resident assessment Instrument Home Care; Cornell= Cornell Scale for Depression in
Dementia; GDS-15= Geriatric Depression Scale 15; RMBPC= Revised Memory and Bahaviour Problem
Checklist; GDS= Global Deterioration Scale; MMSE= Mini Mental State Examination; ADS-AWT= 8 Words
Test of the Amsterdam Dementia Screeningtest; BADS-Key Search= Key Search Test of the Behavioural
Assessment of the Dysexecutive Syndrome; TMT A & B= Trailmaking Test A & B; RBMT= Face
Recognition & Picture Recognition of the Rivermead Behavioral Memory Test; GIT-Category Fluency=
Category Fluency from the Groninger Intelligence Test; Digit Span FW & BW= Digit Span Test (forward and
backward) of the Wechsler Memory Scale; ApoE4= Apolipoprotein E4

Instruments people with dementia
primary outcome measures

•
Depressive symptoms
To measure depressive symptoms the self-rating 20-item report scale Centre for Epidemiologic Studies-Depression (CES-D) is used.41,42 Higher scores indicate more severe
depressive symptoms.
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•
General health
One self-report question on general health is used. A higher score indicate higher
impairment.
•
Burden
The Self-Perceived Pressure from Informal Care (SPPIC) is applied to measure caregivers’ feelings of role overload. Higher scores indicate more perceived pressure/
feelings of role overload 43,44.
To assess caregiver distress the Revised Memory and Behaviour Problem Checklist
(RMBPC) is used 28,29. This is a 24-item caregiver-report measure of observable behavioural problems in people with dementia in relation to caregiver distress. Higher scores
indicate higher caregiver distress.
•
Adrenocortical activity
Salivary cortisol is analyzed to measure adrenocortical activity. Several studies showed
that salivary cortisol is a reliable reflection of cortisol levels in blood. 45 Cortisol is
assessed by sampling saliva at the time of awakening and within the first 30 min
after awakening. Early morning cortisol levels seems to be a biological marker for the
individual’s adrenocortical activity when measured with strict reference to the time of
awakening.46
Measurement of possible confounders
To collect dyads’ demographic information and information about their health status
questions are asked concerning nationality, birth date, living situation, education,
ethnic origin, use of medication, history of mental and physical health, present health
status, Body Mass Index, use of alcohol and drugs, exercise history, dementia type,
patient-caregiver relationship and care service use.
Statistical analysis
Data will be analyzed according to the intention-to-treat principle. Outcome analyses will
compare the intervention group with the comparison group using regression analysis.47
Baseline differences in demographic and clinical characteristics will be investigated
using Chi-square tests, t-tests, and analysis of variance (ANOVA).
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secondary outcome measures

Table 2. Instruments at different assessment moments for caregivers
Outcomes

Measurements

T0

T1

T2

T3

CES-D

x

x

x

x

General Health

GHQ

x

x

x

x

Burden

SPPIC

x

x

x

x

RMBPC

x

x

x

x

Cortisol

x

x

PRIMARY OUTCOMES
Depressive symptoms
SECONDARY OUTCOMES

Adrenocortical activity

CES-D = Centre for Epidemiologic Studies-Depression; GHQ = General Health Question; SPICC = SelfPerceived Pressure from Informal Care; RMBPC = Revised Memory and Bahaviour Problem Checklist

Qualitative sub study
The qualitative part of this study provides more insight into the working components
of the home-based intervention as perceived by the people with dementia and their
caregivers. In addition, this qualitative study provides more insight into the impact of
the intervention on the relationship of the dyads
methods

Semi-structured interviews are held with caregivers and people with dementia randomised to the intervention group. Consenting caregivers and people with dementia
are individually interviewed at home. Caregivers and people with dementia with diverse
sociodemographic characteristics are recruited. Recruitment continues until theoretical
saturation is reached.
analysis

Interviews are audio taped and transcribed. The transcripts are initially coded using open
codes based on the words the participants used. Coding starts after the first interview so
that any emergent themes can be incorporated into subsequent interviews. The coding
process is supported by ATLAS.ti (version 6.2; ATLAS.ti GmbH, Berlin, Germany). To
ensure external validation and increase reliability, two researchers independently code
the data. Differences are discussed until consensus is reached.
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Ethical principles
The study is conducted according to the principles of the Declaration of Helsinki and
in accordance with the Medical Research Involving Human Subjects Act. The Medical
Ethics Committee of the VU University Medical Center approved the study protocol
(registration number 2008/320).

Discussion
This paper describes the study protocol of a randomised controlled trial of a homebased physical exercise and support programme for people with dementia and their
caregivers. Home-based psychosocial interventions for people with dementia and their
caregivers are highly relevant, because in the coming years the number of people with
dementia will increase and most of them will continue to live at home. Therefore, this
study is aimed at the development of an evidence-based treatment of people with
dementia and their caregivers in the community. Furthermore, a qualitative sub study
is carried out to provide insight into the working components of the intervention as
perceived by the people with dementia and the caregivers and to provide insight into
the impact of this intervention on the quality of the relationship of the dyads.
A major strength of this study is the focus on both people with dementia and their
caregivers. Both caregivers and people with dementia are included in the intervention
and the potential outcomes of the intervention on both parties are assessed. We expect
that both parties benefit from the intervention, both directly but also indirectly due
to the positive effects on their counterpart. Another strength is the measurement of
depressive symptoms from different perspectives with subjective and more objective
measures to create a complete overview of mood in the dyads. Depressive symptoms
of people with dementia are measured by clients’ self-report (GDS-15) and caregivers’
and clinical examiners’ observation (Cornell and MDS-DRS RAI HC respectively). In
addition, depressive symptoms of caregivers are measured by a self-report measure
(CES-D) as well as by a biological marker (adrenocortical activity).
Designing a psychosocial intervention study also faces a number of challenges. First, it
is impossible to blind coaches and the dyads for treatment conditions. The students that
collect the data will be blinded to try to minimize the information bias effect. However, a
risk is that the dyads disclose their group allocation during the assessments. Therefore,
before each assessment dyads are asked not to inform the examiners about the intervention. To monitor the success or failure of the blinding, after each measurement the
examiners are asked whether they know to which group the dyads had been allocated.
Furthermore, the most appropriate control condition for this type of intervention could
be debated. In this study, we chose to provide a minimal, but meaningful intervention
to participants in the comparison group, rather than attention only. The minimal intervention consisted of written educational material and brief telephone calls.
This community-based intervention has the potential to improve the mental health of
both people with dementia and their caregivers, which is highly relevant regarding the
rising burden of dementia on society.
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Process evaluation of a multicomponent dyadic intervention study with exercise
and support for people with dementia and their family caregivers. Trials, 15(1), 401

Abstract
Background
A randomized controlled trial of a multicomponent dyadic intervention (a translated
and adapted version of an intervention that has been shown to be effective for people
with dementia in the US) was performed. The exercise and support intervention was
intended to reduce depressive symptoms of people with dementia and their caregivers. The purpose of this process evaluation is to create in-depth insight into the
delivery of the intervention and the effect analysis, to prevent drawing inappropriate
conclusions on the efficacy or effectiveness of the intervention, and to formulate
recommendations for future studies on complex geriatric interventions.
Methods
Qualitative and quantitative data were collected. The process evaluation was
performed according to the model presented by Reelick and colleagues, which
encompasses the following three process components: (1) success rate of recruitment and quality of the study population; (2) the quality of execution of the complex
intervention, and (3) the process of acquisition of the data.
Results
The study design met high research standards and the intervention was carefully
delivered. Evaluation of the study population quality, revealed a profound recruitment
process resulting in a reasonable sample size. Attrition rate during follow-up was
acceptable. With regard to the evaluation of the intervention quality, most interviewed
participants experienced benefits of the intervention. Attendance at the home visits
was high and attrition to homework was moderate. Evaluation of the data acquisition
showed the positive value of the use of a mixed design; qualitative analysis of the
intervention revealed outcomes not measured in the quantitative analysis.
Conclusions
The process evaluation revealed a carefully and soundly performed study. The mixed
design contributed to valuable insights. However, there were some restrictions worth
considering. The intervention components may have different feasibility by moderate
attrition to homework and some negative experiences of participants, which may be
an indication of a too intensive intervention for this frail population in this specific
country. As a result, the results of the statistical effect analysis should be interpreted
with caution
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The negative impact of dementia has been widely studied: psychological, behavioral,
and physical symptoms decrease the quality of life of both people with dementia and
their family caregivers.1,2 Since most people with dementia live at home with the help
of a family caregiver for as long as possible, community-based interventions are highly
needed. As an alternative to pharmacological treatments with limited effectiveness and
possible adverse effects,3 systematic reviews have demonstrated the effectiveness
of nonpharmacological or psychosocial treatments for behavioral and psychological symptoms in people with dementia.4-7 Psychosocial interventions that address
both the person with dementia and their caregiver (so-called dyadic or combined
interventions) have the potential to reduce the frequency and severity of behavioral
and psychological symptoms of dementia as well as negative caregiver reactions,7-12
especially when delivered individually at home using multiple components (multicomponent interventions).
Considering the potential of multicomponent dyadic interventions, we performed an
exercise and support intervention study for people with dementia living at home and their
caregivers that was primarily intended to reduce depressive symptoms. To investigate
the effects of the multicomponent dyadic intervention study a randomized controlled
trial (RCT) was executed.13 This intervention was largely based on an intervention of
Teri and colleagues (2003), which showed beneficial effects for people with dementia
in the US.14 Time and money might be saved when an intervention program that has
already been developed, piloted and evaluated on effectiveness in one country can be
directly proven to be effective in the healthcare context of another country.
Complex interventions include several components and are thus subject to more
variation making replication more difficult, in particular for this vulnerable target population with dementia. To interpret any outcomes, evaluating the feasibility of a complex
intervention study is essential before execution of any quantitative outcome effect
analyses. Such a process evaluation is needed for drawing the appropriate conclusions
on the effectiveness of the intervention study. Therefore, process evaluations should
be performed to the same high methodological and reporting standards as the clinical
trial and its outcomes.15 However, many complex interventions are not evaluated to
a standard and, when a process evaluation is present, the evaluation components
differ from study to study. Possible causes are a lack of standardized measurement
instruments for process evaluations and the fact that these evaluations may be time
consuming and regarded to be of less interest than the effect analyses.15 In dementia
studies especially, the burden on dementia people and their caregivers because of
additional measurements may hamper a process evaluation. However, for complex
interventions in this vulnerable target dementia population, accurate insight in the
process is very important and has to be accurately planned.15
There are different guides, frameworks and models available for performing a process
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evaluation.15-18 Although these models provide an extensive evaluation of the intervention, they do not include an evaluation of the study or they do not describe in detail how
to carry out a process evaluation.16-18 Both components are important in understanding
the results of an effectiveness study.19 The model presented by Reelick and colleagues
integrates both an evaluation of the intervention and the study, and is specifically
designed for evaluating complex geriatric interventions, including a detailed process
evaluation.15 The primary goal of the model presented by Reelick and colleagues is to
create in-depth insight into the performed intervention and effect analysis, to prevent
drawing inappropriate conclusions on the efficacy or effectiveness. Furthermore, it
gives information on barriers and facilitators, and experiences from participants of this
intervention study, resulting in recommendations for future studies or replications of
complex geriatric interventions.
In this article, a process evaluation of this RCT intervention study is carried out according to the three questions formulated by Reelick and colleagues:15 1) what is the
quality of the success rate of recruitment and the quality of the study population; 2)
what is the quality of execution of the intervention; and 3) what is the quality of the
process of acquisition of the data?
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Randomized controlled trial: population, randomization and blinding
For the RCT study both people with dementia living in the community and their family
caregivers were included. Inclusion criteria for people with dementia were a diagnosis
of dementia made by a physician (for instance, a general practitioner, psychiatrist,
geriatrician or neurologist), a minimum age of 55 years, and living at home with a
caregiver willing to participate in the home visits. For people with dementia who where
interested in the study there was no requirement for permission from their physician to
participate in this study. Exclusion criteria for people with dementia were use of antidepressants, presence of psychotic symptoms, mini mental state examination (MMSE)
score < 14 and receiving more than 2 days of respite care in a day-care facility at the
start of the intervention. Exclusion criteria for caregivers were physical disorders that
hampered assistance with the exercises, presence of psychotic symptoms and use
of antidepressants. Furthermore, caregivers needed to have at least some depressive
symptoms (Centre for Epidemiologic Studies-Depression (CES-D) score > 5) and enough
understanding of the Dutch language to be included.
After initial assessment a total of 111 people with dementia and their caregivers (dyads)
living in the community were randomly allocated to the intervention group (n=57) or the
comparison group receiving minimal intervention (n=54). An independent researcher
made the random allocation schedule (in blocks of 20 dyads), using Random Allocation
Software, version 1.0 (M.Saghaei, Isfahan, University of Medical Sciences, Isfahan,
Iran).20 Self evidently, dyads and their intervention instruction coaches were aware of
the treatment assigned. Although examiners were blinded to the group allocation and
dyads were asked not to disclose their group allocation at the start of each measurement, group allocation became clear to examiners in practice.
Outcomes were measured three times: before intervention, after 3 months (post-intervention), and after six months (follow-up). For the intervention group only, there was a
second follow-up measurement at 12 months. Primary outcome variables were physical health (people with dementia) and mood (people with dementia and caregivers).
Secondary outcome measurements were directed at burden (caregivers) and behavior
problems and cognition (people with dementia).
The study design has been extensively described elsewhere.13
Intervention
The intervention was largely based on an intervention of Teri and colleagues, which
showed beneficial effects for people with dementia.14 That intervention combined a
physical exercise program (30 minutes of daily moderate-intensive exercise) for people
with dementia and teaching caregivers how to manage behavioral problems (Activating
events Beliefs Consequences (ABC) training) and to identify pleasant activities.
After a pilot study, using a translated version of the Teri intervention, we made changes
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to the intervention components and duration to adapt the intervention to the Dutch care
situation. Because the evaluation of the pilot study showed that a proper execution of
the intervention took more than 1 hour, we decided to concentrate on physical exercise, education and pleasant activities training and to drop the time consuming ABC
training. This choice was further motivated by the fact that cognitive reframing (based
on the ABC theory) has already been shown to be effective, whereas the effectiveness
of physical exercise and pleasant activities training for people with dementia and their
caregivers in the community is less well studied.21 In addition, we used elements of
a Dutch exercise program for people with dementia and their caregivers designed by
Dutch physiotherapists.22 To improve the attractiveness of the exercises for people with
dementia, we used additional materials like a ball, weights and elastic bands, which we
integrated with the original exercises. Furthermore, in contrast to the intervention of Teri,
we taught caregivers not only to plan pleasant activities for people with dementia but
also for caregivers themselves to reduce psychological distress. To the user manual, we
added a list with pleasant activities ideas especially for caregivers to stimulate planning
pleasant activities for themselves. The number of home visits was decreased to eight
instead of the original 12 (in order to comply with Dutch health insurance regulations
about the number of home visits typically reimbursed), and the frequency of home
visits in the first month was decreased to one instead of two home visits per week. In
the Netherlands, for people with dementia living in the community and interested in
this intervention it is common to receive respite care in a day-care facility for one or
more days. In our sample, most people with dementia received 2 days respite care
in a day-care facility, so more than one session per week would have been too time
consuming in the daily life of the dyads.
In the final adapted intervention, dyads allocated to the experimental group received
an intervention consisting of two components: an exercise component and a support
component (Table 1). Each aspect of the protocol was implemented with both the person
with dementia and the caregiver present. The goal of the exercise component was to
motivate dyads to complete 30 minutes of active exercise at least 3 days a week. In line
with the intervention of Teri and colleagues four types of exercises were instructed and
practiced: flexibility, strengthening, balance and endurance exercises.14 The exercises
were introduced gradually, session-by-session by an individual coach. Alongside the
instruction visits, all dyads received a user manual with pictures of the exercises and
easy-to-read instructions. This manual included also session-specific worksheets with
information and psycho-education for each visit. The support component, directed at
both the person with dementia and the caregiver, included three elements:
(a) psycho-education, (b) communication skills training and (c) pleasant activities
training. The goal of psycho-education was to educate the dyad about dementia (that
is, its impact on the person with dementia and caregiver and how to deal with it). The
communication skills training taught techniques for facilitating the dyad’s communication such as tips about tone of voice and speed. Pleasant activities training stimulated
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Table 1. Summary description of total intervention: eight home visits including homework
Week number

Summary description intervention: eight home visits including homework

Week 1

Home visit 1
Acquintance and explanation of the different components of the intervention by the
coach. Introduction of first flexibility exercises
Physical exercise homework: complete 30 minutes of flexibility exercises on at least 3
days by both person with dementia and caregiver

Week 2

Home visit 2
Training communication skills. Psycho-education about specific behavior disturbances
in dementia, such as depression, delusions, anxiety and agitation. Demonstration and
practice of flexibility exercises.
Physical exercise homework: complete 30 minutes of flexibility exercises on at least 3
days a week by both person with dementia and caregiver

Week 3

Home visit 3
Introduction of pleasant activities training. Introduction and practice of first strength
exercises.
Physical exercise homework: complete 30 minutes of flexibility and strengthening
exercises on at least 3 days by both person with dementia and caregiver
Pleasant activities homework: plan 2 to 3 pleasant activities for person with dementia
and monitor mood

Week 4 & 5

Home visit 4
Planning 2-3 pleasant activities for person with dementia in the next 2 weeks.
Demonstration and practice of flexibility and strength exercises.
Physical exercise homework: complete 30 minutes of flexibility and strengthening
exercises on at least 3 days a week by both person with dementia and caregiver
Pleasant activities homework: plan 3 pleasant activities for person with dementia and
monitor mood
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the inclusion of pleasant activities in daily life for both the person with dementia and
the caregiver. Dyads were asked weekly to plan pleasant activities for both partners.
A personal coach visited the dyads in their own homes for eight 1-hour home visits
over 3 months. In the first month the dyads were visited weekly, followed by bi-weekly
home visits over the next 8 weeks. The coaches were five MSc students of the Department of Clinical Psychology, VU University, who followed a special training program
on geropsychology and an extensive training to provide the present intervention. To
ensure that all coaches followed the treatment protocol in the same way, all coaches
were supervised by a psychologist during three visits and three intermediate meetings
were planned with all coaches under supervision of the psychologist.

Table 1. Summary description of total intervention: eight home visits including homework
Week number

Summary description intervention: eight home visits including homework

Week 6 & 7

Home visit 5
Psycho-education about coping strategies for caregiver. Introduction of balance
exercises.
Physical exercise homework: complete 30 minutes of flexibility, strengthening and
balance exercises on at least 3 days a week by both person with dementia and
caregiver
Pleasant activities homework: plan 3 pleasant activities for person with dementia and
monitor mood

Week 8 & 9

Home visit 6
Psycho-education about the importance of respite care for caregiver. Planning pleasant
activities for caregiver. Introduction of endurance exercises.
Physical exercise homework: complete 30 minutes of flexibility, strengthening, balance
and endurance exercises on at least 3 days a week by both person with dementia and
caregiver
Pleasant activities homework: plan 3 pleasant activities for caregiver and monitor
mood

Week 10 & 11

Home visit 7
Psycho-education about dealing with stress reaction for caregiver. Teaching caregivers
effective instructions to encourage exercises and to avoid problems.
Physical exercise homework: repeat and continue learned flexibility, strengthening,
balance and endurance exercises for 30 minutes on at least 3 days a week by both
person with dementia and caregiver
Pleasant activities homework: plan 3 pleasant activities for both partners and monitor
mood

Week 12

Home visit 8
Special attention is paid to maintain exercise training and pleasant activities training in
future.
Physical exercise homework: repeat and continue learned flexibility, strengthening,
balance and endurance exercises for 30 minutes on at least 3 days a week by both
person with dementia and caregiver
Pleasant activities homework: plan 3 pleasant activities for both partners and monitor
mood

Comparison group with minimal intervention
Besides the usual care, dyads allocated to the comparison group received a minimal
intervention. This minimal intervention consisted of information bulletins with general
information such as car driving and technology support. Every month, these dyads
received one bulletin (three in total) and a phone call by one of the coaches (three in
total). The goal of these 10-minute phone calls was to listen to the caregiver and show
empathy.
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Table 2. Process evaluation components and related process measures of a complex intervention
according to Reelick and colleagues (2011)15
Process components

Process measures

Study population quality

1. Recruitment and selection rate
2. Barriers and facilitators in recruitment and selection process
3. Follow-up: attrition rate
4. Barriers and facilitators for follow-up

Quality of complex intervention

1. Quality of delivery of the interventional components
2. Barriers and facilitators for delivery of interventional components
3. Adherence to interventional components
4. Barriers and facilitators for adherence to interventional components
5. Experience of participants and instructors with interventional
components

Data acquisition process

1. Outcome measures: coverage of interventional components
2. Completeness of data collection
3. Barriers and facilitators for data collection

89

Chapter 4 Process evaluation

Process evaluation design
We structured and evaluated our process evaluation of the RCT study and the intervention according to the framework presented by Reelick and colleagues.15 Reelick
structured the process evaluation for trials on complex interventions into three components (used as a basis for our three defined research questions): (1) success rate
of recruitment and quality of the study population; (2) the quality of execution of the
complex intervention; and (3) the process of acquisition of the data (Table 2). To assess
each process component we made use of a mixed-method design, in which we analyzed quantitative and qualitative data. Quantitative data were used to answer research
questions 1 and 3 on the quality of study population and data acquisition. Qualitative
data were mainly used for answering research question 2 on the quality of the intervention components. Table 3 shows the variables operationalizing the three process
components of our multicomponent intervention study.

Table 3. Process variables collected for the process evaluation of a multicomponent dyadic
intervention study according to Reelick and colleagues (2011)15
Process measures

Process variables

Study population quality
1. Recruitment and selection rate

a) Number of eligible persons in screened population
b) Number of dyads from the sample of eligible persons
c) Number of dyads versus aimed number

2. Barriers and facilitators
in recruitment and selection
process

a) Difference in baseline characteristics between nonparticipating and
participating eligible dyads
b) Motivation of nonparticipating and participating eligible dyads
c) Experience with recruitment and selection

3. Follow-up: Attrition rate

Number of dyads completing follow-up versus number started

4. Barriers and facilitators for
follow-up

Reasons for drop-out and motivation for continued participation

Quality of complex intervention
1. Quality of delivery of the
interventional components

a) The part of each component and the home visits delivered by the
coaches
b) Satisfaction with delivery of home visits

2. Barriers and facilitators
for delivery of interventional
components

Reasons for diverging from or applying intervention components

3. Adherence to interventional
components

a) Number of home visits followed
b) Intervention components (partly) followed
c) Homework adherence

4. Barriers and facilitators for
adherence to interventional
components

Motivation for (lack of) attendance and compliance

5. Experience of participants and
instructors with interventional
components

a) Perceived benefit
b) Strong and weak aspects of the interventional components and
total intervention

Data acquisition process
1. Outcome measures: Coverage
of interventional components

Average number of outcomes per component

2. Completeness of data
collection

a) Number and characteristics of missing data
b) Feasibility of outcome measures
c) Reasons why data were missing

3. Barriers and facilitators for
data collection

Comparison of qualitative and quantitative effectiveness data
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Qualitative data
We used data from semi-structured interviews, conducted by the first and third author,
with eleven dyads who completed the eight home visits of the intervention, and interviewer reflection notes made directly after the interviews. In addition, daily exercise
and pleasant activities logs of all caregivers (n=57) in the intervention group were
used. The eleven dyads were selected using the purposeful sampling technique: we
invited dyads with diverse adherence to exercise and pleasant activities planning and
gender, age, dementia type and type of relationship between caregiver and person
with dementia, as shown in Table 4. No dyads refused to participate in the interviews.
Interviews continued until saturation was reached. The semi-structured interview was
guided by a series of pre-determined questions to explore participants’ experiences
of the intervention components (exercise and support), with flexibility in the order in
which they were asked to allow the interview to flow. Questions included: Could you
describe your experiences with regard to the physical exercises? Could you describe
your experiences with pleasant activities planning? Could you describe your experiences with regard to the communication skills training?
The participants were interviewed at home. When possible, people with dementia and
caregivers were interviewed separately without each other’s presence. Because most
dyads lived together, the non-participant was asked to stay in another room. Some
dyads wanted to be interviewed together (“We have no secrets from each other”, CG
2). Field notes were made directly after the interview on a semi-structured form. Digital
recordings were directly reviewed upon the return of the interviewers. There were no
recording failures. Regular meetings were held between first, second and third author
to discuss important themes and any conceptual issues. No repeat interviews were
carried out to avoid excessive burden on participants.
Analysis
The interviews were audio taped and transcribed verbatim. The transcripts were initially
coded using open codes based on the words the participants used. Coding started
after the first interview so that any emergent themes could be incorporated into sub-
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Quantitative data
Quantitative data were collected using the research database. As shown in Table 3, to
evaluate the study population, success rate of recruitment, selection rate and attrition
rate were defined by a description of the number of eligible persons in the screened
population, the number of participants from the sample of eligible persons, the number
of participants versus the aimed number, differences in baseline characteristics between
nonparticipating and participating eligible persons and the number of dyads completing
follow-up versus the number who started. To evaluate the data, outcome measures and
completeness of data collection were defined by a description of average number of
outcomes per component and number and characteristics of missing data.

sequent interviews. To avoid bias, the first three authors independently coded the
data. The coding process was supported by ATLAS.Ti (version 6.2; ATLAS.ti GmbH,
Berlin, Germany). Differences were discussed until consensus was reached. Interviewer
reflection notes and logbooks of all dyads randomized to the intervention group (n=57)
were used to verify the conclusions drawn from the qualitative analysis.
For quantitative analysis, descriptive statistics were used to analyze selection rate and
attrition rate using IBM SPSS Statistics 20 (IBM, SPSS Inc., Chicago, IL).
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Ethical aspects
Eligible dyads were asked to sign an informed consent. Informed consent was asked
from both the person with dementia and the caregiver. All participants signed their
informed consent (all people with dementia were able to sign their own informed consent). In the Netherlands mental competence is assumed, unless there is reason to
doubt or evidence that this is not the case. When judging capacity, the use of cognitive
measures such as the MMSE as a proxy for judging capacity is limited.23,24 To check
the competence of people with dementia in this study, we explained what participation
in the study (including homework) would mean for them. In addition, we asked a few
open-structured questions in order to verify if they understood and could reproduce
the treatment information. They were not included in the study if their answers were
not in line with what they had been told and, in these cases, we did not consider them
as competent to make their own decision. The study protocol was approved by the
Medical Ethics Review Committee of the VU University Medical (registration number
2008/320) and is registered at the Netherlands National Trial Register (NTR). Trial
number: NTR1802.

Results
Study population
recruitment and selection rate

Recruitment was time consuming and complicated in this geriatric population. We
started the recruitment with advertisements in national and local newspapers and on
geriatric websites. These advertisements yielded almost no reactions of interested
dyads. This was also true for personal letters sent to caregivers of people with dementia via caregiver organizations. Therefore, we changed our recruitment strategy into
a personal approach to the dyads by giving presentations at local Alzheimer cafes
(public meetings for people with dementia, their caregivers and others). We started with
visiting Alzheimer cafes in the neighborhood of Amsterdam. Later, we expanded our
visits to Alzheimer cafes throughout the Netherlands. Personally contacting potential
participants or case managers was more successful. When contacting case managers,
we asked them to look out for potential participants in their own caseload. Case managers contacted clients that seemed to be potential participants for this study and,
if they were interested, their permission was asked to whether the researchers were
allowed to contact them. Because of time and financial reasons, we decided to finish
the recruitment after 3 years of recruitment efforts (initially we reserved 1 year for the
recruitment of all participants). Eventually, we found 146 interested dyads who were
screened for eligibility. To detect an effect size of d >0.40 between the experimental
and comparison condition with α = .05 and β = .80, 78 dyads in each group would
have been needed, 156 dyads in total (100 %). In total, 111 dyads (71 % of the number
needed) living throughout the Netherlands met all eligibility criteria (Figure 1) and were
randomized and included in the intervention or the comparison group (Figure 2).

Figure 1. Recruited eligible dyads throughout the Netherlands (Source: Google Maps),
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Figure 2. Flow diagram of the randomized controlled trial

barriers and facilitators in recruitment and selection process

Barriers for participation of 35 initially interested dyads were diverse. Twelve people
with dementia (n=12) did not meet inclusion criteria because of low MMSE score (<
14) and four caregivers (n=4) did not meet inclusion criteria because of the use of
antidepressants. Other reasons for non-participation were based on second thoughts
of initially interested dyads about the intensity of the intervention study: the expected
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Assessed%for%eligibility%(n%=%146)%

participation burden for the caregiver (n=6) and lack of time of the caregiver (n=2). Also,
non-cooperation by the person with dementia (n=9), the death of a person with dementia
(n=1) and a negative advice from a neurologist of a person with dementia (this person
with dementia personally chose to ask for and follow advice of his/her physician) to
participate in the intervention study (n=1) were reasons for non-participation. A facilitator in recruitment of dyads was the possibility to exercise during the intervention;
this was the most named reason by the dyads to participate in the study. Arguments
for participation given by these interested dyads were: the hope of a positive effect of
exercise on cognitive functioning, the general idea that exercise is good for body and
mind, a need for exercise on doctor’s prescription, the advantages of a ‘home based’
program and caregivers’ hope for a higher activity level in the person with dementia by
doing the exercises. Another facilitator for the recruitment of dyads was participation
in scientific research. Dyads indicated that they liked to participate in the intervention
in the interest of scientific research, to do something for society.
follow-up: attrition rate and barriers and facilitators for follow-up

In people with dementia, drop-out was mainly due to mortality of the person with
dementia, nursing home placement or hospitalization, physical and mental burden
and health problems. Drop-out in caregivers was mainly due to perceived burden of
providing care, health problems and mortality of their care receiver (Figure 1). Before
the first post measurement, 13 (14 %) of people with dementia and 11 (12%) caregivers
dropped out (in total 11 dyads: 10 %). Before the 6-month follow-up measurement, 13
+ 11 (27 %) people with dementia had dropped out and 11 + 12 (26 %) caregivers had
dropped out; in total 23 dyads (21 %). Drop-out rates for both the intervention group
and the comparison group were comparable.
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components

As shown in Table 3, 44 dyads (77.2%) completed all eight home visits. Five dyads
(8.8%) did not start with the home visits because of death or nursing home placement of
the person with dementia. Reasons for canceling or rescheduling a session were health
issues of the person with dementia or caregiver, obligations of the dyads (health care
visits, funerals, work obligations of the caregiver), change of days in day care facility
of the person with dementia, and planned holidays of the dyads.
During the home visits, in the presence of the coach, all dyads were willing to participate
in all intervention components, but the dyads differed in performing the intervention
components when not in presence of the coaches. In the intervention group, 39 dyads
(68.5%) continued to exercise at home and 27 dyads (47.4%) continued to plan pleasant
activities after visits by their coach (Table 5). A facilitator to delivery of both the exercise
and the support component was the participation of motivated dyads (more specifically
in the case of delivery of the exercise component - the participation of sportive dyads
and/or healthy dyads). Barriers in delivery of the exercise component were physical
complaints and caregiver burden.
Outside the home visits of the coach, homework (exercises and planning pleasant
activities) was not always completed by the dyads as was demonstrated by dyads’
logs. Barriers for homework exercise performance were physical impairments of the
person with dementia, time constraints, burden of the caregiver, fatigue of the person
with dementia and difficulties in motivating the person with dementia by the caregiver. Barriers for planning pleasant activities were time constraints and burden on the
caregiver. These barriers for the performance of homework assignments may indicate
a too intensive intervention for this older frail population or a need for more guidance
of the dyads by a coach.

Table 5. Compliance to homework (exercise and pleasant activities planning) and presence home
visits
HOMEWORK AND HOME VISIT COMPLIANCE (n=57)
Home visit compliance (8 home visits)
Completed: 6 - 8 home visits

n (%)
n=57
44 (77.2)

Partly completed: <6 home visits

8 (14)

Not started with intervention: no home visits

5 (8.8)

Homework exercise compliance (3 times a week)
3 or more time weekly exercise

23 (40.4)

1-2 times weekly exercise

16 (28.1)

0 times weekly exercise (intervention (partly) received)

13 (22.8)
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Multiple intervention components
quality, barriers and facilitators of delivery and adherence of the interventional

Table 5. Compliance to homework (exercise and pleasant activities planning) and presence home
visits
HOMEWORK AND HOME VISIT COMPLIANCE (n=57)

n (%)

Planning pleasant activities compliance (without assistance coach during at least six weeks)
Planned pleasant activities according protocol: >6 weeks
Partly planned pleasant activities: 1 - 6 weeks

18 (31.6)
9 (15.8)

No pleasure activities planned (intervention (partly) received)

25 (43.9)

No pleasure activities planned (not started with intervention)

5 (8.8)

Combined homework & home visits compliance
Fully compliance according to the protocol: completed 8 home visits, exercised 3
times a week, and planned pleasant activities
Moderate compliance

9 (15.8)
43 (75.4)

Not started with intervention

5 (8.8)

experiences of participants with exercise intervention component

Most interviewed participants indicated that they experienced some benefits from the
exercises: most people with dementia and almost all caregivers indicated increased
pleasure and mood. Some people with dementia and a few caregivers indicated better
self-esteem.

“Our coach was surprised I made such good progress in performing the
exercises”. (PD 2 proudly said)
Some people with dementia and almost all caregivers mentioned increased awareness
of the importance to exercise and some caregivers experienced doing exercises as a
pleasant daytime activity in case of bad weather. Furthermore, an interesting mutually
indicated benefit of the exercise component was improvement of the quality of the
relationship (doing something together increases the confidence in each other) for
about a half of the caregivers and some people with dementia.

“Reciprocity and interaction! The good thing of the program was that it was
directed to both of us. That was clear from the start of the program. In case
of a dementia process, equality between partners should be maintained as
long as possible. My partner and I had the idea that we do it together; we
can do it together”. (CG 5)
Interviewed participants indicated that different elements incorporated in the intervention components contributed to their experienced benefits. Named elements by
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“I had not expected that she liked the exercises with the ball the most. She
is almost childlike in that; when we go out, the ball has to go with us. This
great effect is an eye opener to me. And this soft ball does not damage
anything inside the house. I also notice that she becomes happy by playing
with the ball. She starts laughing and I start to make jokes”. (CG 9)
Negative working elements were also indicated by interviewed participants. A few
caregivers mentioned that doing exercises confronted the person with dementia with
physical and mental inabilities. Furthermore, strengthening and balance exercises
were indicated to be difficult for people with dementia by some caregivers and people
with dementia.
experiences of participants with support intervention component

Thinking about pleasant activities made most caregivers more aware of the importance
of these activities.

“After the support of the coach, we do not undertake more activities alone
or together. We undertake activities with more awareness”. (CG 2)
“When we now plan an activity, we think more about the experience of the
activity for both or one of us”. (CG 1)
Most interviewed caregivers were neutral about the communication skills training.
Caregivers mentioned no specific benefits of the communication training, and caregivers
mentioned they were already familiar with these communication skills. This was also
about the case for psycho-education: about half of the interviewed caregivers mentioned
they were already familiar with the educational information provided by the coach as
they had already received the same information via case manager visits, at Alzheimer
Cafe visits and via information material from the Dutch Alzheimer Foundation. However,
these caregivers also noticed that they experienced this educational repetition as
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both people with dementia and caregivers were the presence of the coach, the use
of the ball and the user manual with pictures of the exercises. For some people with
dementia and some caregivers (mentioned about their care receiver), the pictures in
the user manual worked out as an important mnemonic (sometimes better than verbal
instructions) in how to perform the exercises. Almost all caregivers mentioned that
remarks of the coach had more influence on the person with dementia than their own
remarks in the absence of the coach. Caregivers indicated that the method of the coach
was personal, positive, stimulating and with patience for the person with dementia.
For some people with dementia and about a half of the caregivers, the exercises with
the ball were the most attractive.

pleasant. Most caregivers indicated that a general benefit of the conversations with the
coach was decreased loneliness. This benefit is closely related to received attention,
indicated by most caregivers as a working element of the received support.

“Most of the time we see nobody. We just have lonely days. We were
looking forward to the visits of our coach”. (CG 7)
Another useful element indicated by a few caregivers was the use of pleasant activities
logs.

“ Writing down our planned pleasant activities was important to me. Then,
afterwards, you only just have to do it”. (CG 9)
An important need mentioned by half of the interviewed caregivers was private time with
the coach without the person with dementia being present. During conversations in the
presence of the person with dementia, these caregivers indicated they felt controlled
by their care receiver when talking about their thoughts and feelings.

“There was time to talk with the coach about problems. However, I couldn’t
tell my problems in the presence of my partner, do you understand? That
was difficult. I couldn’t speak freely about my thoughts and emotions”. (CG
4)
Data acquisition

outcome measures: coverage of interventional components

Quantitative outcome measures were directed at mood, burden and general health
for caregivers and directed at mood, behavior problems, physical health, cognition
and rest-activity rhythm for people with dementia. The qualitative study part revealed
that some of the experienced benefits named by the interviewed participants were
not specifically assessed as quantitative outcomes (increased pleasure, increased
relationship quality, increased self-esteem, decreased loneliness, better awareness of
the importance of pleasant activities and doing exercises as a new daytime activity in
case of bad weather).
completeness of data collection

To prevent missing values, examiners were instructed to check the completeness of
questionnaires after they had been filled out. There were no missing values among
caregivers on the primary outcomes in the baseline measurement. One caregiver had
missing values on the primary outcomes in the post-measurement assessment by
not filling out the back of the questionnaire. None of the other caregivers had missing
values on the primary outcome otherwise than drop-outs in post-measurement or
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barriers and facilitators for data collection

According to the participants, quantitative measurements were considered as long,
but not too burdensome. The measurements for the people with dementia and the
questionnaires for caregivers for the quantitative study part were easy to understand
and follow.
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follow-up measurement. In people with dementia, there were no missing values on
primary outcomes in all measurements otherwise than drop-outs.

Discussion
This process evaluation was conducted to create in-depth insight into the performed
exercise and support intervention study designed to reduce depressive symptoms in
people with dementia and their family caregivers living in the community. We evaluated
the study population, intervention components and data acquisition before the effect
analysis based on qualitative and quantitative data according to the framework of
Reelick and colleagues.15
Study population quality
Evaluation of the study population quality revealed a profound recruitment process,
which demonstrated that the modest sample size (though the sample size is reasonable
in this field of geriatric research) is due to the difficult accessibility of participants in
this frail population and is not due to the tireless efforts of the main researcher. It was
difficult to find interested dyads, and therefore the recruitment of participants took longer
than originally planned. What did work was recruitment via Alzheimer cafés. However,
recruitment efforts may have generated a self-selected group of dyads who were more
motivated to exercise. This could have influenced external validity by not approaching
dyads who were not familiar with exercise or, for instance, not visiting Alzheimer Cafes.
Furthermore, not all interested dyads met inclusion criteria (n=16) or, for example,
dyads were unwilling to participate after receiving more information (n=8) because of
expected burden on the caregiver or lack of time of the caregiver. However, the dropout rate during follow-up was reasonable (< 30%). Conventionally, a 30% drop out rate
for long-term follow-up (≥ 6 months) studies is regarded as acceptable in this older
population dealing with a degenerative dementia process.12 For people with dementia,
the drop-out rate in the study of Teri and colleagues was similar at post-measurement
(caregivers were not measured in the study of Teri and colleagues).14 Future studies
for people with dementia living at home and their family caregivers should account for
the barriers to recruiting, such as concerns about time needed from the caregiver. Our
sample size was not confined to a particular metropolitan area: dyads throughout the
whole country were participating, indicating no geography bias. Furthermore, there
were no complicated informed consent regulations, which may block participation of
eligible dyads. In the present study, all eligible dyads, including people with dementia,
signed informed consent, which indicated no informed consent bias.
Multiple intervention components quality
Although most people with dementia and their caregivers experienced benefits of both
intervention components (exercise and support) and had high attendance rates to the
eight home visits (n=44), attrition to homework was modest (n=39 for exercise homework and n=27 for pleasant activities homework). As is shown in Table 5, homework
adherence was better for the exercise component than the pleasant event support
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Data acquisition
Evaluation of the data acquisition showed a careful collection of data with almost no
missing data in primary outcomes and the positive value of the use of a mixed design:
qualitative analysis of the intervention revealed outcomes not measured in the quantitative analysis such as pleasure, relationship quality, self-esteem, loneliness and
awareness. For future quantitative research in this field, we recommend using instruments with good psychometric properties to measure these ‘experienced’ outcomes,
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component of the intervention, which indicates that the exercise component might be
better suited to the needs of the participants. With regard to the exercise component,
participants experienced pleasure, better mood, more self-esteem, increased awareness of the importance to exercise and improvement in the quality of the relationship.
Furthermore, caregivers mentioned that doing exercises was a pleasant daytime activity
in case of bad weather. With regard to the support component, named benefits were
increased awareness of the importance of pleasant activities and decreased loneliness.
There were also disadvantages brought up by participants, which may indicate a too
intensive intervention for this frail population: a few caregivers experienced performing
the intervention to be a burden because of losing too much of their valuable time and
noticed an unpleasant confrontation for physical and mental inabilities in their care
receivers by performing (too complicated) exercises. This was due partly to the specific
care situation in the Netherlands: most people with dementia living at home receive
one or more days respite care in a day-care facility and receive home visits of a case
manager (a personal counselor for people with dementia and their caregivers). Together
with the visits and homework for the present intervention study, little free time was
left between the caregiver and the person with dementia. For future comparable intervention studies, we advise carefully weighing the burden-benefit ratio in this frail older
population and in addition to take note of the fact that usual care can vary by region.
Three quarters of the dyads completed six to eight home visits, which indicates that
it was feasible to deliver the intervention as its current frequency and duration. Meanwhile, adherence to homework according to protocol was moderate, being somewhat
better for the exercise component than the pleasant activities support component of
the intervention. Comparison of these exercise rates with Teri and colleagues showed
no large differences. Teri and colleagues do not specifically report the adherence to
pleasant event training, although they mentioned that adherence to program recommendations was quite high. This is in contrast to our present evaluation, showing
moderate adherence for pleasant activities homework. Future studies should account
for the barriers to homework adherence in people with dementia and their caregivers.
Although dyads reported benefits of the intervention, when considering delivery and
adherence we conclude that the validity was not the same for all intervention components. Statistical effect analyses should account for this finding: results of the primary
and secondary outcome measures should be interpreted with caution.

such as quality of life instruments.
Strengths and weaknesses
The present RCT on the effects of a multicomponent dyadic intervention is a careful
and soundly performed study. The type of design used, a mixed-method design,
contributed to valuable insights gained from the integration and interpretation of qualitative and quantitative data within one study. Adding qualitative data gives insight into
potential underlying working elements as well as diverse perspectives of participants.
Furthermore, the framework of Reelick that was used to present the data of the process evaluation contributed to in-depth insight into this complex intervention study,
which allows us to draw appropriate conclusions on the process of the intervention
and the study.
However, some limitations are also worth considering. A limitation worth noting, because
of design considerations, is that we did not involve experiences of the coaches in the
qualitative study. Our main research questions outlined in our protocol were directed
at effects and experiences of the participants and not of the coaches.13 Therefore, we
could not compare participants’ experiences with coaches’ experiences. For future
effect studies, it is advisable to involve a meticulous process evaluation from the start
of the study. Furthermore, because of ethical considerations, we did not collect data
of dyads who gave no consent to participate in the intervention study. Therefore we
could not compare our study population with non-participating dyads.
Conclusion
The results on the process evaluation demonstrated a study design and intervention
protocol meeting high research standards and giving valuable insights by the integration
of qualitative and quantitative data. However, some limitations are also worth considering. Both the exercise and the support component may have different feasibility by
moderate attrition to exercise and pleasant activities homework and some negative
experiences of participants, which may be an indication of a too intensive intervention
for this frail population in this specific region. Results of the statistical effect analysis
should be interpreted with caution, accounting for the extent to which homework of
both components was performed. In this respect, the importance of a process evaluation before effect analysis and in case of cross-country transmission of a complex
intervention is emphasized. In general, the present findings may be useful for those who
are designing, implementing, or replicating a similar complex intervention for people
with dementia and their caregivers.
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Abstract
Purpose
The effects of a multicomponent dyadic intervention on the mood, behavior and
physical health of people with dementia living in the community were evaluated in
a randomized controlled trial (RCT). This multicomponent dyadic intervention is a
translated and adapted version of an intervention that has been shown to be effective
for people with dementia in the US.
Patients and methods
People with dementia living in the community and their family caregivers (n=111
caregiver-care recipient dyads) were randomly assigned to the intervention and
comparison group. The intervention group received home-based physical exercise
training, psycho-education, communication skills training and pleasant activities
training during 3 months directed at both the person with dementia and the caregiver.
Mood, behavior and physical health were measured at baseline, 3 months, and 6
months. The effects of the study were determined by using generalized estimating
equations based on an intention-to-treat analysis.
Results
Analyses showed no beneficial effects over time on any of the outcome measures.
Conclusion
This study showed no effects. The negative results in this study compared to the
study that has been carried out in the US might be explained by the translation,
adaptation, and shortening of the intervention used in the US, and a different social
context. In addition, the results might be explained by the lack of room for improvement and by experiencing the intervention as too much of a burden. Furthermore,
improving physical health might only be effective if the physical exercises are of
moderate-to-high-intensity and are tailored in accordance with participants’ preferences and needs. For future studies, because dyads often commented positively
about the pleasure and support they received, it might also be valuable to measure
quality of life outcomes such as relationship quality, pleasure, and self-esteem in
dyadic focused interventions.
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Dementia is a serious disease for older people, which affects cognitive functioning,
behavioral functioning, mood, and physical health.1-3 The problems increase during the
course of the disease resulting in not being fully capable of self-care anymore. As a
consequence, the quality of life of people with dementia may decrease, and caregiver
distress increases as well as the probability of institutionalization.4 Since most people
with dementia will continue to live at home with the help of a family caregiver as long
as possible, effective community-based interventions that stabilize or delay the development of dementia-related problems are highly relevant.
Psychosocial interventions have the potential to improve the mood, behavioral and
physical health problems of people with dementia.5-7 More specific, psychosocial
interventions that include a combination of intervention strategies (multicomponent
intervention) addressing both the person with dementia and their caregiver (dyadic
or combined interventions) are effective for both the caregiver and the person with
dementia.5,6,8,9 Multicomponent dyadic interventions comprise components such as
information, training for activities of daily life, walking or exercise, and environmental
adaptations for the person with dementia; and information, psycho-education, skills
training, and coping strategies for the caregiver. Combining intervention types for both
people with dementia and their caregivers may have possible additional effects, with
each intervention augmenting the effect of the other. Addressing the dyad is seen as
effective because of the mutual influence between the person with dementia and the
caregiver. For example, behavioral problems in people with dementia may increase the
caregiver’s burden; caregiver support will influence both the mood of the caregiver and
the behavior of the person with dementia.10 The authors of a recent review studying the
effects of dyadic psychosocial programs found that 19 of the 20 included programs
showed significant effects on the person with dementia, the caregiver, or both.9 When
focusing on the effects on the person with dementia, the review showed strong evidence for the outcome of mood and moderate evidence for the outcome of behavioral
problems. Furthermore, the review showed that programs that target competence of
the caregiver and behavioral problems and/or activity for daily life dependency of the
person with dementia seem to be promising. Especially, active training for activities
and communication skills improves results for both members of the dyad.
The intervention study of Teri et al. combined exercises with behavioral management
techniques and pleasant activities training directed at both the person with dementia
and their caregiver, which showed positive effects on the mood and physical functioning
of people with dementia.11 The effects on caregivers’ health were not studied, although,
performing pleasant activities and physical exercises by caregivers themselves have
been found to improve caregivers’ well-being in earlier research.12,13 Furthermore, earlier research showed that the mood of caregivers is related to the mood of the care
receiver.14,15 In addition, since physical exercise in combination with behavioral activation
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Introduction

and pleasant activities seems to be promising and can easily be provided at home for
people with dementia, an intervention program like the one studied by Teri et al. might
have opportunities in other countries outside the US as well. From an efficiency point
of view, it is worthwhile to translate an intervention program already developed and
found to be effective in another country.11 After a pilot study, using a translated version
of the Teri intervention, we made changes to the original intervention components and
duration to adapt the intervention to the Dutch care situation.11,16
The purpose of the present randomized controlled trial (RCT) was to investigate the
effects of this multicomponent dyadic intervention (an adjusted and elaborated version
of the intervention of Teri et al.) on the mood, behavior, and physical health of people
with dementia living at home in the Netherlands; the effects on caregivers are published
elsewhere.11,17,18
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Design
An RCT design with three measurements (baseline, 3 months post-measurement, and
6 month follow-up measurement) was used. Informed consent was signed by both the
caregiver and the person with dementia individually before the start of the study. After
baseline assessment, a total of 111 dyads were randomly assigned to the intervention
(n=57) or comparison group (n=54) with a minimal intervention.
The study design and a process evaluation of this RCT has been described extensively
elsewhere.16,17
Procedure
An independent researcher made the random allocation schedule (in blocks of 20
dyads), using Random Allocation Software (Version 1). Dyads and coaches were aware
of the treatment assigned. At the start of each measurement, the examiners were blinded
to the group allocation and dyads were asked not to disclose their group allocation.
Ethical aspects
The Medical Ethics Committee of the VU University Medical Center approved the study
protocol (registration number 2008/320).
Study population
Via Alzheimer Cafes (easily accessible meetings for people with dementia, their caregivers, and others), case managers, flyers, advertisements in newspapers, and the
Internet 146 persons with dementia and their caregivers were recruited between November 2008 and June 2012 throughout the Netherlands.
Inclusion criteria for people with dementia were a diagnosis of dementia made by a
physician (for instance a general practitioner, psychiatrist, geriatrician or a neurologist),
minimum age 55 years, and living at home with a caregiver willing to participate in the
training sessions. Exclusion criteria were the use of antidepressants, the presence of
psychotic symptoms, Mini Mental State Examination (MMSE) score <14, and receiving
more than 2 days respite care in a day care facility.
Family caregivers were defined as spouses or adult relatives who live with or spend
a minimum of 4 hours every day with the person with dementia. Caregivers needed to
have at least some depressive symptoms (Centre for Epidemiologic Studies-Depression
score >5) to be included in the study. Caregivers were excluded in the case of physical
disorders that hamper assistance with the exercises, presence of psychotic symptoms,
and use of antidepressants.
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Methods

Intervention
The intervention was largely based on an intervention of Teri et al. which combined a
physical exercise program (30 minutes of daily moderate-to-high-intensity exercise) for
people with dementia with teaching caregivers how to manage behavioral problems
(Activating events Beliefs Consequences [ABC] training) and to identify pleasant activities.11,19,20 After a pilot study, using a translated version of the Teri et al. intervention, we
made changes to the original intervention components and duration (eight instead of
the original 12 sessions) to adapt the intervention to the Dutch care situation.16 Because
the evaluation of the pilot study showed that a proper execution of the intervention
took more than 1 hour, we decided to concentrate on physical exercise, education,
and pleasant activities training and to omit the time-consuming ABC training. This
choice was further motivated by the fact that cognitive reframing (based on the ABC
theory) has already been shown to be effective, whereas the effectiveness of physical
exercise and pleasant activities training for people with dementia and their caregivers
in the community is less well-studied.21 We decided to pay much more attention to the
pleasant activity training with the underlying idea that physical activity could also be a
pleasant activity: we performed the pleasant activity training in several sessions (session 3–8) instead of one session, and we taught caregivers not only to plan pleasant
activities for people with dementia (planned together with the person with dementia
as much as possible), but also for caregivers themselves and together with the person
with dementia present).
In the final adapted intervention, dyads allocated to the intervention group received
a multicomponent dyadic intervention consisting of physical exercise training, psycho-education, communication skills training, and pleasant activities training. A personal
coach who visited the dyads in their own homes for eight 1-hour-long sessions during
3 months delivered this multicomponent dyadic intervention. During the first month, the
coach visited the dyads weekly followed by biweekly sessions over the next 8 weeks.
During the physical exercise training, four types of exercises (flexibility, strengthening,
balance, and endurance) were gradually taught and practiced with the intention to
motivate dyads to complete 30 minutes of active exercise at least 3 days a week. Each
exercise training session started with careful stretching serving as “warm-up” for the
other exercises, and increasing participants’ awareness of their muscles. All exercises
focused on ease, availability, and pleasantness.22
The goal of psycho-education was to educate the dyad about dementia and its impact
on the person with dementia and caregiver, and how to deal with it. In the communication
skills training, the coach discussed techniques for facilitating dyad’s communication.
Pleasant activities training stimulated the planning of pleasant activities in daily life for
both individual members of the dyad and for them together as a dyad to reduce psychological distress. Alongside the instruction visits, all dyads received a user manual
with pictures of the exercises and easy-to-read instructions including session-specific
worksheets with specific information and psycho-education for each visit.
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Measures
baseline variables

To collect general and demographic information, questions were asked concerning
age, sex, birth date, education, dementia type, comorbidity, medication use, cognitive
functioning, and the client-caregiver relationship. The education level was determined
by a seven-point scale varying from less than elementary school (0) to technical college
and university (6).23 In people with dementia, the global level of cognitive functioning
was determined using the Dutch version of the MMSE and the Global Deterioration
Scale (GDS) to clinically distinguish between the global stages from normality to severe
dementia.24-26 Medication use was coded according to the Anatomical Therapeutic
Chemical Classification System, an international standard for drug utilization studies.
Comorbid conditions were ascertained from the caregiver and categorized according
to the main categories based on the International Statistical Classification of Diseases.
Furthermore, the status of apolipoprotein ε4 allele (APOE-ε4) was determined as a
baseline variable. APOE-ε4 carriers show an increased risk of cognitive decline and,
thereby, may show a greater response to physical activity than non-carriers.27,28 To
control for the possible influence of APOE-ε4 on the treatment effects, we analyzed
APOE-ε4. Buccal swabs were taken by using Catch-all collection swabs (Epicentre,
Madison, WI, USA) and DNA was isolated from the swab.29 ApoE genotype was indicated as APOE-ε4 present or absent.
primary outcomes

We mainly used the same scales as used by Teri et al.11 to enable a comparison of the
results of both studies. In line with Teri et al.11 physical health was measured by two
subscales (physical functioning and physical role functioning) of the Medical Outcome
Study 36-item Short-Form Health Survey (SF-36) and three subscales (mobility range
and mobility control) from the Sickness Impact Profile (SIP).30-33 In addition to Teri et al.,11
we measured depression using clients’ self-report with the Geriatric Depression Scale
15 (GDS-15) in addition to two observation scales: the Cornell Scale for Depression in
Dementia (Cornell) and the Depression Rating Scale (DRS) of the Resident Assessment
Instrument Home Care (RAI-HC) (DRS-RAI-HC).34-40
To measure the level of depression of people with dementia, the caregiver together with
the interviewer completed the Dutch version of the 19-item Cornell.36,37 The scale has
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Comparison group with minimal intervention
Participants who were assigned to the comparison group received a minimal intervention in addition to usual care. The minimal intervention consisted of written information
monthly bulletins sent to the dyads with general information about dementia such as
information about driving a car and general health (three in total), and monthly phone
calls from one of the coaches (three in total). The goal of the maximal 10 minute-phone
call was emotional support by listening.

