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Essential contribution to developing the field of dementia/cognitive impairment prevention. 
These articles have significantly contributed to the understanding of the aetiology of cognitive 
impairment and AD; the results indicate that AD has many modifiable vascular and life-style related 
risk factors. We were the first to show that midlife high systolic BP, high cholesterol were independent 
risk factors for late-life dementia/AD (OR of 2 for each of them) (article 1). Article 2 showed that 
higher levels of physical activity in midlife was associated with a reduced risk for dementia and 
Alzheimer’s disease. Importantly, this article provided evidence for interactions between lifestyle and 
genetic risk factors; the negative effects of physical activity in midlife were most pronounced among 
ApoE ε4 carriers. Article 3 demonstrated that lower levels of midlife leisure time physical activity 
were associated with higher risk of dementia and the benefits were more pronounced among 
overweight individuals. Increasing/maintaining high physical activity after midlife was associated 
with lower risk for dementia and Alzheimer’s disease. This illustrated that the window of opportunity 
for preventive physical activity interventions may extend from midlife to older ages. Article 4 showed 
that alcohol drinking in middle age showed a U shaped relation with risk of mild cognitive impairment 
in old age; participants who drank no alcohol at midlife and those who drank alcohol frequently were 
both twice as likely to have mild cognitive impairment in old age as those who drank alcohol 
infrequently. Dementia risk increased with increasing alcohol consumption only among the ApoE ε4 
carriers. Article 5 was the first study to highlight the important role of psychosocial factors for 
dementia risk, with available midlife data, and a long follow-up (almost 30 years). The study showed 
that being widowed from midlife onwards was associated with the highest risk of cognitive impairment 
later in life and Alzheimer’s disease. Living without a partner for other reasons was also related to 
impaired cognitive functioning much later in life. The risk was strongest among ApoE ε4 carriers, 
again highlighting genetic and lifestyle interactions. 
 
6) Kivipelto M, Ngandu T, Laatikainen T, Winblad B, Soininen H, Tuomilehto J. Risk score for the 
prediction of dementia risk in 20 years among middle aged people: a longitudinal, population-based 
study.  Lancet Neurol 2006:5(9):735-41. (IF 21.9). 
 
Article 6 presents the first risk prediction tool, CAIDE Dementia Risk Score, which is a novel 
approach for the prediction of dementia risk in middle-aged people. It can help to identify high-risk 
individuals who might benefit from intensive lifestyle / pharmacological interventions. It has been 
later validated in the USA (Ref. 104) and was used in our FINGER multi-domain intervention 
randomized controlled trial (RCT). More recently it has been developed and is available as a mobile 
App (Ref. 129). 
 
7) Ahtiluoto S, Polvikoski T, Peltonen M, Solomon A, Tuomilehto J, Winblad B, Sulkava R, Kivipelto 
M. Diabetes, Alzheimer disease, and vascular dementia: a population-based neuropathologic study. 
Neurology 2010:75(13):1195-202. (IF 8.3). 
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8) Hooshmand B, Polvikoski T, Kivipelto M, Tanskanen M, Myllykangas L, Erkinjuntti T, Mäkelä M, 
Oinas M, Paetau A, Scheltens P, van Straaten EC, Sulkava R, Solomon A. Plasma homocysteine, 
Alzheimer and cerebrovascular pathology: a population-based autopsy study. Brain 2013:136(Pt 
9):2707-16. (IF 9.2). 
 
Contributions to identifying underlying mechanisms for dementia risk factors.  
In Article 7 we clarified the association between diabetes and neuropathological findings among the 
very old (85+) using a unique population-based neuropathological study. Diabetes was strongly 
associated with the clinical diagnosis of AD, but interestingly, there was an inverse association with 
beta-amyloid plaques and tangles in the autopsy. This may be explained by the fact that diabetic 
persons commonly have brain small vessel disease and thus, may need less AD neuropathology to 
develop dementia. This finding highlights the complexity of AD/dementia pathology among the very 
old and the need to focus also on other brain pathologies besides beta-amyloid and tau in our research 
and treatment trials.  
Prior to Article 8, studies had shown that elevated plasma total homocysteine is associated with 
increased risk of dementia/Alzheimer's disease, yet the underlying mechanisms were unclear. The 
current study used post-mortem neuropathological and MRI findings up to 10 years later (in the Vantaa 
85+ years population). The results illustrated that elevated baseline homocysteine was associated with 
increased neurofibrillary tangle burden at the time of death (up to 10 years later), in a sample of older 
adults aged above 85 years. This effect was more pronounced in the presence of cerebrovascular 
pathology. This study had important research and clinical imlications, highlighting the importance of 
elevated homocysteine levels.  
 
9) Mangialasche F, Solomon A, Mecocci P, Winblad B, Kivipelto M. Alzheimer’s disease: clinical 
trials and drug development. Lancet Neurology 2010;9:702-16. (IF 21.9). 
 
This article provided an update-to-date and comprehensive overview of the status of drug 
development for Alzheimer’s disease, focusing on compounds tested in humans. It also referred to 
therapeutic approaches in preclinical phases. Drugs were discussed according to their main 
mechanism of action: those that affect neurotransmission, those that prevent the accumulation of 
misfolded proteins (amyloid β [Aβ] and tau), and those that rescue mito chondrial function or restore 
balance of growth factors, as well as other therapeutic approaches. Current challenges and possible 
solutions and future directions were presented.  
 
10) Ngandu T, Lehtisalo J, