
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

On vascular factors, apathy and dementia

van Dalen, J.-W.

Publication date
2018
Document Version
Other version
License
Other

Link to publication

Citation for published version (APA):
van Dalen, J-W. (2018). On vascular factors, apathy and dementia. [Thesis, fully internal,
Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/on-vascular-factors-apathy-and-dementia(4e818802-ad06-4b66-945b-12663f3e9df5).html


4A_BW_Dalen_Stand.job

7 
 

 

Chapter 1 

 

 

 

 

 

General introduction 
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Dementia is a chronic condition characterized by deterioration of cognitive ability and disturbances in 

daily functioning.1 It has a great impact on patients and their social environment, both in terms of physical 

well-being and quality of life.2 Currently, no effective curative or inhibitory treatment exists.2,3 The vast 

majority of dementia cases occur in late life and age is its most important risk factor.3 With the global rise 

in life-expectancy, the aging population in high and middle income countries, and the shift in vascular 

disease from acute and deadly to chronic and debilitating, the worldwide prevalence of dementia is 

estimated to increase from over 40 million today to over 120 million in 2050, i.e. from 0.5 to 1.2% of the 

estimated world population.4 Since dementia can place a heavy burden on societies, especially those with 

aging populations, both the World Health Organization and G8 have indicated that the development of 

strategies to prevent or postpone dementia is of paramount importance.5,6 

Although old age dementia has been studied extensively, its exact pathophysiological mechanisms are not 

yet fully understood. Traditionally, a clear etiological distinction has been made between vascular 

dementia, a consequence of cerebrovascular brain damage, and Alzheimer’s disease, a neurodegenerative 

condition characterized by extracellular accumulation of beta-amyloid protein in so called “plaques” and 

intracellular depositions of hyperphosphorylated tau protein in so called “tangles”.2,7 Together, these two 

types make up over 80% of late life dementia cases.8 The risk factors for vascular dementia and late-onset 

Alzheimer’s disease largely overlap.9 Next to age and genetic susceptibility, cardiovascular risk factors 

including hypertension, hypercholesterolemia, diabetes, lack of physical exercise and smoking, are the 

most important.9 With increasing age, the pathological distinction between vascular dementia and 

Alzheimer’s disease also becomes less clear, with patients often showing mixed pathology of 

cerebrovascular damage and Alzheimer’s disease proteins.10,11 Furthermore, both types of cerebral 

damage can also be found in old aged individuals without dementia and the risk of dementia increases 

when both are present.10–13 Therefore, consensus is growing that late-onset dementia is generally not due 

to either cerebrovascular damage or Alzheimer’s disease pathology but often involves combined effects 

of both, and both may be related to vascular disease.3,12,13  

The cognitive symptoms that characterize dementia can develop instantaneously after acute brain 

damage, for example due to a large stroke, step-wise, as a consequence of multiple small infarcts, or more 

gradually due to neurodegeneration.14 Although cognitive complaints can be a first sign of pathological 

cognitive deterioration, they are also common in normal aging and are related to dementia in only a 

minority of cases.15 Even in patients with mild cognitive impairment, defined as evident impaired 

cognition without loss of daily functioning, only around 5-15% of patients per year develop dementia, 

and 20-25% revert to normal cognition over 2 years or longer.16–19 Fear of imminent dementia can 

however be a great burden on patients and caregivers.20 An important part of research is therefore 

devoted to methods to identify patients likely to develop dementia.  

One method of assessing the risk of developing dementia is through magnetic resonance imaging.21 Since 

signs of cerebrovascular disease also appear in individuals without dementia, these may be used to identify 
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individuals at increased risk.21 A type of MRI anomaly often suggested for this purpose is cerebral small 

vessel disease.22 This is an umbrella term encompassing a number of radiological features common in old 

age, thought to be related to cerebrovascular disease affecting the small vessels that provide the cerebral 

microvascular blood supply.23 They are associated with cardiovascular risk factors, particularly 

hypertension, and with an increased risk of cognitive decline.24 The most studied are lacunar infarcts and 

white matter hyperintensities.23 Lacunar infarcts are small stroke related lesions, typically between 3-15 

mm in diameter, which may occur without any overt symptoms.23 White matter hyperintensities are areas 

of damage to the white matter of presumed vascular origin, that appear as bright (i.e. hyper intense) 

anomalies on specific MRI sequences.23 Although white matter hyperintensities and lacunar infarcts are 

both associated with an increased risk of dementia, they are not very specific predictors.21,25,26 The same 

applies to other imaging features currently used to assess dementia risk.21 Therefore, the search for more 

potent predictors of cognitive decline continues. 

Next to cognitive symptoms, dementia is associated with a range of neuropsychiatric symptoms related 

to behavior and mood.27 Although some of these generally occur in the context of disease, such as 

hallucinations and delusions, some are relatively common in apparently cognitively healthy community-

dwelling older people.28,29 One of these symptoms is apathy. In a narrow sense, apathy has been defined 

as a disorder of motivation, manifesting itself as disturbances in at least 2 of the 3 domains of cognition, 

emotion and behavior.30,31 Typical symptoms are loss of interest, lack of initiative and blunted 

emotions.30,32 Although apathy symptoms can develop in the context of depression, i.e. loss of motivation 

as a consequence of dysphoric symptoms, they also occur as a stand-alone syndrome.33 Apathy is very 

common in old age cognitive impairment and dementia, occurring in approximately half of dementia 

patients.34,35 Apathy symptoms can however also be found in 2-20% of the cognitively healthy 

community-dwelling older population, depending on the definition and type of measurement used.30,36,37 

Although apathy in community dwelling older people has been relatively little studied, there are signs that 

it is related to vascular disease, and thereby may share a common etiology with late onset dementia.37–39 

Together with its high prevalence in dementia, this suggests apathy in cognitively healthy community 

dwelling older people could be related to incipient cognitive decline. 

The central theme of this thesis concerns the relation between dementia, cerebrovascular disease and 

apathy. The major part of the research was conducted within the context of the PREvention of Dementia 

by Intensive Vascular care (preDIVA) trial.40 Given the strong relation between dementia and 

cardiovascular risk, some studies have evaluated the effects of improving cardiovascular risk factors in 

older people on cognitive decline and dementia.3 Trials aimed at single risk factors have reported 

inconsistent results, with antihypertensive drugs arguably being the most promising treatment.3,41,42 Trials 

evaluating interventions targeting multiple risk factors have also yielded mixed results. Three trials of 

broad interventions involving cardiovascular risk management, physical exercise and cognitive training 

in older people at increased risk of incident dementia, found no benefits on cognition.43–45 Two trials 
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evaluating similarly broad 18 and 24-month long interventions in individuals at increased risk of dementia 

found significant benefits on cognitive test scores.46,47 However, these benefits were very small and it is 

unknown whether they are clinically meaningful. The PreDIVA pragmatic, population based, cluster-

randomized controlled trial, was set up to evaluate a six-year nurse-led cardiovascular intervention on the 

clinical diagnosis of incident dementia in 3526 community-dwelling older people aged 70-78 years 

without dementia.48  

 

Thesis outline: 

The first part of this thesis presents the results of the preDIVA main trial and MRI sub study. In chapter 

2, the effects of the preDIVA intervention on the main outcomes of incident dementia and disability are 

presented. Since dementia mostly occurs in very old age and benefits of cardiovascular treatment may 

take time to develop, it is possible that the effects of the preDIVA intervention only appear long after 

the study. Inhibition of cerebrovascular damage associated with late life dementia may be detectable at 

an earlier stage. Therefore, in chapter 3, we use MRI to assess the effect of the PreDIVA intervention 

on white matter hyperintensities and lacunar infarcts. Since these classic markers of cerebrovascular 

disease may lack sensitivity and specificity for dementia risk we explored the utility of other MRI markers 

to evaluate cerebrovascular disease. Chapter 4 discusses the feasibility of detecting new, potentially more 

potent predictors of dementia, known as cerebral microinfarcts using the PreDIVA MRI techniques. 

Chapter 5 studies the relation between white matter hyperintensities as markers of cerebrovascular 

disease and cerebral perfusion parameters determined using new, non-invasive, MRI techniques.  

The second part of this thesis focuses on the relation between cerebrovascular disease, apathy and 

dementia. In chapter 6 we assess the prevalence and clinical correlates of apathy in patients after stroke 

in a systematic review and meta-analysis. In chapter 7 we use analysis of individual participant data from 

a number of population based cohort studies throughout the world, identified by systematic review of 

the literature, to assess how apathy is related to future stroke, cardiovascular events and mortality. In 

chapter 8, we use data from the preDIVA study to investigate whether apathy predicts incident dementia 

in healthy, cognitively unimpaired, community-dwelling older people, independently of vascular disease. 

In chapter 9, we investigate pathophysiological mechanisms by which apathy, dementia and vascular 

disease may be related, by analyzing the relation between (cerebrovascular) white matter damage in the 

cholinergic projections from the Nucleus Basalis of Meynert, thought to be related to behavioral control, 

and a cluster of symptoms that includes apathy, in patients with dementia. Chapter 10 discusses the main 

findings in this thesis in the context of the current knowledge and their potential implications for future 

research and health care. A summary of the thesis is provided in chapter 11. 
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