19 items that are based on the week prior to the assessment and each item is rated for
severity on a scale of 0–2 (0= absent, 1= mild or intermittent, 2= severe). The range of
the total score is 0–38. Higher scores are associated with more depressive symptoms.
The scale has high inter-rater reliability and the Cronbach’s alfa is 0.77 in this study.
To identify depressive symptoms, the DRS-RAI-HC was used.38-40 The DRS is an observational scale consisting of seven items that can be answered on a 3-point Likert scale,
which varies from 0 (indicator not exhibited), 1 (indicator of this type exhibited at least
once in the last 30 days and up to 5 days a week) or 2 (indicator exhibited daily or almost
daily). The scores range from 0 to 14, with higher scores indicating more depressive
symptoms. The mood-items of the DRS-RAI-HC have good inter-rater reliability and
the Cronbach’s alfa is 0.83 in this study.
The GDS-15 was used as a self-report measure for depression.34,35 It comprises 15
questions about how the person with dementia has felt over the past week. Items require
“yes/no” answers and the score range of the GDS-15 is 0 to 15 points, with higher
scores indicating more depressive symptomatology. The Cronbach’s alfa is 0.21 in this
study. In the present study, the GDS-15 was administered to people with dementia with
an MMSE-score of ≥15 points in order to assess the depressive symptoms reliably.
The SF-36 was used to measure physical health.30,31 The caregiver completed this
instrument. In this study, we used two of eight subscales: physical function (ten items)
and physical role functioning (four items). Higher SF-36 scores indicated better health
functioning. The two subscales have high internal consistency (Cronbach’s alpha 0.92
for physical function and alpha 0.85 for physical role functioning in this study).
The SIP was used to measure physical health.32,33 The caregiver completed this instrument. In this study, we used two subscales: mobility range (ten items) and mobility
control (12 items). Higher SIP scores indicated worse functioning. For both the mobility
range and mobility control subscales the Cronbach’s alpha is 0.77 in this study.
secondary outcomes

The Dutch version of the Revised Memory and Behavior Problem Checklist (RMBPC)
was used to assess the level of behavioral disturbance of the person with dementia.41,42
This is a 25-item self-assessment questionnaire caregiver-report measure of observable
behavioral problems in people with dementia (frequency scale). Caregivers were asked
to rate the frequency of each problem on a 0 (never) to 4 (daily or more) 5-point Likert
scale, with a higher score indicating the occurrence of a greater number of behavioral
problems. The RMBPC is considered a reliable and valid tool for the empirical assessment of behavioral problems. The Cronbach’s alfa is 0.84 in this study.
Data analysis
All the data were analyzed using SPSS Statistics 20 (IBM Corporation, Armonk, NY,
USA). Firstly, descriptive statistics were calculated for participants in the intervention
and comparison group and all the (outcome) variables were analyzed for differences
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between comparison and intervention group by means of independent-sample Student’s t-tests for continuous variables and χ2 tests for categorical variables. Secondly,
the baseline characteristics of dropouts and completers were compared using independent-sample t-tests and χ2 tests.
Thirdly, the effectiveness of the intervention on all outcomes was evaluated between the
two groups by using generalized estimating equations (GEE).43-47 GEE are comparable
with linear regression analysis with a correction for the dependency of the individual
observations over time. For all GEE analyses, an exchangeable correlation matrix was
used and all analyses were adjusted for the baseline value of the outcome. Characteristics of the people with dementia (age, sex, dementia type, day care, education level,
GDS score, APOE-ε4, baseline values for MMSE, comorbidity, and polypharmacy use)
were identified a priori as potential covariates. We conducted a crude and an adjusted
analysis to examine the effects over time. The crude analyses determined the effect
of the intervention over time while controlling for the baseline values. The adjusted
analyses determined the intervention effect over time while the covariates were added
to the model. To evaluate the influence of the covariates on the intervention effect,
effect modification was assessed by constructing interaction terms between the group
and all covariates. In both GEE crude and adjusted analyses, firstly an overall intervention effect was estimated and secondly the intervention effect at 3 and 6 months
follow-up. Furthermore, at all stages of data analysis, intention to treat (ITT) analyses
were performed, including all participants as originally allocated after randomization.
The logarithms of Cornell and DRS-RAI-HC were used, because of skewed data.
In addition to ITT analysis, homework-compliance analyses were performed. First, we
performed the analysis only for dyads with full intervention compliance according to the
per protocol principle. Only dyads who completed the entire intervention according to
the protocol are counted toward the final results (completed 6–8 sessions, completed
30 minutes active exercise at least 3 days a week, and implemented pleasant activities
in daily life for both the person with dementia and caregiver for at least 6 weeks according to protocol). Second, we performed the analysis for dyads with full compliance
for exercise homework but not necessarily for full implementation of pleasant events
in their daily life (completed 6–8 sessions and 30 minutes of active exercise for at least
3 days a week). Finally, we evaluated the outcomes of dyads with full compliance for
planning pleasant activities only (implemented pleasant activities in daily life for both
the person with dementia and the caregiver for at least 2 weeks). All dyads included
in all the three compliance analyses completed a minimum of six of the eight home
visits. For this additional compliance analysis, GEE were also used.

Results
Enrolment and dropouts
Figure 1 shows the participant flow. To detect an effect size of d >0.40 between the
intervention and comparison groups with α=0.05 and β=0.80, 78 dyads in each group
would have been needed, 156 dyads in total (100%). Of the 146 dyads recruited for
this study, in total 111 dyads fulfilled the inclusion criteria and were randomized to
the intervention group (n=57) or comparison group (n=54) (Figure 1). In total, 98 (88%)
people with dementia completed post-measurement and 85 (77%) people with dementia completed 6-month follow-up measurement. During the first 3 months, five people
with dementia dropped out in the experimental group and eight in the comparison
group. After 6 months, seven people with dementia dropped out in the experimental
group and four in the comparison group. The reasons for dropping out were health
problems, burden, death of the person with dementia, nursing home placement, and
hospitalization. We found one significant result between people with dementia “dropouts” and people with dementia “completers”. Compared to completers, dropouts had
a significantly lower physical role functioning as measured with the SF-36.
Sample characteristics
At baseline, people with dementia were primarily male spouses (63%) with dementia
of the Alzheimer type (70%). As shown in Table 1, the age ranged from 57 to 90 years
(mean=77; standard deviation SD=7.458), mean MMSE score was 21 (SD=5.191) and
the mean Global Deterioration Score was 4.5 (SD=0.619). Their caregivers were primarily
female spouses (72%) with an age range from 35 to 92 years (mean [M]=72, SD=10.09).
Their mean Epidemiologic Studies-Depression score at baseline was 10.93 (SD=7.70).
No significant differences were found between the comparison and the intervention
group at baseline in any of the sample characteristics and primary and secondary outcomes in persons with dementia or caregivers. Mean scores and SDs for both primary
and secondary outcomes at different assessment points are presented in Table 2.
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Figure 1. Flow chart of the progress of the present study performed in the Netherlands (2008 – 2013)
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Assessed%for%eligibility%(n%=%146)%

Table 1. Baseline characteristics of people with dementia and their caregivers
Total sample
(n=111)

Intervention
(n=57)

Comparison
(n=54)

P-value
(2-sided)

PEOPLE WITH DEMENTIA
Sex (n, %)

0.05

Male

70 (63.1)

31 (54.4)

39 (72.2)

Female

41 (36.9)

26 (45.6)

15 (27.8)

Dementia Type (n, %)

0.49

Alzheimer’s

78 (70.3)

42 (73.7)

36 (66.7)

Vascular

17 (15.3)

9 (15.8)

8 (14.8)

Other

16 (14.4)

6 (10.5)

10 (18.5)

APOE- ε4 carrier (n, %)

1

No

53 (47.7)

27 (50)

26 (48.1)

Yes

55 (49.5)

27 (50)

28 (51.9)

Day care (n, %)

0.66

No

57 (51.4)

29 (52.7)

28 (51.9)

1 day

7 (6.3)

5 (9.1)

2 (3.7)

2 days

45 (40.5)

21 (38.2)

24 (44.5)

Physical activity level during youth (<18
years), n (%)

0.87

No physical exercise

17 (15.6)

9 (15.8)

8 (15.4)

Physical exercise 1–2 times a week

31 (28.4)

15 (26.3)

16 (30.8)

Physical exercise ≥3 times a week

61 (56.0)

33 (57.9)

28 (53.8)

Physical activity level 18–55 years, n (%)

0.54

No physical exercise

17 (15.3)

11 (19.3)

6 (11.5)

Physical exercise 1–2 times a week

34 (30.6)

17 (29.8)

17 (32.7)

Physical exercise ≥3 times a week

58 (52.3)

29 (50.9)

29 (55.8)

Physical activity level prior to trial, n (%)

0.40

No physical exercise

24 (21.6)

13 (23.6)

11 (20.8)

Physical exercise 1–2 times a week

46 (41.4)

26 (47.3)

20 (37.7)

Physical exercise ≥3 times a week

38 (34.2)

16 (29.1)

22 (41.5)

77 (7.5)

76 (7.61)

78 (7.2)

Age (range 57-90) (mean, SD)
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0.1

4.01(1.4)

3.91 (1.42)

4.11 (1.5)

0.47

Comorbidity (range 0 - 5) (mean, SD)

1.65 (1.3)

1.68 (1.2)

1,61 (1.3)

0.76

Polypharmacy use (range 0 - 9) (mean, SD)

2.78 (2.0)

2.74 (1.8)

2,83 (2.1)

0.80

MMSE (mean, SD)

21(5.2)

21 (4.86)

21 (5.6)

0.91

Global Deterioration Scale (mean, SD)

4.53 (0.6)

4.54 (0.61)

4,53 (0.6)

0.94

Geriatric Depression Scale (mean, SD)

2.95 (2.2)

3.03 (2.20)

2.86 (2.2)

0.73

Cornell (mean, SD)

6.20 (4.6)

6.32 (4.22)

5.85 (5.1)

0.7

DRS-RAI-HC (mean, SD)

2.43 (2.9)

2.74 (3.24)

2.09 (2.54)

0.25

SF-36 physical function (mean, SD)

60.72 (28.9)

58.77 (28.59)

64,58 (28.5)

0.31

SF-36 physical role Function (mean, SD)

44.82 (41.4)

41.67 (41.01)

48.15 (42.0)

0.85

SIP mobility control (mean, SD)

24.77 (21.8)

26.67 (22.76)

22.22 (20.9)

0.29

SIP mobility range (mean, SD)

38.83 (25.8)

35.96 (23.74)

41.89 (27.9)

0.23

RMBPC (mean, SD)

28.22 (10.4)

28.39 (10.12)

28.04 (10.7)

0.86
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Education (range 0-6) (mean, SD)

CAREGIVERS
Sex (n, %)

0.19

Male

31 (27.9)

19 (33.3)

12 (22.2)

Female

80 (72.1)

38 (66.7)

42 (77.8)

Relationship (n, %)

0.39

Spouse

100 (90.1)

50 (87.7)

50 (92.6)

Child and Other

11 (9.9)

7 (12.3)

4 (7.4)

Age (range 35-92) (mean, SD)

72 (10.1)

73 (9.9)

71 (10.31)

0.47

Education (range 0-6) (mean, SD)

4.08 (1.4)

4.32 (1.2)

3.83 (1.5)

0.07

CES-D (mean, SD)

10.93 (7.7)

10.84 (6.9)

11.02 (8.6)

0.91

Abbreviations: SD, standard deviation; MMSE, Mini Mental State Examination; Cornell, Cornell Scale for
Depression in Dementia; DRS-RAI-HC, Depression Rating Scale of the Resident Assessment Instrument
Home Care; SF-36, Medical Outcome Study 36-item Short-Form Health Survey; SIP, Sickness Impact
Profile; RMBPC, Revised Memory and Behavior Problem Checklist; CES-D, Centre for Epidemiologic
Studies-Depression; APOE-ε4, apolipoprotein ε4 allele.
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2.74

58.51

41.67

27.19

35.96

28.39

DRS-RAI-HC

SF-36
physical function

SF-36
physical role function

SIP
mobility control

SIP
mobility range

RMBPC-total

10.12

23.74

22.52

41.01

28.86

3.24

4.46

SD

30.87

42.88

32.05

24.03

55.09

3.38

7.71

M

12.54

29.33

24.77

34.29

27.78

3.39

4.78

SD

Post-measurement
(T1)

33.49

49.33

31.48

23.33

53.56

3.49

8.04

M

11.87

29.34

24.61

32.16

30.44

3.84

5.52

SD

6 month follow-up
(T2)

28.04

41.85

22.22

48.15

63.06

2.09

5.54

M

SD

10.71

27.61

20.92

42.02

29.05

2.54

4.78

Baseline
(T0)

26.32

43.40

28.19

29.69

59.69

1.76

5.87

M

10.01

28.99

25.03

35.60

29.74

2.56

4.71

SD

Post-measurement
(T1)

Comparison Group (n=54)

27.36

48.60

30.62

36.05

55.81

1.91

5.45

M

10.89

27.82

25.70

39.83

32.31

2.47

4.71

SD

6 month follow-up
(T2)

Abbreviations: Cornell, Cornell Scale for Depression in Dementia; DRS-RAI-HC, Depression Rating Scale of the Resident Assessment Instrument Home Care; SF-36,
Medical Outcome Study 36-item Short-Form Health Survey; SIP, Sickness Impact Profile; RMBPC, Revised Memory and Behavior Problem Checklist; ITT, intention to
treat; T0, baseline; T1, post-measurement; T2, 6 month follow-up.

6.82

Cornell

M

Baseline
(T0)

Intervention Group (n=57)

Table 2. Means (M) and standard deviations (SD) of the outcome variables at T0, T1, and T2 in ITT analysis
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ITT analysis
As shown in Table 3, GEE analysis among 111 dyads revealed no benefits of the
multicomponent dyadic intervention on any of the outcomes. However, two significant results in favor of the comparison group were found in both crude and adjusted
analysis. For DRS-RAI-HC we found a significant overall treatment effect (directed by
a post-treatment effect) over time between the intervention and comparison group
(P<0.05) with higher depression scores for the intervention group. Furthermore, for
the RMBPC, we found a significant overall effect over time between the intervention
and comparison group (P<0.05) with higher scores (more behavioral problems) for
the intervention group. After adjusting for people with dementia characteristics, no
significant changes were found.

Table 3. Intention to treat GEE intervention effects at baseline, 3, and 6 months on Cornell, DRSRAI-HC, SIP subscales, SF-36 subscales, and RMBPC
GEE analysis – intention to treat*
n=111 dyads (57 intervention group / 54 comparison group)
Outcome measure

Cornell

DRS-RAI HC

Crude model

Adjusted model

β (95% CI)

p-value

β (95% CI)

p-value

Overall

0.19 (-0.06–0.43)

0.13

0.17 (-0.06-0.40)

0.15

T1

0.17 (-0.11-0.46)

0.23

0.17 (-0.07-0.40)

0.16

T2

0.20 (-0.07-0.47)

0.14

0.18 (-0.05-0.41)

0.13

Overall

0.29 (0.11-0.46)

0.02

0.31 (0.14-0.48)

<0.00

T1

0.34 (0.12-0.56)

<0.00

0.31 (0.13-0.48)

<0.00

T2

0.22 (-0.00-0.45)

0.05

0.32 (0.14-0.49)

<0.00

SF-36

Overall

0.78 (-5.23-6.79)

0.80

2.24 (-3.40-7.87)

0.44

Physical function

T1

-0.49 (-6.69-5.71)

0.88

2.30 (-3.33-7.93)

0.42

T2

2.24 (-6.23-10.72)

0.60

2.19 (-3.45-7.83)

0.45

SF-36

Overall

-5.20 (-15.41-5.01)

0.32

-1.04 (-10.49-8.41)

0.83

Physical role function

T1

-2.86 (-14.88-9.16)

0.64

-1.17 (-10.60-8.23)

0.81

T2

-7.89 (-21.44-5.66)

0.25

-1.52 (-10.91-7.87)

0.75

SIP

Overall

-2.10 (-7.69-3.50)

0.46

-0.62 (-8.10-3.09)

0.38

Mobility control

T1

-0.60 (-7.43-6.23)

0.86

-0.48 (-5.77-4.81)

0.86

T2

-3.81 (-9.86-2.24)

0.22

-0.62 (-5.92-4.68)

0.82

SIP

Overall

4.57 (-2.98-12.12)

0.24

2.98 (-4.68-10.64)

0.45

Mobility range

T1

4.41 (-4.63-13.46)

0.34

3.09 (-4.57-10.74)

0.43

T2

5.07 (-3.14-13.28)

0.23

3.25 (-4.39-10.89)

0.40

Overall

4.28 (1.99-6.57)

<0.00

3.72 (1.13-6.31)

0.01

T1

3.77 (1.32-6.23)

<0.00

3.75 (1.16-6.34)

0.01

T2

4.94 (2.12-7.77)

<0.00

3.82 (1.25-6.39)

<0.00

RMBPC

Notes: *Adjusted for baseline outcome; reference group is comparison group at all measurements; crude
model: adjusted for baseline value of outcome measure; adjusted model: model further additionally
adjusted for age, sex, education level, dementia type, APOE-ε4, day care, Global Deterioration Scale
score at T0, MMSE score at T0, comorbidity and, polypharmacy use; β= regression coefficient. Because
of skewed data we used logarithms of Cornell and DRS-RAI-HC; T1: post-measurement; T2: 6 month
follow-up.
Abbreviations: GEE, generalized estimating equations; Cornell, Cornell Scale for Depression in Dementia;
DRS-RAI-HC, Depression Rating Scale of the Resident Assessment Instrument Home Care; SF-36,
Medical Outcome Study 36-item Short-Form Health Survey; SIP, Sickness Impact Profile; RMBPC,
Revised Memory and Behavior Problem Checklist; CI, confidence interval; MMSE, Mini Mental State
Examination; APOE-ε4, apolipoprotein ε4 allele.
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Compliance analyses
As shown in Table 4, in the intervention group 44 dyads (77.2%) completed all eight
home visits. Five dyads (8.8%) did not start with the home visits because of death or
nursing home placement of the person with dementia. In the intervention group, 23
dyads (40.4%) continued to exercise at home according to protocol (exercise compliance), and 18 dyads (31.6%) continued to plan pleasant activities according to protocol
(pleasant activities compliance) after visits by their coach. Nine dyads were fully compliant with the intervention ([15.8%] completed eight home visits, exercised three times
a week, and planned pleasant activities according to protocol: so-called “per protocol
analysis”). In total, three compliance analyses were carried out (full compliance [= per
protocol analysis], exercise compliance, and pleasant activities compliance analysis):
results from all three compliance analyses showed no benefits of the dyadic multicomponent intervention on any of the outcome measures of mood, behavior, and physical
health in people with dementia assigned to the intervention group.

Table 4. Compliance to homework (exercise and pleasant activities planning) and completion of
home visits of dyads assigned to interventiongroup (n=57)
Homework & Home visit compliance (n=57)

n (%)

Home visit compliance (eight home visits)
Completed: 6-8 home visits

44 (77.2)

Partly completed: <6 home visits

8 (14)

Not started with intervention: no home visits

5 (8.8)

Homework exercise compliance (three times a week)
Exercise three or moretimes a week

23 (40.4)

1-2 times weekly exercise

16 (28.1)

0 weekly exercise (intervention [partly] received)

18 (31.6)

Planning pleasant activities compliance (without assistance from
coach during at least 6 weeks)
Planned pleasant activities according protocol: >6 weeks
Partly planned pleasant activities: 1-6 weeks

18 (31.6)
9 (15.8)

No pleasant activities planned (intervention [partly] received)

25 (43.9)

No pleasant activities planned (not started with intervention)

5 (8.8)

Combined homework and home visit compliance
Fully compliant according to protocol: completed eight home visits, exercised three
times a week, and planned pleasant activities
Moderate compliance
Not started with intervention
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9 (15.8)
43 (75.4)
5 (8.8)

In this RCT, we studied the effects of a multicomponent dyadic intervention study
aimed at decreasing problems with the mood, behavior, and physical health of community dwelling people with dementia. The multicomponent intervention consisted
of physical exercise training, psycho-education, communication skills training, and
pleasant activities training. People with dementia were primarily male and diagnosed
with Alzheimer’s disease. Their family caregivers were primarily female spouses. ITT
GEE analyses showed no effects of the multicomponent dyadic intervention on the
primary and secondary outcomes of people with dementia.
Many requirements for a high quality RCT were met.16 Randomization succeeded
in showing that both groups were similar at baseline, and the dropout rates were
reasonable for this vulnerable target group (<30%).48 For people with dementia, the
dropout rate in the study of Teri et al.11 was similar at post-measurement. Evaluation
of the data acquisition showed a careful collection of data with almost no missing data
in the primary outcomes. Nevertheless, we did not find any beneficial impact of the
intervention on any of the outcomes, including mood, behavior, and physical health;
depression levels and behavioral problems even significantly increased in the active
intervention group. A recent Cochrane review also revealed no evidence of benefit from
exercise on depression, and furthermore, no effects on neuropsychiatric symptoms or
cognition in people with dementia.49 Although, another recent review established that
exercise training reduces depression levels in people with dementia, however, the effect
of exercise on depression was small and its clinical relevance is unclear.50
The negative results in this study compared to the study of Teri et al.11 might be
explained by the translation, adaptation, and shortening of the intervention used in the
US, and a different social context in both countries. In our adjusted and elaborated
version of the intervention of Teri et al.,11 we decided to concentrate on physical exercise, education, and a more expanded version of the pleasant activities training and
to omit the time consuming ABC training. It is possible that cognitive reframing (based
on ABC theory) was the active intervention component causing significant results in
the study by Teri et al.11 Furthermore, our intervention consisted of eight home-based
instruction sessions (instead of 12 instruction sessions in the study of Teri et al.)11 in
order to reduce the burden of a perceived lack of leisure time among the dyads who
participated in our pilot study receiving the translated original intervention of Teri et
al., and to comply with the Dutch health insurance regulations at the time of this study.
Eight sessions was the maximum number of sessions that could be reimbursed at
that time. Nevertheless, to help scientific design, we recommend that authors who
are translating and adapting a comparable effective study for another region, adapt
translation to local clinical practice and usual care in that specific region. Another
explanation concerns the heterogeneous sample in terms of the subtype and severity
of the disease and fitness in the present study. Teri et al.11 included only people with
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Discussion

Alzheimer’s disease in their study, according to the National Institute of Neurological
and Communicative Diseases and Related Disorders Association criteria for probable
or possible Alzheimer’s disease.51 A future consideration may be that studies should
include a more homogeneous sample, but the authors of future studies should also
be aware of the disadvantage of a more homogeneous sample: namely, much less
generalizability of the study results.52 A final explanation of the difference in the results
between the present study and Teri et al. might be that compared with completers,
dropouts had significantly lower SF-36 physical role functioning scores. A consequence
might be that completers were “healthier”, which may have resulted in less room for
improvement. In Teri et al. there were no significant demographic differences between
those who completed the assessment at 3 months and those who did not.11
In addition, the negative results might be explained by a lack of room for improvement,
and by experiencing the intervention as too much of a burden. In the Netherlands, for
people with dementia living in the community, it is common to receive respite care in a
day care facility for 1 or more days, where they participate in staffed activities such as
music and exercise program. In our sample, half of the people with dementia received
1 or more days respite care in a day care facility. In addition to usual care, we examined
the effectiveness of this intensive intervention. This could have hampered measuring the
possible intervention effects in the case of improvement. In future studies, the impact
of usual care provided in a specific country needs to be taken into account when the
effectiveness of an intervention is being studied.16 In addition, dyads experienced
the intervention as too confrontational. It could be that the multicomponent dyadic
intervention raised awareness of the physical and mental capacities in persons with
dementia. A few caregivers mentioned that doing physical exercises confronted the
person with dementia with their inabilities, and some persons with dementia indicated
that strengthening and balance exercises were too difficult. This might have hampered
an improvement by the intervention in the intervention group and may even have
caused increased depression and behavioral problem scores in people with dementia.
In caregiver outcomes, we found comparable results: depression scores of caregivers
appeared to rise over time in the intervention group, and caregiver health significantly
improved in the comparison group.18 Furthermore, the physical exercise component was
the most important named reason to participate in the study. The consequence was that
we recruited already active dyads (almost 80% of the people with dementia were active
alongside the intervention), which may have resulted in less room for improvement.18
Another explanation for the negative results might be that improving physical health
might be only effective if the physical exercises are of moderate-to-high intensity,
because physical exercise is correlated with brain volume, indicating a dose-response
relationship.53-55 The authors of a review studying the effects of physical activity on
physical functioning and activities of daily life performance in elderly with dementia,
found the largest improvements in interventions with the largest training volume: interventions with a duration of a minimum of 12 weeks, a frequency of three times a week,
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with 45–60-minute sessions.56 According to protocol, the goal of the present exercise
component was to motivate dyads to complete active exercise at least 3 days a week
during a minimum of 12 weeks. This duration (minimum of 12 weeks) and frequency
(three times a week) is in accordance with Blankevoort et al. However, the “intensity” of
exercise is not. Blankevoort et al. advised to practice aerobic exercises for more than 45
minutes per session.56 However, there is still a lot to be said on the dosage (frequency,
intensity, and duration) needed to elicit effects of exercise in people with dementia.57
In addition, during the 1-hour home visits, there was not enough time to practice
intensive aerobic exercises like walking; of course the coaches stimulated aerobic
exercises with the goal of increasing the time dyads walk by at least 20 minutes every
day according to protocol. However, in terms of compliance, exercise homework was
not performed as frequently as prescribed according to protocol in the present study:
68% of the dyads attempted their exercise homework (persons with dementia together
with their caregiver completing 30 minutes of active exercise at least 3 days a week).
Exercise treatment compliance in Teri et al.11 showed that 91% of the dyads randomized
to the intervention group attempted their exercise homework. In Teri et al.,11 only 9%
of the intervention group dyads did not complete any exercise homework in contrast
to 32% of the dyads in our present study. Some caregivers indicated that following all
the intervention components, including homework was too time consuming because of
the time and energy needed to be invested, and too much of a burden, which affected
homework adherence.16 Feelings of burden among people with dementia due to the
exercises might have been an important reason for not finding an improvement in
mood, behavior, and physical health outcomes, even in participants with the highest
level of adherence. More research is necessary to determine the right dose-response
relationship between exercise and physical and mental health in people with dementia,
and to identify barriers and facilitators to improving adherence.
In addition, for caregivers, it was difficult to motivate the person with dementia to
exercise outside the home visits of the coach. Some caregivers indicated that remarks
of the coach had more influence on the person with dementia than their own remarks
in the absence of the coach, and that doing exercises confronted the person with
dementia with diminished capacity resulting in demotivation.16 Motivation might be
diminished in people with dementia regardless of their sex. Furthermore, we know
that if exercise is not enjoyable it will not be sustained.22 To enhance the motivation
for participation in the exercises, we tried to make the exercises extra attractive by the
use of attributes like a ball and elastic and the use of music. In some cases, we did a
little dancing in-between the exercises. For some people with dementia, and about half
of the caregivers, the exercises with the ball they liked most, whereas other physical
exercises were practiced less, or not practiced at all.16 Specific preferences of the persons with dementia may affect adherence to homework. Therefore, physical exercises
should be tailored in accordance with participants’ preferences and needs.58 For future
research the question arises how motivation in people with dementia can be enhanced,

and also how to engineer and adapt exercises to fit with physical comorbidities, their
personal situation, and needs and preferences. A recent systematic review presented
different ways of modifying activities to enhance engagement in physical activities.
One way presented to increase engagement is to match exercises to activities that are
meaningful for the person with dementia.59
Some considerations concerning the study design need to be addressed. According to
power calculation, the sample size was smaller than intended. In spite of tireless efforts,
this was due to the difficulty in reaching participants. In the field of geriatric research, the
present sample size is still reasonable.60 However, even with a much larger sample, we
would not have been able to show benefits for the intervention group with differences in
outcome found for both caregiver and people with dementia. In addition, the recruitment
of participants for this study has generated a self-selected group of dyads who wanted
“to stay active”. For more than half of the dyads this was the most important reason
to participate in the study. Since they were already active before joining the study, this
might have resulted in a ceiling effect. Furthermore, injuries from adverse events or
other temporary illnesses of the participants were not registered. Some participants
and coaches mentioned that injuries or illness hampered the participants from executing the exercises at the prescribed intensity and appropriateness according to the
protocol. Another consideration is that the study trial was not completely double-blind.
Examiners were blinded to the group allocation and dyads were asked not to disclose
their group allocation, although, in practice, group allocation became clear to most of
the examiners. However, this had not positively skewed the results. Finally, we decided
to exclude the GDS-15 from analysis because of a very low Cronbach’s alfa indicating
low scale reliability: Cronbach’s alfa is 0.21 in this study. Although the GDS-15 has
been used in older people with dementia, some researchers have argued that it may
not be the best way to assess symptoms of depression in dementia.61 Related to this
issue, assessing the symptoms of depression in older people with dementia is difficult
because of the overlap of symptoms of depression and dementia, such as difficulty
concentrating and apathy.62 We have taken this into account during the design of the
study: we measured depressive symptoms from different perspectives with subjective
and more objective measures to create a complete overview of mood in people with
dementia. Depressive symptoms of people with dementia were not only measured by
clients’ self-report (GDS-15), but also by caregivers’ and clinical examiners’ observation
(Cornell and MDS-DRS-RAI-HC respectively, which are specifically designed for this
particular population).
The primary outcomes for people with dementia were physical health, physical function, and mood. We hypothesized that people with dementia receiving the intervention
would improve in these areas. Although no quantitative significant results were found
on the primary outcomes, people with dementia participating in the intervention often
commented positively about the pleasure they experienced and support they received.
In additional qualitative research, people with dementia indicated, with regard to the
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physical exercise component, that they experienced pleasure, better mood, more
self-esteem, increased awareness of the importance of exercise, and improvement in
the quality of the relationship with their caregiver.16 These perceived benefits contrast
with the lack of effectiveness of the intervention on used outcome measures. This
highlights the need for measuring these specific outcomes to measure effectiveness
of multicomponent dyadic interventions. We suppose that the working mechanism of
the present multicomponent dyadic intervention, including physical exercise training
supplemented with “duo” exercises for the person with dementia and the caregiver
together, and a more expanded version of the pleasant activities training for both the
person with dementia and the caregiver, is more directed at a better relationship and
quality of life instead of primarily decreasing depression. For this reason, outcomes like
relationship quality, pleasure, and self-esteem are more direct outcomes to measure
the supposed effects of the present intervention. If these outcomes were quantitatively aligned to the intervention and assessed, the intervention might have resulted
in changes on these variables and the intervention would have been quantitatively
effective. For future research we recommend measuring these “experienced, positive”
outcomes such as relationship quality with quantitative instruments alongside measuring negative feelings.
In conclusion, this high quality RCT showed no benefits of a multicomponent dyadic
intervention comprised of physical exercise training, psycho-education, communication
skills training, and pleasant activities training on mood, behavior, and physical health of
community dwelling people with dementia. The negative results in this study compared
to the study of Teri et al.11 might be mainly explained by the translation, adaptation, and
shortening of the intervention used in the US, and by a different social context in both
countries. Dyads experienced the intervention as too much of a burden: outside the
intervention, people with dementia received so much other health care (respite care and
assistance of a case manager) and were already active. Furthermore, improving physical
health might only be effective if the physical exercises are of moderate-to-high-intensity,
and if physical exercises are tailored in accordance with participants’ preferences and
needs. In additional qualitative research, people with dementia participating in the intervention often commented positively about the pleasure they experienced and support
they received. For future studies, it might be valuable to measure specific quality of life
outcomes such as relationship quality, pleasure, and self-esteem in a dyadic focused
intervention. All these aspects need to be taken into account, to improve future research
on the effectiveness of home-based multicomponent dyadic interventions and to help
people with dementia and their caregivers to continue their life at home.
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The effects of a home-based physical
exercise and support intervention on the
cognitive functioning of people with dementia

Submitted as: Prick, A. E., de Lange, J., Scherder, E.J.A., Twisk, J., & Pot, A. M.
The effects of a multicomponent dyadic intervention with physical exercise on the
cognitive functioning of people with dementia: A randomized controlled trial.

