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Editorial

An ageing society, whilst representing a major 
success of humanity in recent decades, 
brings a significant increase in the numbers 

of dementia sufferers, world-wide. There is evidence 
to suggest that successive cohorts remain cognitively 
healthy for longer than their forebears and reach an older 
age before developing dementia.  This has been attributed 
to a combination of life-course factors and testifies to 
the multifactorial aetiology of Alzheimer’s disease (AD) 
and other forms of late-onset dementia (LOD).  But as 
longevity increases, more people live long enough to 
develop LOD, and survive longer with the condition.  
Consequently, despite (or because of) improvements 
in population health, LOD is becoming an increasing 
burden on society. It is a public health imperative to 
prevent or delay the onset or clinical progression of this 
multifactorial disorder.  The manuscripts in this issue 
address a range of aetiological risk factors for LOD, novel 
technologies and study designs, with implications for 
preventative strategies.  

Age-specific incidence rates for dementia have 
fallen by an estimated 13% per decade since 1988 in the 
United States and Europe (1). Both dementia-free life 
expectancy and years of survival with dementia have 
increased (2).  Taking into account declining age-specific 
incidence and increasing life expectancy, the number of 
cases of dementia is projected to continue to increase over 
coming decades (3). Reducing the burden of dementia is 
identified as a key global health priority (4).

The aetiologies of AD and other LOD forms are 
evidently multifactorial, with risk factors identified 
throughout the life course. The heritability of dementia 
varies according to type, with that of late-life Alzheimer’s 
disease reaching highly significant levels (h2 ranging 
between 0.58 and 0.79) (5). Fetal, perinatal and early 
childhood factors have been proposed as potentially 
relevant to risk of late-life common and complex diseases, 
such as dementia or cardiovascular and metabolic 
conditions (6). Low educational attainment, mid- 
and late-life hypertension, diabetes, obesity, physical 
inactivity, excessive alcohol consumption, smoking, 
depression, hearing impairment, brain injury, social 
isolation and air pollution may account collectively 
for 40% of dementia cases worldwide (7). Potential 
explanatory factors which may have contributed to the 

reduction in age-adjusted dementia incidence across 
successive cohorts include higher educational attainment, 
reductions in smoking and more effective management of 
cardiovascular diseases and diabetes (8).    

With a complex and multifactorial disorder, the 
identification of aetiological pathways or risk factors 
should broaden intervention efforts rather than 
narrowing them.  Dementia may in some cases be 
prevented by interventions which target individual risk 
factors, as has been demonstrated in the case of risk 
reduction of cardiovascular diseases via antihypertensive 
medication (9).  But other single-factor strategies have, 
to date, been less successful.  Trials of pharmaceutical 
interventions targeting beta-amyloid as potential 
treatments for AD have yielded predominantly negative 
results.  Some non-pharmaceutical interventions, such 
as diet, physical exercise and cognitive training, have 
demonstrated beneficial effects on aspects of cognition 
though not prevention of dementia (9).  Multifactorial 
aetiology calls for a multidomain approach to 
intervention, whereby multiple risk factors are addressed 
concurrently, such as the Finnish Geriatric Intervention 
Study to prevent cognitive impairment and disability 
(FINGER) study (10) and the Vascular Care Intervention 
to Prevent Dementia (preDIVA) study (11). The natural 
extension of this approach will be the strategy of 
personalised precision medicine, whereby individuals’ 
personal profiles of risk factors are identified through 
careful assessment and targeted through bespoke 
intervention packages delivered to at-risk individuals.

The manuscripts included in this edition relate, in 
different and complementary ways, to this ambition  
(12-20). An essential requirement for successful trialling 
of preventative interventions is the identification and 
recruitment of at-risk individuals.  Mourzi and colleagues 
present an example of developments in the genetic 
prediction of the risk and clinical manifestation of 
dementia in their investigation of the genetics of frailty.  
Ford et al. discuss the value of neuroimaging in risk 
prediction and early detection, the pragmatic challenges 
which limit its widespread adoption at large scale, and 
the potential for new and emerging technologies to 
provide solutions to these challenges.  Udeh-Momoh 
et al. present an analysis of the utility and economic 
viability of plasma amyloid assays in pre-screening for 
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AD prevention trials.  
Another requirement is the identification and 

measurement of modifiable risk factors or exposures 
potentially amenable to intervention.  Drawing on 
preclinical animal models, distinct mechanisms 
underpinning commonly cited behavioural and non-
pharmacological dementia prevention factors with 
significant potential for AD risk reduction are described 
comprehensively by Alanko et al. (21). The study by 
Zheng and colleagues takes forward current knowledge 
on type 2 diabetes as a risk factor for dementia and 
identifies a range of comorbidities whose prevention and 
effective management could contribute to maintaining 
cognitive health in this at-risk population.  The review by 
Abbott et al. discusses the challenges in the measurement 
of dietary exposures, and the scope for novel -omics 
technologies to enhance its accuracy and reliability in 
investigations of the effects of diet on cognitive health. 

The trial protocols in this issue stand as examples of 
the diversity of approaches, by different means and at 
different stages of progression to disease, adopted in trials 
of interventions to prevent or treat dementia. Avgerinos 
et al. describe a randomized control trial to evaluate 
the effects of induced ketosis, through the use of ketone 
monoester, on brain metabolism, cognitive performance 
and AD pathogenic cascades, in cognitively healthy 
adults with metabolic syndrome - thus at higher risk for 
AD. Xu and colleagues present the Singaporean member 
of the Worldwide FINGERS international network of 
multidomain lifestyle interventions to delay cognitive 
decline in those at risk of dementia.  Sindi et al. present 
the pilot MIND-ADMINI randomized trial to extend the 
FINGER concept to individuals with prodromal AD, 
with and without medical food supplement. For patients 
already at the early stages of dementia, Gonzales and 
colleagues describe a pilot trial of senolytic therapy as a 
potential modulator of clinical progression. 

The manuscripts in this special issue thus argue for 
diversity - of technologies, risk indicators, therapeutic 
targets and interventions, both multi-domain and 
targeted, using a precision medicine model approach - as 
a fitting and necessary feature of global efforts to reduce 
the burden of Alzheimer’s disease and other forms of late 
onset dementia.
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