Abstract
Objective
To evaluate the effects of a multicomponent dyadic intervention on the cognitive
functioning of people with dementia living at home in a Randomized Controlled Trial.
Methods
People with dementia and their family caregivers (n=111) were randomly assigned
to 8 home based sessions including physical exercise and support or a minimal
intervention consisting of monthly written information bulletins and monthly phone
calls. Memory, Executive Functioning (EF) and attention were assessed at baseline,
and after three (post-measurement) and six months (follow-up). Data were analyzed
by using generalized estimating equations (GEE).
Results
A small, significant effect was found on attention. No effects were found on memory
and EF.
Conclusion
Finding only a small significant effect might be explained by the ineffectiveness of
the intervention, but also by moderate treatment adherence or a lack of room for
improvement because half of the people with dementia and their caregivers were
already receiving care in a day care facility.
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Today, 47.5 million people live with dementia worldwide and this number is estimated
to increase to 131.5 million by the year 2050.1 Consistent with policy initiatives to
stimulate the ‘self-reliance’ of older people resulting in providing care at home where
possible, the proportion of people with dementia living in residential care has started to
decrease in high income countries.1 This implies a shift of formal to informal care, which
does an increasing appeal to family caregivers. Currently, in high income countries,
two-thirds of the people living with dementia are cared for at home, with up to 90% of
their care provided by informal caregivers, such as partners, other family members and
friends.2 For caregiver-care recipient dyads living at home, reaching the best possible
functional ability and quality of life are generally perceived as primary goals. However,
the onset of cognitive impairment in people with dementia quickly compromises their
ability to carry out complex but essential tasks. At a later stage, they need increasing
help with basic personal care. Interventions reducing the cognitive decline of people
with dementia and support for caregivers to deal with the consequences of dementia
are highly needed.
In recent decades, many psychosocial supporting interventions have been developed showing more effectiveness than pharmacological interventions for people with
dementia.3,4 There is more focus on both the person with dementia and the informal
caregiver (the dyad) because of the mutual influence between both members of the
dyad. Community based interventions that include a combination of intervention strategies (multi-component interventions) and that address both the person with dementia
and their caregiver (dyadic or combined interventions) seem to have good potential not
only for people with dementia, but also for caregiver outcomes, like improved quality
of life and reduced physical and emotional burden.4-9
In recent years, the number of studies that have examined the relationship between
physical activity and cognition in aging has increased.10-12 Several studies showed the
beneficial impact of physical exercise on cognitive functioning in older people without
cognitive impairment.13-17 Because brain volume is linked with cognition,18 it is not
surprising that studies show a positive relationship between physical exercise and
cognitive functioning in old age.19,20
Physical exercise thus seems to enhance brain vitality in older people. However, among
people with dementia, the results of the effects of physical exercise on cognition are
still ambiguous.21-23 Studies conducted on older people with Mild Cognitive Impairment
(MCI) report some positive effects of physical exercise on global cognition, executive
function (EF), attention and memory (delayed recall).21 A meta-analysis showed that
physical exercise significantly improved global cognition, EF and attention in people
with MCI and/or dementia, although participants with MCI seemed to profit more due to
better adherence to activity.24 The results of a meta-analysis examining the relationship
between walking and EF in people with and without cognitive impairment showed that
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only people without cognitive impairment benefit from walking.25 Two recent reviews
reported the positive effect of physical exercise on cognitive function in people with
dementia.26,27 However, Farina et al. (2014) concluded that the variation between study
designs makes conclusions regarding the optimum intervention on cognitive outcome
in people with dementia difficult. Forbes et al. (2015) revealed no evidence of benefit
from exercise on cognition in people with dementia.22 The findings are still inconsistent
in older people with cognitive impairment, e.g. dementia, partly by a lack of good quality
RCTs, variations in study design, and methods of analysis.
In examining the effects of physical exercise on cognitive functioning, few home-based
studies have been performed yet among people with dementia living in the community.22,28 The results of a RCT showed a trend for improved functional performance in
people with Alzheimer’s Disease (AD) living at home who participated in a 3-month daily
exercise intervention program (aerobic fitness, strength, balance and flexibility training)
delivered by their caregivers.29 No benefits were found on cognition outcome measures.
The results of another RCT showed that a 4-month daily exercise program (strength
and balance training in addition to walking) for people with dementia living at home
under the supervision of their informal caregivers is effective in improving cognition,
physical function and ADL.30 A promising example of a home-based intervention with
a physical exercise component is the one developed by Teri et al. (2003). This study
showed a beneficial impact on the physical functioning of people with dementia living at
home as well as on their mood.31 The effects on the cognitive functioning of people with
dementia were not studied in this study, while this community based multicomponent
intervention with physical exercise may also benefit cognitive functioning.
Our Randomized Controlled Trial (RCT) on a translated and adapted version of the
multicomponent intervention of Teri et al. (2003) was to study its impact on the physical
functioning and mood of people with dementia and on the psychological distress of
caregivers.32-35 In addition, we hypothesized that the multicomponent intervention – also
including a physical exercise component – might also have a beneficial impact on the
cognitive functioning (i.e. memory, EF and attention) of people with dementia as well.
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Trial design
This study was a randomized controlled trial with three measurements: baseline, 3
months (post measurement) and 6 months (follow-up) measurement. Informed consent
was obtained from both the person with dementia and the caregiver individually before
the start of the study. After baseline assessment dyads were randomly assigned to the
intervention (n=57) or comparison group (n=54) with a minimal intervention.
Participants
Via Alzheimer Cafés (easily accessible meetings for people with dementia, their caregivers and others), case managers, flyers and advertisements in newspapers and on
the Internet 146 persons with dementia and their caregivers were recruited between
November 2008 and June 2012 throughout the Netherlands.
The inclusion criteria for people with dementia were a diagnosis of dementia made by a
physician (for instance a general practitioner, psychiatrist, geriatrician or a neurologist),
minimum age 55 years, and living at home with a caregiver willing to participate in the
training sessions. Exclusion criteria were the use of antidepressants, the presence of
psychotic symptoms, Mini Mental State Examination (MMSE) score < 14, and receiving
more than two days care in a day care facility.
Their family caregivers were defined as spouses or adult relatives who live with or
spend a minimum of 4 hours every day with the person with dementia. Caregivers
were excluded in case of physical disorders that hamper assistance with the exercises,
presence of psychotic symptoms, and use of antidepressants.
Intervention
The intervention was largely based on an intervention of Teri et al. (2003), which combined a physical exercise program (30 minutes of daily moderate-intensive exercise)
for people with dementia with teaching caregivers how to manage behavioral problems
(ABC training) and to identify pleasant activities. After a pilot study with six caregiver-care
recipients dyads using a translated version of the Teri intervention, we made adaptations in the intervention components by: 1) dropping the time consuming Activating
events Beliefs Consequences (ABC) training because the evaluation of the pilot study
showed that a proper execution of all the intervention elements took more than one
hour and cognitive reframing like the ABC method has already been shown effective;36
2) paying more attention to the pleasant activity training with the rationale that physical
activity could also be a pleasant activity and visa versa; and 3) shortening the number
of sessions (8 instead of the originally 12 sessions) to qualify for health care insurance.32
In the final translated and adapted intervention, dyads allocated to the intervention
group received a multicomponent dyadic intervention consisting of physical exercise
training and support existing of psycho-education, a communication skills training
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and a pleasant activities training. A personal coach who visited the dyads in their
own homes for 8 one-hour-long sessions during 3 months delivered this multicomponent dyadic intervention. During the first month the coach visited the dyads weekly
followed by biweekly sessions over the next 8 weeks. During the physical exercise
training four types of exercises (flexibility, strengthening, balance and endurance)
were gradually instructed and practiced. In line with Teri et al., the goal of the physical exercise component was to motivate dyads who have not been physically active
to complete 30 minutes of active exercise at least 3 days a week. Dyads who were
already active were encouraged to increase or maintain their activity to complete 30
minutes of active exercise at least 3 days a week and preferable on most days of the
week. Each exercise training started with careful stretching providing a warming up
for the other exercises, and increasing participants’ awareness of their muscles. The
goal of strength training was to maintain mobility and to safely perform daily activities
such as standing up from a chair and walking. Balance exercises were designed to
improve the safeness of participants’ mobility. Endurance exercises were intended to
maintain or improve overall physical health and mood. All exercises focused on ease,
availability, and pleasantness.37 During the instruction visits, caregivers were taught by
the coach to guide the person with dementia during the performance of the exercises.
Each exercise was first demonstrated by the coach, and then practiced by the person
with dementia while the caregiver assisted the person with dementia and if possible,
the caregiver performed the exercises as well. To improve the attractiveness of the
exercises for people with dementia, we added and integrated materials such as a ball,
weights and elastics to the original exercises based on a Dutch exercise protocol for
people with dementia designed by physiotherapists.38 Caregivers in the intervention
group, completed daily logs to monitor their adherence to the exercise homework in
the absence of the coach.
Alongside physical exercise, the dyads received support through psycho-education,
a communication skills training and a pleasant activities training. The goal of psychoeducation was to educate the dyad about dementia and its impact on the person with
dementia and caregiver and how to deal with it. In the communication skills training, the
coach discussed techniques for facilitating dyad’s communication. Pleasant activities
training stimulated the planning of one’s own chosen pleasant activities in daily life
for the person with dementia and the caregiver individually and for them together to
reduce psychological distress. When the caregiver and/or person with dementia were
unable to identify pleasant activities, a list with pleasant activity ideas, including ideas
such as parlor games, listening to music or exercise, was available.
Alongside the instruction visits, all dyads received a user manual with a detailed description of the intervention. The manual included session specific worksheets with specific
information and psycho-education for each visit. Furthermore, illustrations of the exercises, safety instructions and easy-to-read instructions were included.
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Procedure
An independent researcher made the random allocation schedule (in blocks of 20
dyads), using Random Allocation Software (Version 1). Dyads and coaches were aware
of the treatment assigned. At the start of each measurement, examiners were blinded
to the group allocation and dyads were asked not to disclose what kind of help they
received. The data-collection and intervention took place in the homes of the participants.
Baseline variables
To collect general and demographic information, questions were asked concerning age,
gender, birth date, education, dementia type, comorbidity, medication use, cognitive
functioning and the client- caregiver relationship. The education level was determined
on a seven-point scale varying from less than elementary school (0) to technical college
and university (6).39 In people with dementia, the global level of cognitive functioning
was determined using the Dutch version of the Mini-Mental State Examination (MMSE)
and The Global Deterioration Scale (GDS) to distinguish between the global stages
from normality to severe dementia.40-42 Medication use (anti-dementia medication and
cardiovascular medication) was coded according to the Anatomical Therapeutic Chemical (ATC) Classification System, which is an international standard for drug utilization
studies. Comorbid conditions were asked from the caregiver and categorized according
to the main categories based on the International Statistical Classification of Diseases
(ICD). The body mass index (BMI) was calculated as weight in kilograms divided by
height in meters squared. Furthermore, the status of Apolipoprotein Epsilon 4 (ApoE4)
was determined as a baseline variable because ApoE4 carriers show an increased risk
of cognitive decline and, thereby, may show a greater response from physical activity
than non-carriers.43,44 Buccal swabs were taken by making use of Catch-all collection
swabs (Epicentre, Madison, WI, USA). DNA was isolated from the swab.45 The ApoE
genotype was indicated as ApoE4 present or absent.
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Comparison group with minimal intervention
Participants who were assigned to the comparison group received a minimal intervention
in addition to the usual care. The minimal intervention consisted of written information
bulletins sent to the dyads on a monthly basis with general information about dementia
such as information about driving and general health (three in total) and monthly phone
calls by one of the coaches (three in total). The goals of these maximal 10 minute phone
calls were to listen to the family caregiver and to show empathy. Participants allocated
to the comparison group were offered the multicomponent dyadic intervention at the
conclusion of the study.

Outcomes
assessment of cognitive functioning

To assess the aspects of cognitive functioning different neuropsychological tests were
administered.
Memory - The 8 Words Test of the Amsterdam Dementia Screeningtest (ADS) consisting
of three parts,46 was used to measure episodic anterograde memory. During the first
part, eight unrelated words are read aloud to the subject five times. Immediately after
each presentation, recall was tested, with the total number of words recalled after the
five trials being used as the score (immediate recall, score range 0-40). In addition,
recall was again tested after a delay of 10 minutes (delayed recall, score range 0-8).
After this, a recognition test is followed in which the eight words are intermixed with
eight distracters (recognition score, score range 0-16).
To measure visual non-verbal long-term episodic memory, the Face and Picture Recognition of the Rivermead Behavioural Memory Test (RBMT) were used.47,48 During Face
Recognition the participant is shown ten faces, one at a time, for five seconds each.
After a short interval, the participant is asked to recognize the faces between ten other
faces. The outcome measure is the number of faces correctly recognized minus the
faces that were incorrectly recognized (score range 0-20). During Picture Recognition
the participant is shown 20 cards with drawings of objects and is asked to remember
the objects. After a short interval the participant has to choose between 40 cards with
objects and has to point out the objects already shown. The outcome measure is the
number of objects correctly recognized minus the objects that are incorrectly recognized (score range 0-40).
Executive function (EF) - Work-memory is measured by digit span backward, which
is considered to appeal to EF. The Digit Span Test Backward is part of the Wechsler
Memory Scale –Revised (WMS-R).49 Increasingly long sequences of random numbers
were read aloud by the examiner. In the backward version the participant is asked to
repeat the digits in reverse order immediately after oral presentation by the examiner.
The outcome measure is the number of series correctly reproduced (score range 0-21).
To measure the ability to plan a strategy to solve a problem the Key Search Test of
the Behavioural Assessment of the Dysexecutive Syndrome (BADS) was used.50 The
participant is asked to search for an imaginary key that they have lost in a field (a square
on a piece of paper). By drawing their search route, an indication of search strategy
and planning ability can be deduced. The outcome measure is based on a number of
eight criteria, such as efficiency and effectiveness (score range 0-16).
Category Fluency is a subtest from the Groninger Intelligence Test (GIT).51 This test
requires a strategic search mechanism to retrieve information from semantic memory
and was used to measure categorization abilities. The participant is asked to name
as many animals and professions as possible during one (separate) minute. The total
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Attention - The Digit Span Test Forward is part of the Wechsler Memory Scale –Revised
(WMS-R).49 Increasingly long sequences of random numbers are read aloud by the
examiner. In the forward version the participant is asked to repeat the digits immediately after oral presentation by the examiner. Short-term memory is measured by digit
span forward, considered to appeal to the efficiency of attention, i.e. freedom from
distractibility. The outcome measure is the number of series correctly reproduced
(score range 0-21).
Statistical methods
All the data were analyzed using IBM SPSS Statistics 20 (SPSS, Inc., Chicago, IL).
Descriptive statistics were calculated for the participants in the intervention and comparison group and all of the (outcome) variables were analyzed for differences between
comparison and intervention group by means of independent-sample t-tests for continuous variables and χ2 tests for categorical variables. Baseline characteristics of dropouts
and completers were compared using independent-sample t-tests and χ2 tests. Scores
on memory and EF neuropsychological tests were transformed in z-scores, after a factor
analysis, the mean of these scores resulted in a memory domain and an EF domain.
The memory domain was computed by five neuropsychological test scores, i.e. three
test scores of the eight words test (direct recall, delayed recall and recognition), picture
recognition and face recognition (combined Cronbach’s alpha 0.76 in this study). The
Executive Function domain was computed by the key search test, digit span backward
and two category fluency tests (combined Cronbach’s alpha 0.72 in this study).
The effectiveness of the intervention on all outcomes was evaluated between the
two groups by using generalized estimating equations (GEE).52-55 GEE is a longitudinal
regression technique that takes into account the dependency of the observations
within the subject by estimating the average correlation over time (i.e. an exchangeable
working correlation structure). The advantage of using GEE above the more classical
General Linear Models (GLM) for repeated measures is that GEE is capable of handling
missing data and that it provides direct estimates of the effect of the intervention. In
the present study, for all GEE analyses an exchangeable correlation structure was used
(i.e. the correlations between subsequent measurements are assumed to be the same,
irrespective of the length of the measurement interval) and all analyses were adjusted
for the baseline value of the outcome variable. The characteristics of the people with
dementia (age, gender, dementia type, daycare, past level of physical excercise in
the childhood (<18 years), education level, Global Deterioration Scale score, APOE-4,
baseline values for MMSE, BMI, comorbidity and polypharmacy use) were identified a
priori as potential covariates. We conducted a crude analysis and an adjusted analysis to examine the effects over time. The crude analyses determined the effect of the
intervention over time while controlling for the baseline values. The adjusted analyses
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number of animals and professions produced is the outcome measure (score range 0-∞).

determined the intervention effect over time while the covariates were added to the
model (and again adjusting for baseline outcomes). In both crude and adjusted analyses,
first an overall intervention effect was estimated and secondly the intervention effect
at different time-points. Furthermore, at all of the stages of data analysis, intentionto-treat analyses were performed, including all the participants as originally allocated
after randomization. Significance was set at 0.05. If significant, an overall effect size
for the specific cognitive outcome domain was calculated according to Cohen’s d. The
Cohen’s d was calculated by dividing the overall mean difference between the groups
(expressed as regression coefficient) by the overall SD of the observed data. Effect
sizes ≥0.8 are assumed to be large, effect sizes between 0.5-0.8 are moderate, and
effect sizes between 0.2-0.5 are assumed to be small.56
Compliance analyses including Per-Protocol analysis
In addition to ITT analysis, compliance analyses were performed for dyads using
GEE. First, we evaluated the outcomes of dyads who completed all of the homework
assignments of practicing exercise and planning pleasant activities: 30 minutes of active
exercise at least 3 days a week and implementation of pleasant activities in daily life for
both the person with dementia and the caregiver for at least six weeks (‘per protocol
principle’). Second, we evaluated the outcomes of the dyads who completed their
exercise homework according the intervention protocol (completed 30 minutes of active
exercise for at least 3 days a week) based on the Seattle protocols of Teri et al. (2008)
for increasing physical activity in individuals with cognitive impairment.37 Finally, we
evaluated the outcomes of the dyads who planned their pleasant activities according
to the protocol (implemented pleasant activities in daily life for both the person with
dementia and the caregiver for at least six weeks). All of the dyads included in all three
compliance analyses completed a minimum of six of the eight home visits.
Subgroup analyses
We performed four subgroup analyses on the three cognitive outcome domains: (1) an
APOE-4 subgroup analysis (carrier versus non-carrier) because APOE-4 carriers are
at higher risk for cognitive decline, but respond better to physical activity interventions to stimulate cognition;27,57 (2) a dementia onset subgroup analysis (early onset
<65 versus late onset ≥65), because people with a early onset dementia (<65) show
a more rapid cognitive decline than people with late onset dementia (≥65).58,59; (3) a
depression baseline scores subgroup analysis (Cornell score >10 versus Cornell score
≤ 10), because the comorbidity of cognitive impairment and depression (a Cornell
score >10 probably major depressive episode) is associated with greater cognitive
and functional decline;60 (4) a dementia type subgroup analysis (Alzheimer versus other
dementia types), because several observational studies have found that the preventive
effects of physical exercise may be weaker for people with vascular dementia than for
people with Alzheimer’s disease.28,61 In all subgroup analyses, the specific subgroup
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Figure 1. Flow chart of the present study
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was selected from all study participants and the difference between the groups over
time was then compared.

Results
Enrollment and dropouts
Of the 146 dyads recruited for this study, in total 111 dyads fulfilled the inclusion criteria and were randomized to the intervention group (n=57) or comparison group (n=54)
(Figure 1). In total, 98 (88%) people with dementia completed post measurement and 85
(77%) people with dementia completed a six month follow up measurement. During the
first three months, five people with dementia dropped out from the intervention group
and eight from the comparison group. After six months, seven people with dementia
dropped out from the intervention group and four from the comparison group. The dropout reasons were health problems, burden, death of the person with dementia, nursing
home placement and hospitalization. The dropout rate was not different between the
intervention and comparison group. Furthermore, we found no significant differences
on any of the outcome measures and baseline characteristics between people with
dementia dropouts and people with dementia completers.
Sample characteristics
At baseline, people with dementia were primarily male spouses (63%) with dementia
of the Alzheimer type (70%). As shown in Table 1, the age ranged from 57 to 90 years
(M=77; SD=7.46), mean MMSE score ranged from 14 to 30 (M=21; SD=5.19), mean BMI
score ranged from 19 to 39 (M= 24; SD=3.26) and the mean Global Deterioration Score
ranged from 3 to 6 (M=4.5; SD=0.619). On average, they used 2-3 different types of
anti-dementia and cardiovascular medication. Half of the people with dementia (47%)
made use of day care, whereof a small number of the people with dementia (6%) for one
day and the majority (41%) for two days. Their caregivers were primarily female spouses
(72%) with an age range from 35-92 years (M=72, SD=10.09). Their mean CES-D score
at baseline ranged from 5 to 35 (M=11; SD=7.70). No significant differences were found
between the comparison and the intervention group at baseline in any of the sample
characteristics and outcomes in person with dementia or caregiver, showing that the
randomization was successful. The mean scores and standard deviations for all raw
outcomes at different assessment moments are shown in Table 2.
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Total sample
(n=111)

Intervention
(n=57)

Comparison
(n=54)

P value
(2-sided)

PEOPLE WITH DEMENTIA
Gender (n, %)

0.05

Male

70 (63.1)

31 (54.4)

39 (72.2)

Female

41 (36.9)

26 (45.6)

15 (27.8)

Dementia Type (n, %)

0.49

Alzheimer

78 (70.3)

42 (73.7)

36 (66.7)

Vascular

17 (15.3)

9 (15.8)

8 (14.8)

Other

16 (14.4)

6 (10.5)

10 (18.5)

APOE-4 Carrier (n, %)

1

No

53 (47.7)

27 (50)

26 (48.1)

Yes

55 (49.5)

27 (50)

28 (51.9)
0.66

Daycare (n, %)
No
1 day
2 days

57 (51.4)

29 (52.7)

28 (51.9)

7 (6.3)

5 (9.1)

2 (3.7)

45 (40.5)

21 (38.2)

24 (44.5)
0.87

Exercise past <18 years old (n, %)
no

17 (15.3)

9 (15,8)

8 (15,4)

Moderate: 1-2 times a week

31 (27.9)

15 (26,3)

16 (30,8)

61 (55)

33 (57,9)

28 (53,8)

Intensive: 3 or more times a week

0.53

Drugs for Cardiovascular system (ATC_C)
no

51 (45.9)

17 (38,6)

24 (47,1)

yes

60 (54.1)

27 (61,4)

27 (52,9))

111 (100)

57 (100)

54 (100)

0 (0)

0 (0)

0 (0)

Drug Tacrine, ATC: N06DA01 (n, %)
no
yes

0.49

Drug Donepezil, ATC: N06DA02 (n, %)
no
yes

110(99.1)

57

53

1 (0.9)

0

1
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Table 1. Baseline characteristics of the people with dementia and their caregivers

Table 1. Baseline characteristics of the people with dementia and their caregivers
Total sample
(n=111)

Intervention
(n=57)

Comparison
(n=54)

P value
(2-sided)
1

Drug Rivastigmine, ATC: N06DA03 (n, %)
no

82 (73.9)

32 (72,7)

37 (72,5)

yes

29 (26.1)

12 (27,3)

14 (27,5)
0.81

Drug Galantimine ATC: N06DA04 (n, %)
no

86 (77.5)

34 (77,3)

38 (74,5)

yes

25 (22.5)

10 (22,7)

13 (25,5)

Age (range 57-90) (mean, SD)

77 (7.46)

76 (7.61)

78 (7.17)

0,1

Education (range 0-6) (mean, SD)

4.01(1.43)

3.91 (1.42)

4.11 (1.45)

0.47

Comorbidity (range 0 - 5) (mean, SD)

1.65(1.26)

1.68 (1.2)

1,61 (1.3)

0.76

Polypharmacy use (range 0 - 9) (mean, SD)

2.78(1.99)

2.74 (1.8)

2,83 (2.1)

0.80

BMI (kg/m2) (mean, SD)

24 (3.26)

24 (2.36)

24 (3.98)

0.26

MMSE (range 14-30) (mean, SD)

21(5.19)

21 (4.86)

21 (5.56)

0.91

Global Deterioration Scale (mean, SD)

4.53(0.62)

4.54 (0.61)

4,53 (0.64)

0.94

EF (z-score baseline) (mean, SD)

0.02(2.39)

-0.12 (2.06)

0.17 (2.72)

0.54

Memory (z-score baseline) (mean, SD)

0.12(3.49)

0.15 (3.33)

0.08 (3.67)

0.92

Attention (z-score-baseline) (mean, SD)

0.00(1.00)

0.04 (1.07)

-0.04 (0.93)

0.83

Notes: SD = Standard Deviation / ATC = Anatomisch Therapeutisch Chemisch Classificatie / MMSE = Mini
Mental State Examination / APOE-4 = Apolipoprotein E genotype/ APOE-4 Carrier = participants with at
least one type 4 allele / EF = Executive Functioning / BMI = Body Mass Index

152

0.84

11.74

29.60

66.96

8 WT Delayed

8 WT Recognition

RBMT faces

RBMT pictures

7.00

5.46

GIT fluency professions

WMS-R Digit span BW

3.20

2.53

4.06

5.25

3.86

10.63

5.97

3.87

1.46

6.67

10.92

5.42

7.78

10.46

6.00

65.95

30.16

11.37

1.00

16.90

3.35

2.39

5.36

5.75

3.92

11.84

6.09

3.63

1.76

8.05

SD

10.40

5.02

7.21

9.56

5.40

64.39

30.44

11.05

0.74

17.67

M

3.76

2.53

4.64

5.67

3.25

13.00

5.66

3.77

1.55

7.84

SD

Follow-up (T2)

10.46

5.57

7.78

11.15

6.58

66.31

30.65

11.28

1.06

17.43

M

2.79

2.81

5.36

7.42

4.75

11.2

4.80

4.53

1.83

8.44

SD

Baseline (T0)

10.39

5.58

8.00

10.22

6.50

64.28

30.93

12.26

1.50

18.42

M

Post (T1)

COMPARISON GROUP (n=54)

2.86

2.91

5.97

6.50

4.38

12.09

5.66

2.64

2.28

8.74

SD

10.53

5.70

8.32

11.25

5.40

66.37

30.70

10.82

1.15

18.03

M

3.45

2.74

6.21

7.10

3.25

12.94

5.48

4.96

1.99

10.35

SD

Follow-up (T2)

Notes: M = mean / SD = Standard Deviation / T 1 = 3 months / T2 = 6 months / 8WT = 8 Words Test / RBMT = Rivermead Behavioural Memory Test / BADS = Behavioural
Assessment of the Dysexecutive Syndrome / GIT = Groninger Intelligence Test / WMS-R= Wechsler Memory Scale – Revised

WMS-R Digit span FW

10.68

10.51

GIT fluency animals

ATTENTION

5.95

BADS key search

EF

17.54

8WT Immediate

MEMORY

M

M

SD

Post (T1)

Baseline (T0)

INTERVENTION GROUP (n=57)

Table 2. Unadjusted means (M) and standard deviations (SD) on the dependent variables
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Intention to treat analysis
As shown in Table 3, when adjusting for a person with dementia characteristics, GEE
analysis among 111 dyads revealed a significant effect of the multicomponent dyadic
intervention on attention. On other cognitive domains no significant effects were found.

Table 3. Intention to treat GEE intervention effects at baseline, 3 and 6 months on cognitive
functioning
GEE analysis – Intention To Treat*
n=111 dyads (57 intervention group / 54 comparison group)
Crude model
β (95% CI)

p

Effect
Size d

β (95% CI)

P

Effect
Size d

0.03 (-0.40 – 0.46)

0.89

-

0.03 (-0.38 – 0.44)

0.89

-

T1

-0.07 (-0.58 – 0.45)

0.80

0.02 (-0.39 – 0.43)

0.94

T2

0.12 (-3.81 – 0.61)

0.65

0.02 (-0.39 – 0.42)

0.94

-0.04 (-0.66 – 0.58)

0.90

0.16 (-0.53 – 0.85)

0.65

T1

0.35 (-0.47 – 1.17)

0.40

0.14 (-0.55 – 0.83)

0.70

T2

-0.42 (-1.16 – 0.32)

0.26

0.09 (-0.59 – 0.76)

0.80

Overall

0.50 (-0.21 – 0.31)

0.70

0.25 (0.01 – 0.48)

0.04

T1

0.03 (-0.27 – 0.34)

0.84

0.25 (0.01 – 0.48)

0.04

T2

0.07 (-0.22 – 0.35)

0.65

0.25 (0.01 – 0.48)

0.04

Outcome
measure
EF

Memory

Attention

Adjusted model

Overall

Overall

-

0.05

-

0.25

Notes: Reference group is comparison group at all measurements / Crude model: adjusted for baseline
value of outcome measure. Adjusted model: model further additionally adjusted for age, gender,
education level, dementia type, APOE-4, daycare, past level of physical activity in the childhood, Global
Deterioration Scale score at T0, MMSE score at T0, Comorbidity and Polypharmacy use / β = regression
coefficient / EF = Executive Functioning / CI = Confidence Interval / The effect size is presented as an
overall effect size represented as Cohen’s d

Compliance analyses
As shown in Table 4, 9 dyads (15.8%) were fully compliant with the intervention (completed 8 home visits, exercised 3 times a week and planned pleasant activities according
to the protocol: per protocol analysis) and 43 dyads (75.4%) were moderately compliant
with the protocol (any combination of dyads who completed 1-8 home visits, exercised
1-3 times a week and planned pleasant activities during 1->6 weeks). Five dyads (8.8%)
did not start with the home visits because of death or nursing home placement of the
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Table 4. Compliance with the homework (exercise and pleasant activities planning) and
the presence of home visits of dyads assigned to the experimental group
HOMEWORK & HOME VISIT COMPLIANCE (n=57)

n (%)

Home visit compliance (eight home visits)
Completed: 6-8 home visits
Partly completed: <6 home visits
Not started with intervention: no home visits

44 (77.2)
8 (14)
5 (8.8)

Homework exercise compliance (3 times a week)
3 or more times weekly exercise
1-2 times weekly exercise
0 times weekly exercise (intervention (partly) received)

23 (40.4)
16 (28.1)
18 (31.5)

Planning pleasant activities compliance (without assistance coach during at least six weeks)
Planned pleasant activities according protocol: >6 weeks
Partly planned pleasant activities: 1 - 6 weeks
No pleasant activities planned (intervention (partly) received)
No pleasant activities planned (not started with intervention)

18 (31.6)
9 (15.8)
25 (43.9)
5 (8.8)

Combined homework & home visit compliance
Fully compliance according protocol: completed 8 home visits, exercise 3 times a week and
planned pleasant activities
Moderate compliance: any combination of dyads who completed 1-8 home visits, exercised
1-3 times a week and planned pleasant activities during 1 - >6 weeks
Not started with intervention

9 (15.8)
43 (75.4)
5 (8.8)

Subgroup analyses
When adjusting for a person with dementia characteristics, all subgroup analyses
among 111 dyads revealed a significant effect of the multicomponent dyadic intervention on attention. On the other cognitive domains no significant effects were found
in the subgroup analyses.
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person with dementia. Compliance analyses, including a ‘per protocol analysis’, showed
no benefits of the multi-component dyadic intervention on any of the outcomes of the
people with dementia.

Discussion
In this RCT, we studied the effects of a multicomponent dyadic intervention with physical exercise training and support on cognitive performance outcomes (memory, EF
and attention) of community dwelling people with dementia. People with dementia who
participated in this study were primarily community living male diagnosed with Alzheimer’s disease. Their family caregivers were primarily female spouses. Intention to treat
GEE analyses showed a significant effect of the multicomponent dyadic intervention
on the attention of people with dementia measured with the digit span forwards. No
significant effects were found on the memory and EF domain.
Attention
There have been rather few trials of multicomponent physical exercise interventions for
community-dwelling people with dementia and with mixed results. To our knowledge,
this is the first multicomponent dyadic home-based intervention with physical exercise
that studied the benefits on cognitive performance in community-dwelling people.
Previous intervention studies on single exercise intervention have reported benefits of
physical exercise on other attention tests in people with dementia, but not specifically
on the digit span forwards test.24,62 Yaguez et al. (2011) found that a 6-week non-aerobic
movement based exercise is effective in sustained attention (Rapid Visual Information
Processing test) in community living people with AD. There has been a hypothesis put
forward trying to explain why physical exercise could improve attention. As memory
and attention deficits are among the first clinical manifestations to develop dementia,63
it is possible that physical exercise stimulation may increase temporary arousal, stimulating attention.64 It might be that this temporary arousal benefits concentration, which
is necessary for the digit span test forwards. However, the effect on attention should
be interpreted with caution because of a small effect size (d = 0.25).
Executive Functioning
This study found no benefits of the multicomponent intervention on the EF domain. This
contradicts previous findings of single and multicomponent interventions with physical
exercise on EF in older people with MCI/mild dementia or people without cognitive
impairment.11,17,65,66 Comparable studies for community living people with moderate
cognitive impairment are scarce. A long-term RCT, examining the effects of 30 minute
walks 5 days a week on cognition in a group of community living older people varying
from MCI to severe dementia showed an effect on EF in people with MCI/mild dementia
(MMSE ≥20).67 Reviews in people with dementia showed that physical exercise might
have an effect on EF,21,24,65,68,69,70 but it should be mentioned that most reviews included
more studies with only people with mild dementia and residents instead of people
with mild to moderate dementia living at home, like our present research population.
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Considerations
Randomization succeeded showing that both groups were similar at baseline, and
the dropout rates were reasonable for this vulnerable target group (<30%).73 Dyads
experienced no adverse effects. Furthermore, because it is known that the medication
use of people with dementia can influence cognitive functioning,74 we controlled for
medication use: in the present study there was a very similar distribution in the use
of cardiovascular medication (ATC-C) and anti-dementia medications (ATC- N06DA)
among the groups.
Several factors may have had an impact on the results. In the Netherlands, for people
with dementia living in the community it is common to receive care in a day care
facility for one or more days, where they participate in staffed activities such as music
and exercise programs. In our sample, half of the people with dementia received one
or more days care in a day care facility. On top of this usual care we examined the
effectiveness of this intensive intervention. This could have hampered measuring the
possible intervention effects in case of improvement. In future studies, the impact of
usual care provided in a specific country need to be taken into account when offering
an additional intervention.32
To improve both the prefrontal cortex (a brain area responsible for EF) and the hippocampus (a brain area responsible for EF) with physical exercise training the physical
exercise should be of enough intensity.75 It could be that the physical exercise in the
current intervention was not performed with sufficient intensity, duration or frequency to
find a significant effect on memory. A review, studying the effects of physical exercise
on physical functioning and ADL performance in older people with dementia, showed
the largest improvements for interventions with the highest intensity: interventions with
a duration of minimal twelve weeks, a frequency of three times a week, with 45-60
minutes a session,76 but the effect on cognitive functioning was not studied in this
review. According to the protocol, the duration (minimal twelve weeks), frequency (3
times a week) and intensity (30 minutes instead of 45 minutes) of the present exercise
component is almost in accordance with Blankevoort et al. (2010). However, exercise
homework compliance was not performed as frequently as prescribed according protocol in the present study: 68% of the dyads exercised 1-3 times a week and 32% of the
dyads not do their exercise homework at all. In previous exercise trials in older people,
adherence to schedules has been low.28,67 A recent systematic review outlined that the
incorporation of regular physical exercise into daily routines benefits cognitive function
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Memory
The multi-component dyadic intervention had no effect on memory in the current study.
It is known that memory benefits less from physical exercise than EF.71 In people with
cognitive impairment, the prefrontal cortex and hippocampus are affected.72 Physical
exercise has more impact on the functioning of the prefrontal cortex (a brain area
responsible for EF) than of the hippocampus (a brain area responsible for memory).

in people with dementia, especially when implemented earlier in the disease process.77
Another recent RCT, examining the effect of combined aerobic and strength training
versus aerobic-only training in people with dementia, concluded that an alternating
form of aerobic and strength training sessions was more effective than aerobic-only
training in slowing cognitive decline in people with dementia.78 We offered a combined
aerobic and strength training in the present study, but during the 1-hour home visits,
there was not enough time to practice aerobic exercises extensively, such as walking.
Self-evidently, we stimulated the dyads to perform aerobic exercises with the goal of
increasing the time for at least 20-30 minutes a day according protocol. Furthermore,
introducing regular (aerobic) exercises in people who may not have been used to that
in the past requires high levels of motivation. It is known that apathy in people with
dementia is associated with a lack of motivation.79 More research is needed to determine
how to enhance motivation in people with dementia and their caregivers to exercise
regularly and maintaining their adherence and to determine the right dose-response
relationship between exercise and cognition in people with dementia.
Another consideration concerns that participation in a physical exercise program
always takes place in the background of one’s own present and past level of physical
exercise, which varied considerably between participants.11,25 Therefore, we monitored
the past level of physical exercise in the childhood (<18 years) and we monitored global
information on the level of physical exercise during the study with logs maintained by
the caregivers. In the present study some of the participants were already active and
other participants less active. Therefore, the level of physical exercise may be a strong
confounder and, therefore, we accounted for the past level of physical exercise in the
analysis. In addition compliance analyses for physical exercise were performed. However, for future studies it is advisable to analyze the frequency, intensity, duration and
kind of physical exercise and activities per day during the study and in the past more
precisely instead of only a global activity level.
Furthermore, determining the type and onset of dementia is problematic. Currently, the
diagnosis of dementia is initiated mostly on a clinician’s suspicion based on symptoms
of the person with dementia and caregivers’ concerns, usually in a primary care setting.80
It is an indication because a definite diagnosis can only be confirmed at post-mortem
or through a brain biopsy. For this reason, sub group analysis between the different
types of dementia is debatable.
Conclusion
In conclusion, this randomized controlled trial study of a multicomponent dyadic intervention with physical exercise showed no effects on the memory and EF of people
with dementia; only a small significant effect of the intervention was found on a simple
attention task. Since the effect on cognitive functioning in people with dementia was
not studied for the original intervention as developed in the US by Teri et al. (2003), no
comparison can be made. Finding only a small significant effect might be explained
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by the ineffectiveness of the intervention, but also by moderate treatment adherence
to the exercise and pleasant activities homework or a lack of room for improvement
on the intended outcome measures because half of the people with dementia already
received care in a day care facility.
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7
The effects of a home-based physical
exercise and support intervention on the
psychological distress of informal caregivers
providing care to people with dementia

Published as: Prick, A. E., de Lange, J., Twisk, J., & Pot, A. M. (2015). The effects
of a multi-component dyadic intervention on the psychological distress of family
caregivers providing care to people with dementia: a randomized controlled trial.
International Psychogeriatrics. 27(12):2031-2044.

Abstract
Background
Earlier research showed that multi-component dyadic interventions – including a
combination of intervention strategies and addressing both the person with dementia
and caregiver – have a beneficial impact on the mental and physical health of people
with dementia and their family caregivers. A randomized controlled trial (RCT) of a
multi-component dyadic intervention, which is a translated and adapted version of
an intervention that has been shown to be effective in the US by Teri et al. (2003),
was performed. The effects on caregivers’ mood (primary outcome), burden, general
health, and salivary cortisol levels (secondary outcomes) were studied.
Methods
Community-dwelling people with dementia and their family caregivers (n=111 dyads)
were randomly assigned. The experimental group received eight home visits during
three months, combining physical exercise and support (psycho-education, communication skills training, and planning of pleasant activities). Both the physical
exercise and support component were directed at both the person with dementia
and the caregiver. The comparison group received monthly information bulletins and
phone calls. There were three measurements at baseline (prior to the intervention),
at three months, and at six months into the intervention. Data were analyzed with
Generalized Estimating Equations (GEE) based on an intention-to-treat analysis of
all available data.
Results
All analyses showed no benefits of the intervention over time on any of the outcomes.
Conclusion
The negative results might be explained by the translation and adaptation of the
intervention that has been shown to be effective in the US: the intervention was
shortened and did not include cognitive reframing. However, only the health effects
on people with dementia and not on caregivers were studied in the US. Several other
factors might also have played a role, which are important for future studies to take
into account. These are: the usual health care in the country or region of implementation; the wishes and needs of participants for specific intervention components;
the room for improvement regarding these components; the inclusion of positive
outcome measures, such as pleasure, and the quality of the relationship.
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It is well-known that caregivers of people with dementia may suffer from high levels
of psychological distress, such as depressive symptoms and feelings of burden.1-5
Psychological distress is in itself bothersome for caregivers, but is also associated with
physical health problems, psychiatric morbidity, and reduced quality of life, which may
result in a decrease in quality of care, neglect or even aggressive behavior towards the
person with dementia.6-8 In addition, caregiver burden has been found to be a predictor
of nursing home placement of the person with dementia.9-11 Therefore, it is important
to look for ways to prevent or reduce caregivers’ psychological distress as early as
possible in the caregiving process. The more so because the number of people with
dementia living in the community will increase considerably over the next decades and,
as a result, the number of family caregivers will also increase.12
Interventions that include a combination of intervention strategies (multi-component
interventions) and that address both the person with dementia and their caregiver
(dyadic or combined interventions) seem to have good potential for caregiver outcomes.12-18 For example, these interventions consist of a combination of counseling,
case management and skills training.19 Although many studies on a wide variety of
interventions have been conducted, evidence on their effectiveness is still rather limited due to conceptual and methodological issues such as small sample sizes. Effects
on behavioral problems, cognition and mood in people with dementia and mood and
burden in their caregivers are not always in the same direction and often rather small.18,20
An example of an effective multi-component and dyadic intervention is the one developed by Teri et al. (2003),21 which combined a physical exercise program with teaching
caregivers behavioral management techniques and doing pleasant activities.22,23 This
study showed positive effects on the mood and physical functioning of people with
Alzheimer’s disease.21 The effects on caregivers’ health were not studied, while doing
pleasant activities and physical exercise by caregivers themselves have been found
to improve caregivers’ well-being in earlier research.24,25
We carried out a RCT to investigate whether an adjusted and elaborated version of
the intervention of Teri et al. (2003) for community-dwelling people with dementia and
their family caregivers, had a beneficial impact on caregivers’ mental health outcomes
in the Netherlands.21,26 After a pilot study, using a translated version of the Teri intervention, we made changes to the original intervention components and duration to
adapt the intervention to the Dutch care situation.27 Because the evaluation of the pilot
study showed that a proper execution of the intervention took more than one hour, we
decided to drop the time-consuming behavioral management training based on the
ABC model of behavior change and to concentrate on physical exercise, education,
and a much more expanded version of the pleasant activities training. This choice
was further motivated by the fact that cognitive reframing (based on the ABC theory)
has already been shown to be effective,28 whereas the effectiveness of physical exer-
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cise and pleasant activities training for people with dementia and their caregivers in
the community was less well studied. Furthermore, the number of home visits was
decreased to eight instead of the original twelve in order to comply with Dutch health
insurance regulations about the number of home visits typically reimbursed, and the
frequency of home visits in the first month was decreased to one instead of two home
visits per week to reduce burden by a perceived lack of leisure time among the dyads
that participated in the pilot study.
The purpose of the present study was to investigate the effects of this multi-component
dyadic intervention on caregivers’ mood, burden, general health, and salivary cortisol
levels; the effects on people with dementia will be published elsewhere.
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Design
A RCT with three measurements (baseline, post-measurement after three months and
a follow-up six months after baseline) was conducted. Before the start of the study,
informed consent was requested from both the caregiver and the person with dementia. All people with dementia signed their own informed consent. After the baseline
assessment a total of 111 dyads were randomly allocated to the intervention (n=57) or
comparison group (n=54). Within two weeks after the baseline assessment the intervention started. The data were collected at the participants’ homes. Outcome measures
in people with dementia and caregivers were assessed separately without each other’s
presence. Because most dyads lived together, the non-participant was asked to stay
in another room. The Medical Ethics Committee of the VU University Medical Centre
approved the study protocol (registration number 2008/320). The study design has
been extensively described elsewhere.26
Procedure: Randomization and blinding
We made use of the block randomization method to randomize the dyads into groups
that result in equal sample sizes to ensure a balance in sample size across the two
groups over time, which is a method of true randomization. An independent researcher
made the random allocation schedule (in blocks of 20 dyads), using Random Allocation
Software, version 1.0.29 Self-evidently, dyads, and coaches were aware of the treatment
assigned. Although at the start of each measurement, examiners were blinded to the
group allocation and the dyads were asked not to disclose their group allocation, in
practice group allocation became clear to the examiners during the intervention period.
Study population
One hundred forty-six community dwelling people with dementia and their family
caregivers were recruited between November 2008 and June 2012 throughout the
Netherlands via Alzheimer Cafés (public meetings for people with dementia, their
caregivers and others), case managers, flyers and advertisements in newspapers,
and on the Internet.
Family caregivers were defined as spouses, adult relatives or friends who live with or
spend a minimum of four hours every day with the person with dementia. They had to
have enough understanding of the Dutch language and needed to have at least some
depressive symptoms (Centre for Epidemiologic Studies-Depression (CES-D) score >5)
to be included in the study. Exclusion criteria for the caregivers were physical disorders
that hampered assistance with the exercises, presence of psychotic symptoms, and
use of antidepressants. Trained research assistants queried these exclusion criteria
systematically during the intake to determine caregiver’s eligibility.
The inclusion criteria for people with dementia were a diagnosis of dementia made
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by a physician (for instance a general practitioner, psychiatrist, geriatrician or a neurologist), a minimum age of 55 years, living at home with a caregiver, and willing to
participate in the home visits. Exclusion criteria for people with dementia were the use
of antidepressants, the presence of psychotic symptoms, Mini-Mental State Examination (MMSE) score < 14, and receiving more than two days respite care in a day care
facility. For interested people with dementia, it was not required to ask their physician
for permission to participate in this study.
Intervention
In our translated, adjusted and elaborated version of the intervention of Teri et al.
(2003),21 dyads allocated to the experimental group received an intervention consisting
of two components: a physical exercise component and a support component (Table
1). In line with Teri, the goal of the physical exercise component was to motivate dyads
who have not been physically active to complete 30 minutes of active exercise at least 3
days a week or to encourage dyads who are already active to increase or maintain their
activity to complete 30 minutes of active exercise at least 3 days a week and preferable
on most days of the week. The physical exercises were with the person with dementia
and caregiver together. Caregivers were taught to guide the person with dementia in
a personalized program of four types of physical exercises: flexibility, strengthening,
balance, and endurance exercises. Each exercise was first demonstrated by the coach,
and then practiced by the person with dementia while the caregiver observes and
assists the person with dementia. If possible the caregiver participated as much as
possible in performing the physical exercises together with the person with dementia.
To improve the attractiveness of the exercises for people with dementia, we added
and integrated materials such as a ball, weights, and elastics to the original exercises.
Alongside the instruction visits, all dyads received a user manual with pictures of the
exercises and easy-to-read instructions. This manual also included specific home
visits worksheets with information and psycho-education for each visit. The support
component, taught in the presence of the person with dementia and the caregiver,
included three elements: (a) psycho-education, (b) communication skills training and
(c) pleasant activities training. The goal of psycho-education was to educate the dyad
about dementia and its impact on the person with dementia and caregiver and how
to deal with it. The communication skills training taught the caregiver techniques for
facilitating the dyad’s communication such as tips about speed, tone of voice, and the
use of short sentences in communication. Pleasant activities training stimulated the
implementation of pleasant activities in daily life for the person with dementia and the
caregiver. In contrast to the intervention of Teri we made use of a much more expanded
version of the pleasant activity training: we treated the pleasant activity training in several sessions (session 3–8) instead of one session and we taught caregivers not only
to plan pleasant activities for people with dementia (planned together with the person
with dementia as much as possible) but also for caregivers themselves and together
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Table 1. Overview intervention components original and adapted/present trial
Intervention components

Original trial, Teri et al. (2003)

Adapted trial

Home visits with coach
(in Teri et al. (2003) called
sessions with trainer: only
difference in naming and
not in terms of meaning)

12 sessions with trainer: Two sessions per
week scheduled for the first three weeks,
followed by weekly sessions for 4 weeks,
and then biweekly sessions over the next
4 weeks

≠: home visits with coach:
The first month the dyads were
visited weekly, followed by
biweekly home visits over the
next 8 weeks.

1-hour sessions

√

In dyads homes

√

3 follow-up sessions over the next 3
months

≠: In case the dyads had any
questions, the coaches were
available by phone for the
dyads over the next three
months after the intervention

With patient and caregiver: Each exercise
was first demonstrated by the trainer/
coach, and then practised by the person
with dementia while the caregiver observes
and assists the person with dementia.

√+: If possible the caregiver
was also stimulated to
participate as much as
possible in performing the
physical exercises together
with the person with dementia.

Physical exercise
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(with the person with dementia present).
During three months, a personal coach visited the dyads for eight one-hour-long home
visits. The first month the dyads were visited weekly, followed by biweekly home visits
over the next eight weeks.
Each intervention component was delivered with both the person with dementia and
the caregiver present. In case caregivers did not live with the person they cared for (in
the case of their children, for example), they were asked to come to the care receiver’s
home during the intervention visits. The coaches were five trained MSc students of the
VU University at the Department of Clinical Psychology who followed a special training
program on geropsychology and an extensive training to provide the intervention. To
ensure that all coaches followed the treatment protocol in the same way, a psychologist
supervised all coaches during their first home visit and during two of the other home
visits (chosen on the basis of pragmatic time schedule reasons of the psychologist)
by joining the coaches during these visits. Furthermore, a supervision psychologist
organized three supervision meetings for the coaches.

Table 1. Overview intervention components original and adapted/present trial
Intervention components

Support
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Original trial, Teri et al. (2003)

Adapted trial

To motivate dyads who have not been
physically active to complete 30 minutes
of active exercise at least 3 days a week or
to encourage dyads who are already active
to increase or maintain their activity to
complete 30 minutes of active exercise at
least 3 days a week and preferable on most
days of the week.

√

Four types of physical exercises
(maintained in exercise log): flexibility,
strengthening (some with weights), balance
and endurance/aerobic exercises. The
exercises were introduced gradually by
an individual trainer/coach during the
sessions/home visits. Each exercise was
first demonstrated by the trainer/coach,
then practised by the person with dementia
while the caregiver observes and assists the
person with dementia

√+: supplemented with duo
exercises, materials like a ball
and elastics and by using a
user manual with pictures of
the exercises and easy-to-read
instructions

Behavioural management using A-B-C
approach (with the caregiver privately):
caregivers were taught to identify and
modify patient behavioural problems

-

Education about dementia and its impact,
its impact on patient behaviour and function
and how to modulate their own responses
to problems (with the caregiver privately)

√+: called psycho-education
and communication skills
training in the present study
(with the person with dementia
present)

Caregivers encouraged to identify pleasant
activities for their patients (session 7)
(with the caregiver privately)

≠: in contrast to the
intervention of Teri we made
use of a much more expanded
version of the pleasant activity
training treated in several
sessions (session 3 – 8)
instead of one session, we
taught caregivers not only to
plan pleasant activities for
people with dementia but also
for caregivers themselves and
together (with the person with
dementia present)

Intervention components

Original trial, Teri et al. (2003)

Adapted trial

Comparison /
Comparison group

Routine medical care, including acute
medical or crisis intervention

√+, in addition the comparison
group received a minimal
intervention consisted of
written information bulletins
sent monthly to the dyads
(three in total) and monthly
phone calls by the coaches
(three in total).

Notes: √: exactely reproduced; √+: reproduced with supplement; ≠ : completely different reproduced;
-: not reproduced

Comparison group with minimal intervention
In addition to the usual care, participants who were assigned to the comparison group
also received a minimal intervention. This minimal intervention consisted of written
information bulletins sent monthly to the dyads (three in total) and monthly phone
calls by the coaches (three in total). These bulletins provided general information not
included in the intervention in the experimental group such as information about car
driving and general health in dementia. The goal of the ten minute phone calls was
emotional support by listening.
Measures
general characteristics

Socio-demographic and clinical characteristics were recorded at baseline: age, gender,
education level, type of dementia, cognitive functioning, former physical activity level
in the person with dementia and client– carer relationship (spouse or other). The education level was determined on a seven-point scale varying from less than elementary
school (0) to technical college and university (6).30 In people with dementia, the global
level of cognitive functioning was determined with the Dutch version of the MMSE.31,32
The previous physical activity level in the person with dementia was determined on
a three-point scale varying from 0 times a week, moderate (1–2 times a week during
minimal 30 minutes per time) and intensive (3 or more times a week during a minimal
30 minutes per time) during youth (<18 years old), during middle age (18–55 years old)
and over the last ten years before participating in the intervention study.
primary outcome

To measure the mood of the family caregivers, the Dutch version of the CES-D was
used.33,34 This is a self-assessment questionnaire that identifies depressive symptoms
over the last week. The CES-D consists of 20 items that can be answered on a 4-point
Likert scale, which varies from 0 (never/incidentally) to 3 (most of the time/always).
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The range of the total score is 0–60. Higher scores indicated more severe depressive
symptoms during the past week. The Dutch version of the CES-D has a good reliability
and the Cronbach’s α is 0.86 in this study.
secondary outcomes

The Dutch Self-Perceived Pressure from Family Care (SPICC) was applied to measure
caregivers’ feelings of role-overload.35,36 This is a self-assessment questionnaire, which
consists of nine items that can be answered with “Yes!,” “Yes,” “More or less” (1 point)
or “No!,” “No” (0 points) creating a total score ranging from zero to nine. Higher scores
indicated more perceived caregiver burden. The SPICC has a good reliability and the
Cronbach’s α is 0.78 in this study.
The Dutch version of the Revised Memory and Behavior Problem Checklist (RMBPC)
was used.37,38 This is a 25-item self-assessment questionnaire providing a caregiverreport measure of observable behavioral problems in people with dementia (frequency
scale) in relation to caregiver distress (reaction scale). For the frequency scale, caregivers
were asked to rate the frequency of each problem on a 0 (never) to 4 (daily or more)
5-point Likert scale, with a higher score indicating the occurrence of more behavioral
problems. The scale consists of three largely independent, homogeneous subscales:
memory-related behavioral problems (seven items, α 0.80 in this study), depressive
behavior (ten items, α 0.83 in this study) and disruptive behavior (eight items, α 0.70
in this study). The overall Cronbach’s α is 0.86 in this study. The reaction upset items
were scored on a four point Likert scale (0 = no upset to 3 = extremely upset) in the
Dutch version of the RMBPC,38 with a higher score indicating more perceived stress
in caregivers. For behaviors that do not occur, a score of 0 (no upset) was assigned.
Self-rated general health was assessed using the standard single-item scale (1 =
excellent; 2 = good; 3 = fair; 4 = poor; 5 = very poor). A higher score indicates worse
general health. This frequently used measure has been shown to correlate highly with
physician ratings of health39 and to be sensitive to health changes over time.40,41
Salivary cortisol was collected at baseline and post-measurement to measure the
physiological responses to stress, i.e. changes in the activity of the hypothalamicpituitary-adrenal (HPA) axis, reflected in cortisol secretion (Kirschbaum, 1994). Caregivers
were given written and oral instructions for collecting salivary samples at home. Samples
were obtained directly after awakening and 30 minutes after awakening at baseline and
post-measurement. Caregivers were instructed not to eat and drink or smoke during
these 30 minutes and to write down the exact time of cortisol sampling on a paper on
which the above mentioned restrictions were also printed. Samples were collected with a
cotton dental roll and stored in a capped plastic vial (Salivette; Sarstedt, Etten-Leur, the
Netherlands). Saliva samples were stored at −20 °C until analysis. Salivary free cortisol
levels were analyzed using competitive immunoassay (Architect, Abbott Laboratories,
Diagnostics Division Abbott Park, Illinois, USA). The intra-and inter-immunoassay
variability were 4–9% and 6–11% respectively. All laboratory measurements were
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Data analysis
All data were analyzed using IBM SPSS Statistics 20. First, descriptive statistics were
calculated for participants in the intervention and comparison group and all the baseline
variables were analyzed for the differences between the comparison and experimental
group by means of independent-sample t-tests for continuous variables and χ2 tests for
categorical variables. Second, the baseline characteristics of dropouts and completers
were compared using independent-sample t-tests and χ2 tests.
Thirdly, the effectiveness of the intervention on all outcomes was evaluated between
the two groups using GEE.42-44 GEE is comparable to linear regression analysis with a
correction for the dependency of the individual observations over time. For all GEEanalyses an exchangeable correlation structure was used and all analyses were adjusted
for the baseline value of the outcome. The characteristics of the caregiver (baseline
values for CES-D, age, gender, education level, and relationship to the person with
dementia) were identified a priori as potential covariates. Two analyses (crude and
adjusted analysis) were conducted to examine the effects of the intervention over time.
The crude analysis determined the effect of the intervention over time while controlling
for baseline values. The adjusted analysis determined the intervention effect over time
when the covariates were added to the model. To evaluate the influence of covariates
on the intervention effect, constructing interaction terms between the group and all
covariates assessed possible effect modification. In both GEE crude and adjusted
analyses, first an overall intervention effect was estimated and second, the intervention
effect at the different time-points.
Due to having only two measurements, differences of scores in both CAL and CAR
from baseline through post measurement were evaluated between the two groups by
using repeated measures analysis of covariance (ANCOVA) with baseline values of
CAL or CAR respectively as covariate. Logarithms of the CES-D and CAR were used,
because of the skewness in the data.
At all stages of data analysis, the intention to treat (ITT) analyses were performed,
including all participants as originally allocated after randomization.
Compliance analyses
In addition to ITT analysis, compliance analyses were performed for dyads using GEE.
First, we evaluated the outcomes of dyads who completed all homework assignments
of practicing exercise and planning pleasant activities: 30 minutes of active exercise at
least 3 days a week and implementation of pleasant activities in daily life for both the
person with dementia and the caregiver for at least six weeks (“per protocol principle”).
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performed by the VU University Medical Centre clinical chemistry department. Cortisol
level at the time of morning awakening (CAL) and cortisol awakening response (CAR)
were determined. The CAR was defined as the change in cortisol level from the first to
the second salivary sample (directly after awakening and 30 minutes later).

Second, we evaluated the outcomes of dyads with full compliance for exercise homework only (completed 30 min of active exercise for at least 3 days a week). Finally, we
evaluated the outcomes of dyads with full compliance for planning pleasant activities
only (implemented pleasant activities in daily live for both the person with dementia
and the caregiver for at least two weeks). All dyads included in all three compliance
analyses completed minimally six of the eight home visits.
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Figure 1. Flow chart of the progress of the present study performed in the Netherlands (2008–2012)
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Enrolment and dropouts
Figure 1 represents the participant flow. To detect an effect size of d > 0.40 between
the experimental and comparison condition with α = 0.05 and β = 0.80, 78 dyads in
each group would have been needed, 156 dyads in total (100%). Of the 146 dyads
recruited for this study, 111 fulfilled the inclusion criteria (71% of the number needed),
and were randomized to the experimental group (n=57) or comparison group (n=54). In
total, 100 (90%) caregivers completed the post-measurement, and 88 (79%) caregivers
completed the six month follow-up measurement. During the first three months, five
caregivers dropped out in the experimental group and six caregivers in the comparison
group. After six months, seven caregivers dropped out in the experimental group and
five caregivers in the comparison group. The reasons for dropping out were health
problems, death of the person with dementia or burden. We found one significant
result between caregiver dropouts and caregiver completers. Compared with caregiver completers, caregiver dropouts had a significant lower education level (p = 0.03).
There were no significant differences between caregiver dropouts in the experimental
group and comparison group. In the experimental group, 44 dyads (77.2%) completed
all eight home visits. Five dyads (8.8%) did not start with the home visits because of
death or nursing home placement of the person with dementia.
Sample characteristics
At baseline, caregivers were primarily female spouses (72%) and most of them finished
at least secondary school (84%). Their age ranged from 35 to 92 years (M = 72; SD =
10.09) and the mean CES-D score was 10.93 (SD = 7.70). Their care receivers were
primarily male spouses (70%) with dementia of the Alzheimer type varying from 57 to 90
years (M = 77; SD = 7.46) and a mean MMSE score of 21 (SD = 5.191). No significant
differences were found between the comparison and the experimental group on any
of the characteristics or outcomes in a caregiver or person with dementia, showing
that the randomization was successful (Table 2). The mean scores and standard deviations for both primary and secondary outcomes at different assessment moments
are presented in Table 3.
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Table 2. Baseline characteristics of the caregivers and their care receivers
Total sample
(n=111)

Experimental
(n=57)

Comparison
(n=54)

P value
(2-sided)

CAREGIVERS
0.19

Gender (n, %)
Male

31 (27.9)

19 (33.3)

12 (22.2)

Female

80 (72.1)

38 (66.7)

42 (77.8)
0.39

Relationship (n, %)
Spouse
Child & other

100 (90.1)

50 (87.7)

50 (92.6)

11 (9.9)

7 (12.3)

4 (7.4)

Age (range 35-92) (mean, SD)

72 (10.09)

73 (9.91)

71 (10,31)

0.47

Education (range 0 - 6) (mean, SD)

4.08 (1.39)

4.32 (1.23)

3.83 (1.51)

0.07

CES-D (mean, SD)

10.93 (7.70)

10.84 (6.85)

11.02 (8.57)

0.91

SPICC (mean, SD)

5.52 (2.37)

5.53 (2.39)

5.2 (2.37)

0.99

1 item general health (mean, SD)

1.19 (0.69)

1.21 (0.70)

1.17 (0.69)

0.74

RMBPC reaction upset (mean, SD)

13.62 (8.78)

13.48 (9.21)

13.76 (8.40)

0.87

CAL (nmol/l)* (mean, SD)

10.26 (5.84)

10.30 (6.11)

10.22 (5.59)

0.95

CAR (nmol/l)* (mean, SD)

3.06 (7.54)

2.73 (6.49)

3.43 (8.65)

0.68

CARE RECEIVERS
0.49

Dementia Type (n, %)
Alzheimer

78 (70.3)

42 (73.7)

36 (66.7)

Vascular

17 (15.3)

9 (15.8)

8 (14.8)

Other

16 (14.4)

6 (10.5)

10 (18.5)
0.05

Gender (n, %)
Male

70 (63.1)

31 (54.4)

39 (72.2)

Female

41 (36.9)

26 (45.6)

15 (27.8)

77 (7.46)

76 (7.61)

78 (7.17)

0.10

4.01 (1.43)

3.91 (1.42)

4.11 (1.45)

0.47

21 (5.19)

21 (4.86)

21 (5.56)

0.91

Age (range 57-90) (mean, SD)
Education (range 0-6) (mean, SD)
MMSE (mean, SD)

Notes: M=mean; SD=standard deviation; CI=confidence interval; CES-D=center for epidemiologic
studies-depression; SPICC=self-perceived pressure from informal care; RMBPC=revised memory and
behavior checklist; MMSE=Mini-Mental State Examination; CAL=cortisol activity level; CAR=cortisol
awakening response; *CAL and CAR based on experimental (n=44) and comparison (n=39).
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5.53

1.21

13.48

SPICC

1-item general health

RMBPC reaction upset

9.21

0.70

2.39

6.85

SD

13.06

1.23

5.67

13.71

M

10.38

0.73

2.36

8.18

SD

Post (T1)

15.98

1.42

5.69

13.62

M

11.11

0.73

2.38

7.18

SD

Follow-up 1 (T2)

13.76

1.17

5.52

11.02

M

8.40

0.69

2.37

8.57

SD

Baseline (T0)

12.13

1.08

5.85

10.94

M

8.55

0.71

2.13

8.42

SD

Post (T1)

COMPARISON GROUP (n=54)

11.71

1.14

5.60

11.38

M

9.25

0.60

2.13

8.56

SD

Follow-up 1 (T2)

Notes: M = mean; SD = standard deviation; T = time; CES-D = center for epidemiologic studies-depression; SPICC = self-perceived pressure from
informal Care; RMBPC = revised memory and behavior checklist.

10.84

CES-D

M

Baseline (T0)

EXPERIMENTAL GROUP (n=57)

Table 3. Unadjusted means (M) and standard deviations (SD) on the independent variables
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Intention to treat analysis
GEE analysis among 111 dyads revealed no differences over time for both groups on
mood (CES-D), burden (SPICC), one item general health, and RMBPC reaction upset
(Table 4). After adjusting for caregivers’ characteristics, general health outcomes showed
a significant overall effect over time (p < 0.05) with higher general health scores for
caregivers referred to the experimental group indicating poorer health.

Table 4. Intention to treat intervention effects at baseline, three and six months on CESD, one item
general health, SPICC, and RMBPC reaction upset
GEE ANALYSIS – INTENTION TO TREAT*
n=111 dyads (57 experimental & 54 comparison group)
Crude model
Outcome measure
CES-D

1 item general health

SPICC

RMBPC upset

Adjusted model

β (95% CI)

p

β (95% CI)

p

Overall

0.13 (-0.06, 0.31)

0.19

0.13 (-0.05, 0.31)

0.15

T1

0.21 (-0.03, 0.45)

0.08

0.14 (-0.04, 0.33)

0.13

T2

0.02 (-0.19, 0.24)

0.84

0.07 (-0.10, 0.25)

0.41

Overall

0.13 (-0.03, 0.29)

0.10

0.17 (0.03, 0.32)

0.02

T1

0.09 (-0.09, 0.26)

0.33

0.12 (-0.04, 0.28)

0.13

T2

0.20 (-0.03, 0.42)

0.09

0.25 (0.09, 0.42)

0.00

Overall

-0.20 (-0.73, 0.32)

0.45

-0.25 (-0.74, 0.25)

0.33

T1

-0.24 (-0.85, 0.38)

0.45

-0.19 (-0.72, 0.34)

0.49

T2

-0.16 (-0.78, 0.45)

0.60

-0.21 (-0.73, 0.31)

0.43

Overall

0.11 (-0.18, 0.40)

0.46

0.02 (-0.27, 0.30)

0.91

T1

-0.04 (-0.34, 0.27)

0.82

0.00 (-0.29, 0.30)

0.98

T2

0.30 (-0.07, 0.66)

0.11

0.08 (-0.22 – 0.37)

0.61

Notes: *adjusted for baseline outcome; Reference group is comparison group at all measurements; Crude
model: adjusted for baseline value of outcome measure. Adjusted model: model further additionally
adjusted for age of the caregiver, gender of the caregiver, education level of the caregiver, relationship
with care receiver and baseline values for CES-D / β = regression coefficient; CI = confidence interval;
T1 = post measurement; T2 = follow up; CES-D = center for epidemiologic studies-depression; SPICC =
self-perceived pressure from informal care; RMBPC = revised memory and behavior checklist; because of
skewed data we used logarithms of CES-D.

Compliance analyses
As shown in Table 5, fully compliant with the intervention (completed 8 home visits,
exercised 3 times a week and planned pleasant activities according protocol: per pro-
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Table 5. Compliance with the homework (exercise and pleasant activities planning) and the presence
of home visits of dyads assigned to the experimental group
HOMEWORK AND HOME VSIT COMPLIANCE (n=57)

n (%)

Home visit compliance (eight home visits)
Completed: 6-8 home visits

44 (77.2)

Partly completed: <6 home visits

8 (14)

Not started with intervention: no home visits

5 (8.8)

Homework exercise compliance (3 times a week)
3 or more time weekly exercise

23 (40.4)

1-2 times weekly exercise

16 (28.1)

0 times weekly exercise (intervention (partly) received)

18 (31.6)

Planning pleasant activities compliance (without assistance coach during at least six weeks)
Planned pleasant activities according protocol: >6 weeks

18 (31.6)

Partly planned pleasant activities: 1-6 weeks

9 (15.8)

No pleasure activities planned (intervention (partly) received)

25 (43.9)

No pleasure activities planned (not started with intervention)

5 (8.8)

Combined homework & home visit compliance
Fully compliance according protocol: completed 8 home visits exercise 3 times a week
and planned pleasant activities

9 (15.8)

Moderate compliance: any combination of dyads who completed 1-8 home visits,
exercised 1-3 times a week and planned pleasant activities during 1 - >6 weeks

43 (75.4)

Not started with intervention

5 (8.8)
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tocol analysis) were 9 dyads (15.8%) and 43 dyads (75.4%) were moderate compliant
with the protocol (any combination of dyads who completed 1–8 home visits, exercised
1–3 times a week and planned pleasant activities during 1 – >6 weeks). Five dyads
(8.8%) did not start with the home visits because of death or nursing home placement
of the person with dementia. Compliance analyses, including a “per protocol analysis,”
showed no benefits of the multi-component dyadic intervention on any of the outcomes
of family caregivers.

Cortisol analysis
Two caregivers (one comparison and one from the experimental group) were excluded
because the cortisol levels were far outside the normal range (>55.2 nmol/l). Two
caregivers (both from the comparison group) were excluded due to a wrong collection
of the salivary sample at home. Due to a missing post-measurement, 22 caregivers
were excluded (11 from the experimental group and 11 from the comparison group).
One caregiver (comparison group) was excluded because of the use of artificial saliva
(substitute for natural saliva).
No significant differences of scores in CAL (F=0.004, p=0.949) and CAR (F=0147, p=
0.702) from baseline through post measurement were found between the two groups
by using ANCOVA.
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We studied the effects of a multi-component dyadic intervention aimed at decreasing
psychological distress in family caregivers of community dwelling people with dementia
in a RCT. The intervention consisted of physical exercise, psycho-education, communication skills training, and pleasant activities planning. Caregivers were primarily female
spouses with a minimum level of depressive symptoms. Their family members were
primarily male and diagnosed with Alzheimer’s Disease. Analyses showed no effects
of the intervention on primary and secondary outcomes of caregivers of people with
dementia in both ITT and compliance analyses.
In this study, many requirements for a high quality RCT were met. Both groups were
similar at baseline and the dropout rates were reasonable and acceptable (circa 20%)
for this vulnerable target group.45 Furthermore, we recruited caregivers with some
depressive symptoms at baseline in order to be able to show the possible intervention
effects. Nevertheless, no significant effects for the experimental group were found on
primary and secondary outcomes. In contrast, even depression scores appear to rise
over time in the treatment group and health significantly improved in favor of caregivers referred to the comparison group. It could be that the multi-component dyadic
intervention raised caregivers’ awareness of the physical and mental incapacities of
their loved ones. This might have hampered an improvement by the intervention in the
experimental group. Furthermore, half of the caregivers indicated that they missed
private time with the coach without the person with dementia being present. During
conversations in the context of the support intervention component, these caregivers
indicated they felt controlled by their care receiver when talking about their thoughts
and feelings. This might be confronting for the caregivers and have hampered an
improvement by the intervention in the experimental group and maybe even rising
depression scores and poorer health scores. In contrast, Teri et al. (2003) caregivers
had some private time with the coach when receiving the support component. In our
adjusted and elaborated version of the intervention of Teri et al. (2003) we decided
to concentrate on physical exercise, education, and pleasant activities training, and
to skip the time consuming Activating events Beliefs Consequences (ABC) training. It
could be that cognitive reframing (based on ABC theory) was the active intervention
component causing positive results in the study of Teri et al. (2003).
This study has some limitations. The sample size according to the power calculation
was smaller than intended. This was due to the difficulties in recruiting participants in
spite of tireless efforts. However, the present sample size is still reasonable in the field
of geriatric research and it might be expected based on the scores found that even
with more participants we would have found no significant effects.46 Furthermore, the
compliance to exercise and pleasant activities homework varied between the dyads,
being somewhat better for the exercise component than the pleasant activities support
component of the intervention. Adherence to all homework treatment components was
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Discussion

low: only nine dyads (15.8%). Teri and colleagues do not specifically report the adherence to pleasant event training, and so we could only compare the exercise adherence.
Treatment compliance in Teri et al. (2003) showed that 91% of the dyads randomized
to the experimental group attempted their exercise homework, which is higher than our
compliance: 68% of the dyads attempted their exercise homework. In Teri et al. (2003)
only 9% of the intervention group dyads did not complete any exercise homework in
contrast to 32% in our present study. Some caregivers indicated that following all components was too time consuming and that it was difficult to motivate the person with
dementia to exercise outside the home visits of the coach. A possible explanation for
the differences between the compliance to the various homework components is that
dyads have different needs with regard to intervention components and these needs
will differ per specific country or region by different health and social care systems.
Thus, each psychosocial intervention will benefit different types of family caregivers.47
Therefore, a better match of intervention components to the needs of the person with
dementia and the family caregiver is important.18 To support the dyad’s in their daily
lives it is advisable to ask both person with dementia and caregiver for their intervention
preferences after well provided information about different intervention opportunities.
For future research, before matching the intervention components, we advise a well
analysis of the personal needs of the person with dementia and the caregiver.
With regard to the present study, the physical exercise component was the most
frequently named reason to participate in the study. However, the consequence was
that we recruited dyads with people with dementia who were already active (almost
eighty per cent of the people with dementia were moderate to intensively active alongside the intervention), which may have resulted in less room for improvement and in
possible sampling bias as has been reported in other physical activity studies in older
people.48 We tried to minimize this point by encouraging persons who were already
active to increase or maintain their activity to achieve 30 minutes or more or moderate
intensity exercise on most days of the week. Furthermore, these dyads may have
had less interest and motivation to participate in the other intervention components
(communication skills training and pleasure activities planning). For future research, it
is advisable to align intervention components with the needs and wishes of possible
participants and to ensure that there is enough room for improvement regarding the
intervention component(s) that are preferred.
For some caregivers the intervention was too much of a burden because of the amount
of time needed to be invested. This may be partly due to the usual dementia care,
specific for the Netherlands. In the Netherlands, caregivers and people with dementia
have good access to education such as well-organized Alzheimer Cafés (public meetings in community centers throughout the Netherlands for people with dementia, their
caregivers and others), and dementia management. Many people with dementia living
at home receive home visits of a case manager: one third of our participating dyads
had help of such a professional personal coach. Furthermore, they often received
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one or more days respite care in a day care facility: half of our participating dyads
received one or two days respite care in a day care facility. On top of this usual care,
we examined the effectiveness of the multi-component dyadic intervention. Self-evidently, this is different from the usual care provided in the US where the study of Teri
et al. (2003) was conducted (along the intervention participants in the US study only
received non-specific advice and support routinely provided by nurses and primary
care physicians or community support service and no structural day care or dementia
management) although the effects on caregivers have not been reported. In future
studies, the impact of usual care provided in a specific country or region needs to be
taken into account when the effects of new interventions will be studied.
Although no significant results were found for caregivers assigned to the experimental
group, caregivers participating in the intervention often positive commented on the
pleasure and support they received.27 In additional qualitative research, caregivers
indicated that with regard to the physical exercise component, they experienced pleasure, better mood, more self-esteem and increased awareness of the importance, and
improvement in the quality of the relationship with the person with dementia. With
regard to the support component, the named benefits by the caregivers were increased
awareness of the importance of pleasant activities and decreased loneliness. These
results are in accordance with the literature, that in spite of the absence of evidence of
a beneficial impact of psychosocial interventions on caregivers’ psychological distress,
caregivers generally reported feelings of satisfaction about the received support.14,49,50
In the extension of this discussion point, it could also be that the choice for the present
outcome measures could partly explain our present findings.51 The instruments used
were focused on measuring caregivers’ psychological distress. The intervention might
have been more directed at the quality of the relationship by stimulating doing things
together in an enjoyable way (physical exercises and pleasant activities) instead of
primarily reducing caregivers’ psychological distress. Unfortunately we were not able
to check because we did not include measures to capture the positive outcomes of
the present intervention. For future research, we suggest to add measures on positive
outcomes, such as pleasure, self-efficacy, mastery and coping.
In conclusion, this study showed no benefits of a multi-component dyadic intervention
of physical exercise, psycho-education, communication skills training, and pleasant
activities planning on psychological distress of family caregivers. Our findings show
the importance of the following aspects for studies on the effectiveness of multi-component dyadic interventions: the impact of usual dementia care in a specific country
or region of implementation on the effectiveness of the intervention under study; the
fulfillment of the wishes and needs of participants by providing specific intervention
components; participants’ room for improvement regarding these components, and the
inclusion of positive outcome measures such as pleasure, self-efficacy, mastery and
coping associated with the intervention components. These aspects might be taken
into account, to further improve future research on the effectiveness of multi-com-

ponent dyadic interventions for the psychological well-being of family caregivers of
people with dementia.
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8

General discussion

General discussion
Introduction
The main goal of this thesis was to study the effects of a home-based physical exercise and support intervention on the functioning and health of people with dementia
living in the community and on the psychological distress of their informal caregivers.
This intervention is based on an adapted and elaborated version of an intervention
developed by Linda Teri et al. (2003) in the US. From an efficiency point of view, it is
worthwhile to translate a promising intervention programme already developed and
found to be effective in another country. Furthermore, this intervention seems to have
potential for the improvement of caregivers’ health as well. This has not been studied
yet, but would be worthwhile to do, because earlier research has found that pleasant
activities and physical exercises may also reduce caregivers’ psychological distress.1,2
The effects of physical exercise on the cognitive functioning of people with dementia
living in the community, may also be worthwhile regarding the results of earlier results.3,4
To adapt the US intervention to the Dutch culture we made use of a stepwise approach.
Firstly, the original intervention of Teri et al. (2003) has been literally translated into Dutch.
Secondly, we conducted a small pilot study to evaluate its feasibility and the time needed
for its provision. In a third step we excluded one of the treatment components, namely
cognitive reframing, to shorten the intervention (chapter 4). In addition, we decreased
the number of home visits to eight instead of the original twelve in order to comply with
Dutch health insurance regulations about the number of care sessions that would be
reimbursed, and to reduce the burden for the participating dyads. In the final step, we
revised and expanded the training manuals for the dyads as well as for the coaches. All
coaches followed a training programme on geropsychology and an extensive training
to provide the home-based physical exercise and support intervention. To ensure that
all coaches followed the adapted original intervention protocol in the same way, they
received supervision from a psychologist (Anna-Eva Prick).
This thesis describes the results of a qualitative study concerning a process evaluation and a quantitative study concerning a Randomised Controlled Trial (RCT) of a
home-based physical exercise and support intervention. The results of the process
evaluation were determined by using a mixed-method design combining qualitative and
quantitative data. For the RCT, a total of 111 people with dementia and their informal
caregivers (dyads) living in the community were randomly allocated to the intervention
group (n=57) or to the comparison group receiving a minimal intervention (n=54). The
outcomes were measured at baseline, 3 months (post measurement) and 6 months.
The effects of the RCT were determined by using generalised estimating equations
(GEE) based on an intention-to-treat analysis.
In the RCT, a home-based physical exercise and support intervention was compared
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This general discussion summarises the main findings of this thesis per research question followed by a reflection on the findings. We subsequently discuss several general
methodological issues, recommendations for further research and the implications of
the outcomes for clinical practice and care policy.
Summary of the main findings
The results presented in this thesis provide answers to the following four research
questions (see also chapter 1):
1. What are the effects of dyadic psychosocial interventions on functioning and health
of people living with dementia in the community and on psychological distress of their
informal caregivers in previous research?
In chapter 2, we reviewed the effects of dyadic psychosocial interventions for people
with dementia living in the community and their informal caregivers. The study updated
a previous review which included publications up to 2005.5 The authors found that
psychosocial interventions may contribute to the quality of life of both members of
the dyad and may decrease caregivers’ mental health problems. In our update of this
systematic review, we concluded that dyadic psychosocial programmes are effective,
but the outcomes for the person with dementia and the caregiver vary. In addition,
compared with the previous review, we could be more specific: psychosocial interventions with components which were related to the targeted functional domains were
promising, adding to a better quality of life for both the person with dementia and the
caregiver. This was the case especially for the outcomes ‘activity and functional dependence’ of the person with dementia and ‘competence’ of the caregiver. The effects on
other outcomes were more heterogeneous, and the relationships with the treatment
components or delivery characteristics were less clear-cut. The increasing number of
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with a minimal intervention.
The physical exercise component in the experimental condition consisted of flexibility,
strengthening, balance and endurance exercises. The support component consisted
of psycho-education, communication skills training and a training to organize pleasant
activities. A personal coach visited the dyads in their own homes for eight 1-hour sessions to teach and practice exercises and provide support. Alongside these home-visits,
dyads received homework to practice physical exercise and to plan pleasant activities.
The comparison group received a minimal intervention consisting of monthly written
information bulletins and monthly maximum ten-minute phone calls.
It was expected that this multicomponent dyadic intervention would enhance the functioning and health of the person living with dementia and the psychological distress of
the informal caregiver by involving both of them in the intervention.
The study design and the experimental and minimal intervention are described in more
detail in chapter 3.

moderate to good quality trials of psychological and psychosocial interventions for
people with dementia and their informal caregivers is encouraging. In future research
more attention is needed for matching the targeted functional domains, intervention
components and delivery characteristics of a programme with the needs of the person
with dementia and the family caregiver.
2. What is the quality of the execution of our study and what is the feasibility of a
home-based physical exercise and support intervention?
Through a process evaluation (chapter 4) we created insight in: (a) the quality of the
success rate of recruitment and the quality of the study population; (b) the quality
of the execution of the intervention and the experiences of the participants with the
intervention, and; (c) the quality of the data collection process. We evaluated these
process components according to a structured framework especially designed to
evaluate complex interventions.6 To assess each process component we made use of
a mixed-method design, combining qualitative and quantitative data-analysis.
Ad a) Evaluation of the way in which the study was conducted revealed a profound
recruitment process resulting in a reasonable sample size. It was difficult to find interested dyads and, therefore, the recruitment process took longer than originally planned.
What did work was a personal approach of the dyads by visiting local Alzheimer cafes
and personally contacting potential participants and their case managers. In total, 111
dyads living throughout the Netherlands met all the eligibility criteria. However, the
recruitment efforts may have generated a self-selected group of dyads who were very
motivated to exercise and not those who did not like physical exercise or were not
familiar with physical exercise. Self-evidently, this could have influenced the external
validity. By selecting this relative active group of dyads, it might be that there is not
enough room for improvement to measure effects. In total 23 dyads (21%) dropped out
which is a reasonable dropout rate. Conventionally, a 30% dropout rate is regarded as
acceptable in this older population dealing with the degenerative dementia process.7
Ad b) In total, 44 dyads (77%) completed all eight home visits together with the coach.
This number indicates that it was feasible to deliver the intervention at its current frequency and duration. During the home visits by the coach, all the dyads were willing to
participate in all the intervention components. Meanwhile, in the absence of the coach,
the dyads differed in performing their exercise and pleasant activities homework. In the
intervention group, 39 dyads (69%) continued to perform physical exercise at home and
27 dyads (47%) continued to plan pleasant activities on their own. This indicated that
performing physical exercises might be better suited to the needs of the participants
than planning pleasant activities. As a consequence, we concluded that the results of the
RCT (chapter 5, 6 and 7) should be interpreted with caution, due to the limited extent to
which homework (physical exercises and planning pleasant activities) was performed.
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All interviewed dyads indicated that different intervention components contributed to
their experiences. Both the people with dementia and the caregivers were positive about
the encouraging support of the coach. Almost all caregivers indicated that the support
of the coach had more impact on the person with dementia than their own support.
The use of a ball during some physical exercises functioned as a booster to enhance
interaction and pleasure between the person with dementia and the informal caregiver.
The pictures in the user manual functioned as an important non-verbal communication
tool for people with dementia to perform their physical exercise homework. The use
of the pleasant activities logs, in which they planned and wrote down their pleasant
activities, worked out as a mnemonic and motivator for the caregivers. On the negative
side, a few caregivers mentioned that doing some exercises, in particular strengthening
and balance exercises, confronted the person with dementia with physical and mental
inabilities. In addition, a few caregivers experienced performing the intervention to be
a burden because of losing too much of their valuable time.
Ad c) Evaluation of the data acquisition showed a careful collection of data with almost
no missing data. In all people with dementia (n=111) and almost all the caregivers
(n=110) there were no missing values on the primary outcomes in all the measurements
other than due to dropout. Furthermore, the evaluation of the data acquisition showed
the positive value of the use of a mixed design: qualitative analysis of interviews with
eleven dyads suggested benefits not measured in the quantitative analysis.
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To explore the experiences of the participants, we used data from semi-structured
interviews with eleven dyads that completed the eight home visits of the intervention.
Most of the interviewed people with dementia and informal caregivers experienced
benefits from both the physical exercise and the support component of the intervention.
Regarding the exercise intervention component most people with dementia and almost
all caregivers reported improved pleasure and mood. Some people with dementia and
a few caregivers indicated improved self-esteem. Some people with dementia and
almost all caregivers mentioned increased awareness of the importance to exercise
and some caregivers experienced doing exercises as a pleasant daytime activity. In
addition, an interesting mutually benefit of the exercise component was improvement
of the quality of relationship as mentioned by about half of the caregivers and some
people with dementia. Regarding the support component of the intervention, most
caregivers indicated that a general benefit of the conversations with the coach was
decreased loneliness. Thinking about pleasant activities made most caregivers more
aware of the importance of these activities.

3.What are the effects of a home-based physical exercise and support
intervention on the functioning and health of people with dementia living in the community?
Regarding the people with dementia, effect analysis showed a small significant effect
of the intervention on an attention task when adjusting for possible confounders and
baseline outcomes (chapter 6). No effects of the home-based exercise and support
intervention were found on memory, executive functioning (EF), depressive symptoms,
physical health and behaviour outcomes of people with dementia (chapter 5 and 6).
4. What are the effects of a home-based physical exercise and support intervention on
the psychological distress of informal caregivers who care for people with dementia
living in the community?
The effect analysis of the RCT showed no effects of the home-based exercise and
support intervention on depressive symptoms, burden, general health and salivary
cortisol levels of caregivers (chapter 7).
Reflection on the findings
In this paragraph, we reflect on the relevance of the findings of this thesis in relation
with the results of Teri et al. (2003) and the recent literature.
explanations for finding hardly any results

The process evaluation (chapter 4) demonstrated a carefully and soundly performed
study. Most interviewed participants experienced benefits of the intervention on other
outcomes than measured in the quantitative analysis. The quantitative results of our
RCT study are not in line with the benefits on physical health and mood in people with
dementia found in the study of Teri et al. (2003). Our RCT showed only a small significant effect of the intervention on an attention task for people with dementia (chapter
6). No quantitative effects of the intervention were found on other indicators of the
functioning of people with dementia or caregivers’ psychological distress (chapter 7).
There might be different explanations for finding hardly any effect of this intervention.
•
Adaptation of the intervention
A first reason might be that we adapted the intervention in a way that made the intervention ineffective. We excluded the cognitive reframing component which was part
of the original intervention. We know from the literature, that cognitive reframing is an
effective strategy to reduce depression and behavioural problems.8-10 The choice to
drop cognitive reframing was motivated by the fact that meanwhile there is an important
database suggesting that cognitive reframing is effective,8 whereas the effectiveness
of physical exercise and pleasant activities training for people with dementia living in
the community and their informal caregivers was less well studied. In addition, the
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•
Homework not performed as prescribed
Secondly, physical exercise homework was not performed as frequently as prescribed:
30 minutes of active exercise at least three days a week. However, improving physical health with physical exercise might be only effective if the physical exercises are
of moderate-to-high intensity. A dose-response relationship has been suggested in
healthy older people showing that higher levels of physical activity are associated with
better cognitive performance.11 In addition physical activity has an association with
the volume of the prefrontal and hippocampal brain areas, which are mainly affected
by dementia.12-14 The authors of a review published after the start of our intervention,
found the largest improvements on physical functioning and activities of daily life performance of people with dementia, in interventions with the largest training volume:
interventions with a minimum of 12 weeks, a frequency of three times a week and
45–60-minute sessions.15
•
Burden of the intervention
Thirdly, intensive usual care usage of the participants might have caused feelings of
burden by also participating in our intensive intervention alongside the usual received
care (chapter 4). The authors of a report studying the Dutch dementia care situation
found that 18% of the 554 participants received one or more days respite care in a
day care facility where people with dementia participate in many active activities.16 The
number of people with dementia included in our trial receiving respite care in a day
care facility was even higher: 50%. Informal caregivers who participated in our trial also
received case management (35%), they participated in support groups (14%), visited
Alzheimer cafes (37%) and/or made use of a buddy at home (8%). In total 47% of all
informal caregivers made use of one or more of these types of care.
•
Selected group of dyads
Fourthly, recruitment efforts may have generated a self-selected group of dyads that
was more active. In the present research project, as described in chapter 4, recruitment
was time consuming and complicated in this population. During the recruitment process
we had to change our strategy. Our starting strategy, recruiting via advertisements in
national and local newspapers and on information websites for people with dementia and their caregivers yielded almost no reaction from potential interested dyads.
Changing our recruitment strategy, by shifting towards a more personal approach
via presentations at Alzheimer cafes and by personally contacting case managers,
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evaluation of the pilot study showed that a proper execution of an initial version of the
intervention took more than one hour. That was an additional reason to mainly concentrate on physical exercise and the pleasant activities training. Thus, it might be that
cognitive reframing was the active intervention component in the original intervention
studied by Teri et al. (2003).

was much more successful in recruiting dyads. The possibility to exercise during the
intervention was the most named reason by the interested dyads to participate in the
study. However, the participating dyads were ‘already’ active and familiar with physical
exercise: 78% of the dyads referred to our intervention were already physical active at
the start of the intervention (chapter 4). Our recruitment strategy could have influenced
external validity by not approaching dyads that did not like physical exercise or were
not familiar with physical exercise. In addition, by selecting this relative active group
of dyads, it might be that there was not enough room for improvement to measure the
effects on the present measured outcomes. Although the physical exercise component
of the intervention was in line with the participants’ preferences, it raises the question
whether there is a need for active dyads to join an active intervention. This issue reveals
some tension between the prefernces and necessary needs of a target population and
should be well considered in future research.
Methodological issues
Although the study was carried out in an appropriate way, there are some methodological issues which might have had an impact on the results found. These issues are
described in this section.
study population

Some issues which should be acknowledged for proper interpretation are related to the
study population. A first issue regarding the study population is that the sample size
in the RCT study was smaller than intended according to the power calculation: 111
dyads instead of 156 dyads were randomised. In the field of this type of research, the
present sample size is still reasonable.17 However, even with a larger sample of 156,
we would not have found significant results. The outcomes score for the baseline and
post-measurements showed hardly any difference at all. Even worse: depression scores
in both people with dementia and their informal caregivers and behavioural problems
scores in people with dementia significantly increased in the experimental group.
Another study population issue concerns attrition. The loss to follow-up (<30%) was
reasonable for long-term follow-up studies, but concerned the most vulnerable participants due to the mortality of the person with dementia, nursing home placement
or hospitalisation, or health problems, or because the study was perceived as being
too much of a physical or mental burden. Dropout in caregivers was mainly due to
too much perceived burden of the study in combination with providing care. For both
the intervention group and the comparison group the dropout rates were comparable.
Unfortunately, loss to follow-up is inherent in this type of intervention studies: it is difficult to recruit and retain such a vulnerable group in research.18 However, by carrying
out an intention-to-treat analysis in which all participants are analyzed according to the
initial randomization scheme, we avoided the effects of dropouts, which could break
the random assignment to the intervention or the comparison group.
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Possible difficulties with blinding should also be acknowledged for a proper interpretation of the results. The general view is that inappropriate control conditions can
overestimate the effectiveness of a treatment, or frustrate a potentially useful treatment.
With psychological interventions, unlike drug trials, there is a fundamental problem
regarding the blinding of client and coaches.18,19 In the present RCT study, as in other
psychosocial intervention studies, we could not carry out a double blind study because
the people with dementia and their informal caregivers knew whether they received
the intervention. We tried to blind the research-assistants and asked the dyads not
to inform them about which type of intervention they received. However, in practice
group allocation often became clear to the research-assistants. Since we found hardly
no beneficial impact of the intervention, and even negative effects for the intervention
group, the lack of blinding is not an issue for the outcomes of this study.
‘reducing health problems’ versus ‘positive outcomes’
This study was focused on reducing physical and mental health problems, and not
on the improvement of relationships or quality of life. The findings in chapter 4 and
7 showed that caregivers report feelings of satisfaction and pleasure of the received
dyadic intervention. However, the quantitative measurements showed that depression
scores appear to rise over time in the treatment group in both people with dementia
and their informal caregivers. These perceived benefits (increased pleasure, increased
relationship quality, increased self-esteem, decreased loneliness, better awareness of
the importance of pleasant activities and doing exercises as a new daytime activity in
case of bad weather) were not the focus of this study and therefore not included in the
RCT. These benefits might be a consequence of the adaptations to the original intervention of Teri et al. (2003) we made. We stimulated to identify joined activities which
were pleasant for both members of the dyad alongside identifying pleasant activities for
the members of the dyad apart and we added different duo exercises to the physical
exercise protocol to stimulate contact and pleasure. For example, the use of the ball
resulted in interaction and increased pleasure. In addition, in spite of the absence of
evidence of a beneficial effect of psychosocial interventions on caregivers’ distress,
caregivers generally reported feelings of satisfaction about the received intervention
like has been found for other interventions such as caregiver support groups.21,22
In 2007, after we had designed the present study, a European consensus on the
outcome measures for psychosocial intervention research in dementia care is formulated:23 if rehabilitative goals are set to build on strengths and enhance positive capacity
in the participants, then measures of positive capacity and positive aspects of care
are needed. Because we changed the intervention increasing the dyadic focus, and
adjusting the intervention in adding pleasurable components, this intervention might
be helpful to improve those positive outcomes, regarding the results of the qualitative
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blinding

sub-study, although self-evidently, this should be confirmed in an effectiveness-study.24
measuring cognitive functioning in people with dementia

Other issues, which should be acknowledged for a proper interpretation of the results
described in chapter 6, are related to the used neuropsychological tests to measure
cognitive functioning in people with dementia. As described in the protocol (chapter
3), to assess the aspects of cognitive functioning (memory, executive functioning (EF)
and attention) different neuropsychological tests were administered.
In practice part B of the Trailmaking Test was difficult to successfully administer: some
people with dementia had difficulties in comprehending the test instructions causing
missing and unreliable data and thereby less feasible.25 This test makes a specific
appeal to mental flexibility, which is an important executive function, that is affected
in dementia. Causing too much missing and unreliable data made us decide to leave
this test out of the analyses (chapter 6). The authors of other comparable studies
have also excluded neuropsychological tests of their final analyses because of similar
problems.26-28 However, even with this test included, we would not have expected significant effects: we found no benefits of physical exercise on the EF domain with other
EF tests (the Digit Span Test Backward part of the Wechsler Memory Scale–Revised,
the Key Search Test of the Behavioural Assessment of the Dysexecutive Syndrome
and the Category Fluency which is a subtest from the Groninger Intelligence Test).29-31
Recommendations for future research
Some implications for future research can be derived from this thesis.
•
Importance of mixed methods design
We would like to stress the importance of a mixed method design when conducting
an effectiveness study on psychosocial interventions. Information gathered through
qualitative methods, in addition to the quantitative data of a RCT, contributes to valuable insights for the implementation of an intervention. Qualitative research can assist
in understanding the meaning and active mechanisms of an intervention to clients as
well as clients’ beliefs about the treatment and expectations of the outcome.32 It also
helps in understanding the impact of the context and the process of the intervention.
Finally, qualitative research is helpful in developing appropriate outcome measures for
psychosocial interventions, for example the attention for ‘positive outcome’ measures
as discussed earlier. These findings are in line with a recent review, aimed at exploring
what existing qualitative studies reveal about the implementation, effects and processes
of psychosocial interventions for dementia.33
•
Matching the needs for an improvement in functional ability and well-being
An interesting discussion point raised by the present study is when psychosocial
interventions for people with dementia and their caregivers fit their needs. In chapter
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Implications for clinical practice and policy
Some implications for clinical practice and policy can be derived from this thesis.
•
Involve case managers as important informant from the start of the study process
We argue for involving case managers as an important informant from the start of the
study process and to increase the numbers of participants, as was the case in this
study. Case managers provide practical, emotional and social support and know the
personal situation of the dyad well. The experiences and knowledge of case managers
will increase the recruitment success and might be worthy in matching an intervention
with participants’ needs. The strength of case managers is that they personally guide
the person with dementia and their informal caregiver through the whole complex
process of care as long as required. Since the key role for coordinating care for people
with dementia and their caregivers, case managers are an excellent starting point for
psychosocial interventions. It is important when they are enabled to play this important
role in research.
•
Critical reflection on the active involvement of caregivers in dyadic interventions
Informal caregivers are crucial in the success of the implementation of home-based
psychosocial interventions such as the home-based exercise and support intervention described in this thesis. However, critical reflection of the burden-benefit ratio
regarding the role of family members as an active in dyadic interventions is required.
Researchers and also clinical practitioners and policymakers must ask themselves
whether they are at the right track to stimulate such a role without taking the burden
of caregivers into account.
In the present research project, informal caregivers mentioned difficulties in motivating
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2, we concluded: “Since a clinician has to determine which program works for which
dyad, matching the goals of a program with the needs of both members of the dyad
is necessary to support them in their daily lives. Reflection on the results during the
program is also necessary, and adaptation or a change to other support programs may
be required”.34 However, our findings show that matching an intervention to the needs
of the participants is something else than matching an intervention to their preferences.
It might make more sense to let people participate in an intervention that they might
not prefer, but improve their functional ability. For example, our home-based physical exercise and support intervention might have a beneficial impact on people with
dementia and caregivers who are rarely or not at all involved in physical excersise. As
described by the World Health Organization, for healthy ageing, a process of developing
and maintaining the functional ability that enables well-being in older age, is necessary.35,36 To maintain or increase a level of functional ability it is sometimes necessary
to conduct activities that are not perceived as pleasant in the first place, like physical
exercise for some people or performing homework assignments.

the person with dementia in performing the exercises and became demotivated in
performing the intervention themselves (chapter 4). Informal caregivers indicated that
the remarks of the coach had more influence on the person with dementia than their
own remarks in the absence of the coach (chapter 4). Caregivers also mentioned that
there was a continuous desire and need for involvement and encouragement from the
coaches to help the dyads with their homework exercises instead of performing the
exercises on their own. Difficulties with homework assignments in a frail target population are inherent in working with this frail population.37,38
For future research and clinical practice, to protect the informal caregiver against
burden, it is important to make the informal caregiver less responsible for the training
of the person with dementia during a dyadic intervention by anchoring continuous
professional (blended) coaching. Only sticking to face-to-face meetings between a
professional coach and dyad is expensive as well as a burden to the free time left of the
informal caregiver. The use of blended care (combination of coaching via mobile phone,
online chat and face to face meetings) could be both cost-effective and time-saving.
Earlier studies demonstrated the benefits of online interventions (e-health) and ICT
solutions such as telecoaching and videoreminders for people with dementia and their
informal caregivers.39-42 It would be helpful to develop blended coach manuals and
online tools for home based exercise interventions, which make it possible to consult
between coach and dyad on a more frequent and payable basis to enhance exercise
performance.
In addition, when implementing a dyadic intervention, it is important to anchor appropriate individual support for the informal caregiver to prevent the caregiver from burden.
This support needs to be planned without the presence of the person with dementia,
so the caregiver feels not controlled by the person with dementia and can speak
his or her thoughts and feelings out freely, as indicated in chapter 4. As mentioned
hereinabove, this support can be provided online, like the iSupport intervention under
development by the World Health Organization.35 Using problem solving techniques
can be very helpful during this support: problem-solving techniques focus on ensuring
that caregivers understand how cognitive limitations can impact the understanding
of a person with dementia and their cooperation with an intervention component like
physical exercise. Adequate support can help caregivers to learn how to use communication and behavioural strategies effectively, to guide and motivate the person with
dementia and to protect themselves against burden.
•
Enhancing the motivation of people with dementia to exercise
It is important to think carefully about the possibilities to enhance the engagement of
people with dementia in a dyadic intervention, especially when the informal caregiver
is made less responsible for the training of the person with dementia during a dyadic
intervention. Different strategies can be used to enhance the engagement of people
with dementia. In case of motivational problems, the question arises how motivation

204

•

Development of flexible personalised dyadic interventions to address the needs
and preferences of the people with dementia and their informal caregivers
In line with the recent literature, the present research project underlines the need for
flexible personalised care in dementia.44 Organising and supporting psychosocial care
for people living with dementia in the community and their informal caregivers means
dealing with a complex interaction of personal needs and limitations, coping styles,
problem awareness, actual usual care and their social network. Rothera et al. (2008)
found that the most effective forms of home care with the best outcomes are flexible in
their design and responsive in their delivery.45 The findings in chapters 2 and 4-7, show
that not every intervention component fits well to all people with dementia and their
informal caregivers. Although our design was partly flexible in adapting intervention
components better to the (changing) needs of the participants (for example adapting
the intensity and type of physical exercises), a more anchored flexible design would
have been helpful. If we had anchored more flexibility in our protocol, we might have
been better able to react to the changing needs of the participants. For example, some
informal caregivers mentioned their needs for more private time with the coach without
the person with dementia being present or expressed feelings of loneliness (chapter 4).
These experiences and needs are in line with the results of another qualitative study
into the experiences of caregivers who were attending a multicomponent psychosocial
intervention programme for caregivers and people with dementia.46 In this study some
caregivers expressed their needs for extended content like information to be given about
financial matters, feelings of loneliness and guilt and the need for group organisation.
It would be helpful if it is allowed according protocol to be able to meet these needs.
All these findings indicate that it is important to match the intervention components, and
delivery characteristics of a programme with the (changing) needs and characteristics
of the person with dementia and the informal caregiver. For future personalised dyadic
dementia care, it is crucial to anchor these flexibilities in the manual of an intervention
and to monitor the personal needs of the dyads during an intervention to adjust an
intervention when needs and preferences change during the course of the disease.
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in people with dementia can be enhanced (chapters 4 and 6).
The use of music or video during the exercise training was a frequently heard wish of
the participants and, therefore, music or video accompanying the physical exercises
might increase levels of participation in exercise. Other ways presented to increase
engagement are to match exercises to meaningful activities, to adapt the time of
exercising based on diurnal fluctuations, and the use of descriptive prompts and
appropriate cueing to meet the person’s needs. A recent systematic review presented
different ways of modifying activities to enhance engagement in physical activities.43
For future research and clinical practice, we recommend including possible strategies
to enhance motivation in people with dementia in the intervention protocol, before the
start of the intervention.

Table 1. Summary of recommendations for clinical research, practice and policy
Classification

Recommendations

Methodological issues

- Make use of ‘positive outcome instruments’ such as measuring
pleasure, self-efficacy, mastery and coping alongside measuring negative
feelings.
- Make use of a mixed design to enable interpretation of outcomes.
In addition, a mixed design contributes to valuable insights for the
implementation of an intervention gained from the integration and
interpretation of qualitative and quantitative data.
- Perform a process evaluation of the study and the intervention when
conducting complex intervention research.
- Match the needs for an improvement in functional ability and
well-being. It might make more sense to let people participate in an
intervention that they might not prefer, but improve their functional
ability. To maintain or increase a level of functional ability it is sometimes
necessary to conduct activities that are not perceived as pleasant in
the first place, like physical exercise for some people or performing
homework assignments.

Practical issues

- Involve case managers as important informants from the start of
the study process and to increase the numbers of participants. The
experiences and knowledge of case managers will increase the
recruitment success and might be worthy in matching an intervention
with participants’ needs.
-Protect the informal caregiver against (extra) burden: make the informal
caregiver less responsible for the training of the person with dementia
during a dyadic intervention by anchoring continuous professional
coaching and anchor appropriate individual support for the informal
caregiver. This support can be provided online.
- Increase the engagement of people with dementia in a dyadic physical
exercise intervention. Include a strategy to enhance motivation in people
with dementia to improve their active engagement from the start of the
study. Possible strategies to enhance motivation are the use of music or
video, matching exercises to meaningful activities, the use of descriptive
prompts (for example a specific description of an activity of interest
to the person with dementia), appropriate cueing to meet the person’s
needs (for example adding visual cues and tactile cues) and the time of
day exercises are introduced should be based on diurnal fluctuations.
- Match the intervention components, and delivery characteristics of a
programme with the (changing) needs and characteristics of the person
with dementia and the informal caregiver. Anchor these flexibilities in an
intervention protocol and monitor the personal needs of the dyads during
an intervention to adjust an intervention when needs and preferences
change during the course of the disease.
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The current scientific literature emphasises the need for dyadic multicomponent psychosocial interventions to enable people with dementia to stay at home as long as
possible. Up to now, few multicomponent psychosocial interventions which focus on
both the person with dementia living in the community and the informal caregiver, have
been studied. This thesis describes the results of a RCT of a physical exercise and
support intervention in the community.
The results show no benefits over time on any of the outcomes for both people with
dementia and their informal caregivers, besides a small effect on the attention of people
with dementia. Qualitative data suggest that this intervention might be more suited to
improve positive outcomes for the dyads such as increased experienced pleasure in
joined activities, improved quality of the relationship between the person with dementia
and the informal caregiver, and increased feelings of self-esteem as was mentioned by
both people with dementia and their informal caregivers in the qualitative sub-study.
Further research needs to be conducted into flexible personalised dyadic home-based
interventions to support the benefit of people with dementia, their caregivers and society as a whole. In 2016, the government policy is aimed at letting older people live at
home as long as possible with large responsibilities for local authorities and citizens
themselves.47 The burden on caregivers will be even higher by this shift from formal
to informal care without additional support. Home-based psychosocial interventions
should be well adjusted to the needs and burden-benefit ratio of dyads.
Although we did not find a beneficial impact of the intervention, this thesis adds to the
discussion on the relevant developments to support people with dementia and their
informal caregivers living at home to enhance their functional ability and well-being
over time and enable them to live in dignity.
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Conclusion
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Summary

Summary
Chapter 1 is a general introduction to the Randomised Controlled Trial (RCT) described
in this thesis, to improve the functioning and health of people with dementia and to
reduce the psychological distress of their informal caregivers. Dementia is an increasing
prevalent disease with a substantial impact on the individual level as well as on society
as a whole. Most people with dementia are cared for at home and depend on care
mostly provided by their spouse and/or their adult children. Those informal caregivers
are confronted with serious psychological distress, like depression, as a result of the
care for a person with dementia over a longer period of time. Effective support is
needed to improve the functioning and health of people with dementia and to reduce
the psychological distress of informal caregivers. Psychosocial dyadic interventions
addressing both the person with dementia and the informal caregiver and multicomponent interventions are assumed to be effective. One component that receives growing
attention is physical exercise especially for people with dementia. However, good
quality RCTs are lacking.
The main aim of this thesis was to study the effects of a home-based physical exercise
and support intervention on the functioning and health of people with dementia living
in the community and on the psychological distress of their informal caregivers. This
home-based physical exercise and support intervention was based on an adapted and
elaborated version of an intervention developed by Linda Teri et al. (2003) showing
significant results in the US. Although the effects on informal caregiver’ health were not
studied in the study of Teri et al. (2003), the intervention might also have the potential
to reduce caregivers’ psychological distress as has been found in earlier research.
A secondary aim of this thesis is the evaluation of the quality of the execution of our
study and determining the feasibility of the intervention.
Chapter 2 comprises a systematic review of the effects of dyadic multicomponent
psychosocial interventions on psychosocial outcomes of people with dementia living in
the community and their informal caregivers. The results showed that dyadic psychosocial programmes are effective, but the outcomes for the person with dementia and
the caregiver vary. Psychosocial interventions with components which are related to
the targeted functional domains are promising, especially for the outcomes of (I)ADL
dependency of people with dementia and caregiver’s sense of competence, adding to
better quality of life for both the person with dementia and the caregiver. The increasing
number of moderate to good quality trials of psychological and psychosocial interventions for people with dementia and their informal caregivers is encouraging. However,
in the future more attention is needed for matching the targeted functional domains,
the intervention components, and the delivery characteristics of an intervention with
the needs of the person with dementia and the family caregiver.
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Chapter 4 contains a process evaluation of the quality of the study and the home-based
exercise and support programme for people with dementia living in the community
and their informal caregivers. It provides information about the quality of the study
population, the execution of both intervention components (exercise and support)
and the experiences of the participants with these intervention components, and
the quality of the data-collection process. After conducting the process evaluation,
we concluded that the results of the statistical effect analysis should be interpreted
with caution, accounting for the extent to which homework was performed and some
negative experiences of participants, which may be an indication of a too intensive
intervention for this frail and burdened population. At the same time, the results of
the process evaluation demonstrated the pros of the present study project: namely a
study design of high quality, an intervention protocol meeting high research standards,
and valuable insights by using a mixed methods design. Adding qualitative data has
given insight into active mechanisms of the intervention as well as both positive and
negative experiences of the participants with the intervention. In summary, the results
of this chapter show the importance of a process evaluation before effect analysis
and the added value of a process evaluation in case of cross-country transmission of
a complex intervention.
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Chapter 3 describes the design of the RCT in which we compared a home-based
physical exercise and support intervention with a minimal intervention. Recruitment
of participants took place via national and local newspapers, by giving presentations at Alzheimer cafes and personally contacting case managers. To be included
in the study people with dementia needed a score of 14 or higher on the Mini Mental
State Examination (MMSE) and their caregivers needed a score of 5 or higher on
the Center of Epidemiological Studies–Depression scale (CES-D). Participants were
block-randomised to one of the two conditions. The physical exercise component of
the intervention consisted of flexibility, strengthening, balance and endurance exercises.
The support component consisted of psycho-education, communication skills training
and training to organize pleasant activities. A personal coach visited the dyads in their
own homes for eight 1-hour sessions spread over three months to teach and practice
exercises and provide support. Alongside these home-visits, dyads received homework
to practice physical exercise and to plan pleasant activities. The comparison group
received a minimal intervention consisting of monthly written information bulletins and
monthly phone calls. Measurements were taken at baseline (pre-measurement) and at
3 months (post-measurement) and 6 months (follow-up measurement) after baseline.
Primary outcomes were physical health and functioning (people with dementia) and
mood (people with dementia and caregivers). Secondary outcomes were behaviour,
cognitive functioning and actigraphy rest/activity cycles for people with dementia
and general health, burden and adrenocortical activity for caregivers. Analyses were
performed according to the intention to treat principle.

Chapter 5 describes the effects of the home-based physical exercise and support
intervention on mood, behaviour and physical health of people with dementia. No
effects of the home-based exercise and support intervention were found on mood
(the Cornell Scale for Depression in Dementia, the Depression Rating Scale of the
Resident Assessment Instrument Home Care and the Geriatric Depression Scale 15),
physical health (the Medical Outcome Study 36-item Short-Form Health Survey and
the Sickness Impact Profile) and behaviour (the Revised Memory and Behavior Problem
Checklist) of people with dementia in both intention to treat and compliance analyses.
In contrast, depression levels and behavioural problem scores significantly increased
in the treatment group. The negative results might be explained by the translation and
adaptation of the intervention used in the US, and a different social context. Furthermore,
the results could be explained by experiencing the intervention too much as a burden
and by the lack of room for improvement on the outcome measures by a too high entry
activity level of the participants. In addition, improving physical health effectively might
be only possible if the physical exercises are of moderate-to-high intensity and are
tailored in accordance with the preferences and needs of the dyads.
Chapter 6 focuses on the effects of the home-based physical exercise and support intervention on the cognitive functioning of people with dementia. Effect analysis showed
a small significant effect of the intervention on an attention task, when adjusting for
possible confounders and baseline outcomes. No effects of the home-based exercise
and support intervention were found on the memory and executive functioning (EF) of
people with dementia in both intention to treat and compliance analyses. Finding only a
small significant effect might be explained by moderate treatment adherence or a lack
of room for improvement on the intended outcome measures because half of the people
with dementia and their caregivers already received respite care in a day care facility.
Chapter 7 describes the effects of the home-based physical exercise and support
intervention on the psychological distress of informal caregivers providing care to
people with dementia. Effect analysis showed no effects of the home-based exercise
and support intervention on mood (the Centre of Epidemic Studies-Depression), general
health (self-rated general health), burden (the Self-Perceived Pressure from Informal
Care and the Revised Memory and Behavior Problem Checklist) and adrenocortical
activity (salivary cortisol) of informal caregivers providing care to people with dementia
in both intention to treat and compliance analyses. In contrast, the depression scores
appear to rise over time in the treatment group and general health scores significantly
improved in favour of caregivers to the comparison group. These negative results are
comparable with the analysed effects of the intervention on the outcomes of people
with dementia (chapter 5). The possible explanation for these negative results might
be explained by the translation and adaptation of the intervention that has been shown
to be effective in the US. Furthermore, we hypothesised that the intervention was too
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Chapter 8 is a general discussion summarizing the main findings of this thesis per
research question followed by a reflection on the findings. We discussed different
possible explanations for finding hardly any results of this intervention. In addition, we
reflected on the relevance of the findings of this thesis in relation with the results of
Teri et al. (2003) and the recent literature. The chapter ends with some implications for
future research, clinical practice and policy, including the following recommendations:
•

•

•

•

•

•

We recommend using a mixed methods design to enable the interpretation of
outcomes and which contribute to valuable insights for the implementation of
an intervention gained from the integration and interpretation of qualitative and
quantitative data.
Future research should match the needs for an improvement in functional ability
and well-being. It might make more sense to let people participate in an intervention
that they might not prefer, but improve their functional ability.
Involve case managers as important informants from the start of the study process
and to increase the numbers of participants. The experiences and knowledge
of case managers will increase the recruitment success and might be worthy in
matching an intervention with participants’ needs.
Protect the informal caregiver against (extra) burden: make the informal caregiver less responsible for the training of the person with dementia during a dyadic
intervention by anchoring continuous professional coaching and anchor intensive
individual support for the informal caregiver. This support could be provided online.
Increase the engagement of people with dementia in a dyadic physical exercise
intervention. Include a strategy to enhance their motivation to improve their active
engagement from the start of the study: describe in an intervention protocol possible strategies to enhance motivation.
Match the components, and the delivery characteristics of an intervention with the
(changing) needs and characteristics of the person with dementia and the informal
caregiver. Anchor these flexibilities in an intervention protocol and monitor the
personal needs of the dyads during an intervention to adjust an intervention when
needs and preferences change during the course of the disease.
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much of a burden for informal caregivers, which may be partly because caregivers in
this study already received several other care services. In the US, the impact on informal
caregivers has not been studied. Another discussion point is that measurements were
directed at ‘negative’ outcomes (depression and psychological distress). ‘Positive’
outcomes like self-efficacy, mastery and coping might have shown a beneficial impact
on other domains.

Samenvatting (summary in Dutch)

Samenvatting (Summary in Dutch)
Dit proefschrift beschrijft een gerandomiseerd onderzoek met controlegroep (RCT)
gericht op het verbeteren van het functioneren en de gezondheid van thuiswonende
mensen met dementie en het mentale welzijn van hun informele mantelzorgers.
Hoofdstuk 1 is de algemene inleiding van dit proefschrift. Samenvattend, dementie
is in toenemende mate een veelvoorkomende ziekte met een grote impact op zowel
het individu als de omgeving. De meeste mensen met dementie wonen thuis en zijn
overwegend afhankelijk van zorg en begeleiding gegeven door hun partner en/of hun
volwassen kinderen. Door langere tijd voor een naaste met dementie te zorgen zijn deze
informele mantelzorgers kwetsbaar voor ernstige gezondheidsrisico’s zoals stress en
depressie. Effectieve behandeling van de gevolgen van dementie is daarom noodzakelijk voor zowel de persoon met dementie als de mantelzorger. Speciaal ontwikkelde
psychosociale interventies voor zowel de persoon met dementie als de mantelzorger
(dyadische interventies) en interventies die uit meerdere componenten bestaan zijn
effectief gebleken om de fysieke en mentale gevolgen van dementie te verminderen.
Een dyadische interventie met meerdere componenten kan gericht zijn op het verbeteren
van het welzijn van de persoon met dementie en de mantelzorger afzonderlijk, maar
ook op gezamenlijke uitkomsten, zoals de kwaliteit van de relatie tussen beiden. Er is
toenemende aandacht voor fysieke activiteit voor mensen met dementie als onderdeel
van een interventie. Echter, goede gerandomiseerde onderzoeken ontbreken. Daarom
lijkt het veelbelovend om een interventie waar fysieke activiteit deel van uitmaakt in te
zetten voor het verbeteren van het functioneren van de persoon met dementie en het
verminderen van het stressniveau van de mantelzorger.
Het voornaamste doel van dit proefschrift is het bestuderen van de effecten van een
thuisinterventie met beweging en ondersteuning, op het functioneren en de gezondheid
van thuiswonende mensen met dementie en op het mentale welzijn van hun mantelzorgers. Deze interventie is gebaseerd op een interventie van Teri e.a. (2003) die in de
Verenigde Staten effectief bleek, en door ons is vertaald, aangepast en verder uitgewerkt. Hoewel Teri e.a. de effecten op mantelzorgers niet hebben onderzocht, lijkt een
dergelijke interventie gezien eerder onderzoek wel baat te hebben voor mantelzorgers.
Hoofdstuk 2 betreft een systematische review naar de effecten van dyadische, uit
meerdere componenten bestaande interventies op psychosociale uitkomsten van thuiswonende mensen met dementie en hun informele mantelzorgers. De resultaten laten
zien dat deze zogenoemde dyadische multi-component interventies effectief zijn, maar
dat de uitkomsten verschillen voor de persoon met dementie en de mantelzorger. Psychosociale interventies met een onderdeel gericht op het verbeteren van functioneren
van mensen met dementie, en op het omgaan met de gevolgen van dementie voor de
mantelzorgers, zijn veelbelovend. Zij dragen bij aan een betere kwaliteit van leven voor
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Hoofdstuk 3 beschrijft de opzet van de RCT. De thuisinterventie met beweging en
ondersteuning wordt vergeleken met een minimale interventie. Deelnemers zijn geworven via advertenties in landelijke en lokale kranten, bij bezoeken aan Alzheimer café’s
en door het persoonlijk benaderen van casemanagers. Om in de studie geïncludeerd te
worden, moesten mensen met dementie een score van 14 of hoger op de ‘Mini Metal
State Examination’ (MMSE) hebben en mantelzorgers een score van 5 of hoger op de
‘Center of Epidemiological Studies-Depression scale’ (CES-D). Via blockrandomisatie
werden de deelnemers aan de thuisinterventie (experimentele groep) of de minimale
interventie (controlegroep) toegewezen.
Het bewegingsgedeelte van de interventie bestond uit oefeningen in lenigheid, kracht,
balans en uithoudingsvermogen. Het ondersteuningsgedeelte bestond uit psychoeducatie, communicatietraining en training in het plannen van plezierige activiteiten.
Een persoonlijke coach bracht de paren gedurende drie maanden acht keer een bezoek
thuis van maximaal een uur om ondersteuning te geven en de fysieke oefeningen te
instrueren en te oefenen. De controlegroep ontving een minimale interventie bestaande
uit maandelijkse schriftelijke informatiebulletins en een maandelijks telefoontje van
een coach.
Metingen vonden plaats bij aanvang van de interventie (baseline) en vervolgens na
drie en zes maanden. De voornaamste uitkomstmaten waren fysieke gezondheid en
functioneren (mensen met dementie) en stemming (mensen met dementie en mantelzorgers). Andere uitkomstmaten waren gedrag, cognitief functioneren en het dag/
nachtritme voor mensen met dementie, en algemene gezondheid, mentale belasting
en cortisol-niveau in het speeksel (psychologische stress) voor mantelzorgers. Alle
analyses zijn uitgevoerd volgens het ‘intention-to-treat’ principe.
Hoofdstuk 4 betreft een procesevaluatie naar de kwaliteit van de studie en uitvoering
van de interventie. Deze evaluatie geeft informatie over de kwaliteit van de studiepopulatie en de dataverzameling, de uitvoering van beide interventiecomponenten
(beweging en ondersteuning), en ervaringen van de deelnemers met de interventie.
De procesevaluatie toont een zorgvuldige en degelijk uitgevoerde studie. Na afronding van de procesevaluatie, kwamen we tot de conclusie dat de resultaten van de
statistische effectanalyses voor zowel de mensen met dementie als hun mantelzorgers
met enige voorzichtigheid moeten worden geïnterpreteerd. Er moet rekening worden
gehouden met de mate waarin deelnemers hun huiswerk hebben uitgevoerd en met
enkele negatieve ervaringen van deelnemers, die kunnen wijzen op een te intensieve
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beiden. Het is bemoedigend dat er steeds meer studies van goede kwaliteit verschijnen
naar de effecten van psychosociale interventies voor mensen met dementie en hun
mantelzorgers. In de toekomst is meer aandacht nodig voor een betere aansluiting van
beoogde functionele domeinen, interventiecomponenten en interventiekenmerken op
de behoeften van de persoon met dementie en de mantelzorger.

interventie voor deze kwetsbare doelgroep. Tegelijkertijd lieten de resultaten van de
procesevaluatie de sterke punten van het onderzoeksproject zien, namelijk: een studieopzet van hoge kwaliteit, een interventieprotocol dat voldoet aan de onderzoekseisen,
en dat het gebruik van zowel kwalitatieve als kwantitatieve gegevens (‘mixed methods
design’) waardevolle inzichten opleverde. Het combineren van deze gegevens heeft
inzicht gegeven in de werkzame factoren van de interventie en in de betekenis van de
positieve en negatieve ervaringen van de deelnemers met de interventie. Samenvattend laten de resultaten van dit hoofdstuk het belang zien van het uitvoeren van een
procesevaluatie voor aanvang van effectanalyses en de toegevoegde waarde van een
procesevaluatie bij het adopteren van een complexe interventie van een buitenlandse
onderzoeksgroep.
Hoofdstuk 5 beschrijft de effecten van de thuisinterventie met beweging en ondersteuning op stemming, gedrag en fysieke gezondheid van de mensen met dementie.
Er werden geen effecten gevonden van de interventie op stemming (de ‘Cornell Scale
for Depression in Dementia’, de ‘Depression Rating Scale of the Resident Assessment
Instrument Home Care’ en de ‘Geriatric Depression Scale 15’), fysieke gezondheid
en functioneren (de ‘Medical Outcome Study 36-item Short-Form Health Survey’ en
de ‘Sickness Impact Profile’) en gedrag (de ‘Revised Memory and Behavior Problem
Checklist’). Dat was het geval in zowel de ‘intention to treat’ analyses als in de analyses waarbij specifiek gekeken werd naar deelnemers die alle interventiecomponenten
volledig hadden uitgevoerd en daarmee therapietrouw waren. Daarentegen zagen we
dat de depressie- en gedragsscores zelfs significant hoger waren in de experimentele
groep dan in de controlegroep.
Deze negatieve resultaten kunnen wellicht worden verklaard door de vertaling en adoptie van een interventie die oorspronkelijk ontwikkeld is voor toepassing in de Verenigde
Staten, en dus in een andere sociale context. Daarnaast zouden de resultaten verklaard
kunnen worden door overbelasting van de deelnemers ten gevolge van de interventie.
Ook gebrek aan ruimte voor verbetering op de uitkomstmaten zou een oorzaak kunnen
zijn doordat deelnemers bij aanvang van de studie al veel aan bewegen deden. Tevens
zou het kunnen zijn dat de intensiteit van de fysieke oefeningen te laag was en de
oefeningen niet optimaal afgestemd waren op de wensen en behoeften van de paren.
Hoofdstuk 6 richt zich op de effecten van de thuisinterventie op het cognitief functioneren van de mensen met dementie. De effectanalyse laat een klein significant effect
zien op een aandachtstaak wanneer gecorrigeerd wordt voor mogelijke confounders
en verschillen in uitkomsten bij de beginmeting. Er werden geen effecten van de interventie gevonden op het geheugen en het executief functioneren van de mensen met
dementie in zowel de ‘intention to treat’ analyses als de analyses bij deelnemers die
therapietrouw waren. Dat we alleen een klein effect op aandacht vonden, kan verklaard
worden doordat de deelnemers de interventie niet altijd volgens protocol uitvoerden.
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Hoofdstuk 7 beschrijft de effecten van de thuisinterventie met beweging en ondersteuning op het mentale welzijn van de informele mantelzorgers. Er werden geen effecten
gevonden op stemming (de ‘Centre of Epidemic Studies-Depression’) en algemene
gezondheid (zelfbeoordeling van de algemene gezondheid), mentale belasting (de
‘Self-Perceived Pressure from Informal Care’ en de ‘Revised Memory and Behavior
Problem Checklist’) en cortisol-niveau (het gemeten cortisol-niveau in het speeksel) van
de informele mantelzorgers in zowel de ‘intention to treat’ analyses als de analyses met
betrekking tot therapietrouw. Daarentegen zagen we dat de depressiescores in de loop
van de tijd toenamen in de experimentele groep en de scores op algemene gezondheid
significant verbeterden in de controlegroep. Deze resultaten zijn vergelijkbaar met die
van de mensen met dementie. De negatieve resultaten zouden kunnen worden verklaard
door de vertaling en adoptie van een interventie die oorspronkelijk effectief is gebleken in de Verenigde Staten. Echter in de Verenigde Staten zijn alleen effecten van de
interventie op mensen met dementie bestudeerd en niet op mantelzorgers. Daarnaast
vermoeden we dat de interventie een te grote last was voor de mantelzorgers omdat
de mantelzorgers in de huidige studie al veel professionele steun ontvingen buiten
de studie om. Een ander discussiepunt is dat de uitkomstmaten overwegend klachtgericht waren (depressie en stressniveau). Het gebruik van positieve uitkomstmaten
zoals zelfbeschikking, grip op en omgang met de eigen situatie had mogelijk gunstige
resultaten laten zien.
Hoofdstuk 8 bevat de algemene discussie van dit proefschrift. Deze geeft de belangrijkste bevindingen weer per onderzoeksvraag gevolgd door een reflectie op deze
bevindingen. In deze reflectie bespreken we diverse mogelijke verklaringen voor het
nauwelijks vinden van effecten van de interventie. Daarnaast reflecteren we op de
relevantie van de bevindingen van dit proefschrift in relatie met de bevindingen van
Teri e.a. (2003) en recente literatuur. Het hoofdstuk sluit af met suggesties voor toekomstig onderzoek, de klinische praktijk en beleid, met daarin onder meer de volgende
aanbevelingen:
•
Een kwalitatieve studie binnen een RCT maakt het mogelijk om een specifieke
uitkomst te interpreteren. We pleiten voor het gebruik van een ‘mixed methods
design’ bij effectstudies om uitkomsten te kunnen interpreteren en om waardevolle
aanwijzingen te krijgen voor de implementatie van de interventie door het verbinden
van kwalitatieve en kwantitatieve resultaten.
•
Toekomstig onderzoek moet bij het afstemmen van de interventiecomponenten
op de wensen en behoeften van de beoogde deelnemers rekening houden met
de spanning tussen wat deelnemers graag willen en de noodzaak om een bepaald
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Ook een gebrek aan ruimte voor verbetering op de uitkomstmaten kan een mogelijke
verklaring zijn omdat de mensen met dementie naast de interventie al veel ondersteuning ontvingen tijdens een of meerdere dagen dagopvang.

•

•

•

•

functioneringsniveau te behouden of te verhogen.
Het verdient aanbeveling om al in de beginfase van onderzoek casemanagers te
betrekken als belangrijke informanten om de werving soepel te laten verlopen en
om hen te laten waken over een evenwichtige (over)belasting-baten balans van
de deelnemers.
Bescherm informele mantelzorgers tegen overbelasting: maak de mantelzorgers
minder verantwoordelijk voor het trainen van hun naaste met dementie gedurende
een dyadische interventie door continue professionele coaching en begeleiding te
bieden. Deze ondersteuning kan online geboden worden.
Geef bij een dyadische interventie met beweging extra aandacht aan de betrokkenheid van mensen met dementie. Borg een strategie om hun motivatie te vergroten
en hen van begin tot eind actief betrokken te houden: neem in het interventieprotocol strategieën op om hun motivatie te verbeteren. Mogelijke strategieën zijn:
het gebruik van muziek of bewegend beeld, koppelen van fysieke oefeningen aan
zinvolle activiteiten, geven van non-verbale aanwijzingen en rekening houden met
het dagelijkse rust-activiteitenritme van de persoon met dementie bij het tijdstip
van de oefeningen.
Laat de componenten en kenmerken van een interventie zoveel mogelijk aansluiten
bij de (veranderende) behoeften en kenmerken van de persoon met dementie en
zijn of haar mantelzorger. Leg dit vast in het interventieprotocol. Monitor de specifieke behoeften van de deelnemende paren gedurende de interventie en pas de
interventie aan wanneer behoeften en voorkeuren veranderen bij het voortschrijden
van het dementieproces.

Hoewel we nauwelijks gunstige effecten van de interventie hebben gevonden, draagt
dit proefschrift bij aan de discussie over relevante ontwikkelingen in de ondersteuning
van thuiswonende mensen met dementie en hun mantelzorgers teneinde hun functioneren en welzijn te verbeteren en hen in staat te stellen een waardig leven te leven.
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Voor de totstandkoming van dit proefschrift wil ik graag een aantal mensen in het bijzonder bedanken voor hun bijdrage en inzet. Mijn grote dank gaat uit naar alle deelnemers
aan het onderzoek: thuiswonende mensen met dementie en hun mantelzorgers.
Ik waardeer het zeer dat de deelnemers bereid zijn geweest om deel te nemen aan
wetenschappelijk onderzoek tijdens een kwetsbare periode in hun leven. Bedankt voor
de open gesprekken en altijd warme ontvangsten. Eveneens veel dank aan betrokken
casemanagers en lokale organisaties van Alzheimer Cafés; jullie hebben een waardevolle rol gespeeld in de zoektocht naar en het contact met (potentiële) deelnemers.
Mijn promotoren prof. dr. Anne Margriet Pot en prof. dr. Erik Scherder en co-promotor
dr. Jacomine de Lange wil ik bijzonder danken voor hun input en geduld en vooral in
het vertrouwen dat ik de afgelopen jaren mocht ondervinden. Het is een intensief en
tijdrovend onderzoeksproject geweest. Alleen al de werving van deelnemers was een
project op zich. Anne Margriet en Jacomine, dank voor de samenwerking, prettige
bijeenkomsten, plezierige congresreizen en het beschikbaar stellen van werkruimte
op het Trimbos-instituut. Erik, dankzij jouw altijd weer inspirerende en enthousiaste
colleges tijdens mijn studie, was jij het, die bij mij de passie en de liefde voor het vak
ouderenpsychologie heeft doen ontluiken. Dank dat je mij op het spoor tot promoveren
hebt gezet!
Eveneens wil ik de andere auteurs van de artikelen in dit proefschrift hartelijk bedanken
voor de prettige samenwerking en waardevolle input. In het bijzonder wil ik Netta van ‘t
Leven bedanken voor haar belangrijke bijdrage aan hoofdstukken 2 en 4 van dit proefschrift. De uitwisseling van elkaars ervaringen en kennis tijdens de vele constructieve
meetings was stimulerend en enthousiasmerend.
Prof. dr. Annemieke van Straten, prof. dr. Rose-Marie Dröes, prof. dr. Anneke Francke.
prof. dr. Robbert Huijsman, dr. Marjolein de Vugt, en dr. Annet Wind: hartelijk dank
voor de tijd die u aan het lezen van mijn proefschrift heeft besteed en het beoordelen
ervan.
Studentassistenten Mentine Schipper-Ponstein, Linda van Koppen, Linda Cornelisse,
Claire Wessel en Marleen Prins, dank voor jullie positieve houding, tijdsinvestering en
enorme input tijdens het onderzoek. We hebben samen heel wat kilometers afgelegd
op de Nederlandse snelwegen voor alle thuisbezoeken!
Oud-collega’s van de afdelingen klinische psychologie en klinische neuropsychologie
van de VU en van het programma ouderen van het Trimbos-instituut: de samenwerking
met jullie allen heb ik altijd erg gewaardeerd. Jullie hebben mij een fijne en stimulerende
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In het bijzonder wil ik mijn oud-collega en inmiddels vriendin voor het leven Marjoleine
Pieper bedanken. Lieve Marjoleine, ik kan wel zeggen dat we samen veel lief en leed
hebben gedeeld. Niet alleen ten aanzien van ons promotietraject, maar ook in ons
persoonlijk leven. We voelen elkaar goed aan en ik ben jou zeer dankbaar voor alle
steun en de vele dierbare momenten samen in de afgelopen jaren. Ik voel me vereerd
dat jij mijn paranimf bent!
Alle collega’s, bewoners en cliënten met wie ik als psycholoog heb gewerkt voor de
Vivium Zorggroep (Stichtse Hof en Naarderheem) en het Slingeland Ziekenhuis wil ik
bedanken voor hun inspiratie, betrokkenheid en interesse. Door met jullie te werken,
ben ik nog meer bewust geworden waar het daadwerkelijk in de ouderenzorg om gaat.
En nu mijn zeer betrokken en geinteresseerde vrienden: Svenja & Dennis, Meike
& Joost, Marieke & Hermann, Anna-Maria & Jeroen, Ludwine & Maarten, Eline &
Bas, Claudia & Robbert en ‘mijn zussie’. Wat is het heerlijk om samen met jullie tijd
door te brengen en te genieten van het leven. In het bijzonder wil ik hier mijn oudstudiegenoootjes psychologie en inmiddels al ruim 15 jaar goede vriendinnen Saskia
& Marleen bedanken. Lieve Saskia en Marleen, wat heb ik het met jullie getroffen. Fijn
dat we met elkaar maar weinig woorden nodig hebben om elkaar te begrijpen en dat
we altijd bij elkaar terecht kunnen. Dank voor alles! Saskia, ik ben erg blij dat jij mijn
paranimf bent.
Lieve familie, dank voor jullie interesse, steun, afleiding en oppashulp. In het bijzonder
noem ik hier tante Johanna & ome Jan: jullie hebben altijd voor mij klaar gestaan en
vervullen een belangrijke rol in mijn leven. Heel bijzonder dat ik nu ook mijn promotie
met jullie mag delen! Lieve broer Alexander, dank dat we bij elkaar kunnen zijn zoals
we zijn. Lieve pap en mam, dank voor de fijne basis en het vertrouwen waaruit ik en
Alexander onze eigen weg konden gaan en het warme nest dat jullie nog steeds voor
ons zijn. Eveneens dank voor de passie voor muziek en beeldende kunst die jullie ons
hebben meegegeven: musiceren en schilderen geven rijke kleuren aan mijn leven en
vormen een belangrijke voedingsbron voor wie ik ben en wat ik doe. Ik ben trots op jullie!
Lieve Gijs, dank voor al jouw steun en de ruimte die je mij gegeven hebt bij het promoveren. Ik kijk er naar uit om samen met jou en onze prachtige kinderen Hanna en
Berend een nieuwe tijd tegemoet te gaan en om nieuwe dromen te verwezenlijken!
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omgeving geboden om mijn onderzoek uit te kunnen voeren en aan mijn proefschrift te
schrijven. Prof. dr. Pim Cuijpers wil ik hartelijk danken voor de prettige samenwerking
en de mogelijkheden die ik op de afdeling Klinische Psychologie heb gekregen om
mezelf verder te kunnen ontplooien. Marianne Ouwehand dank voor je positiviteit: het
was een genot om in je nabijheid te mogen werken!
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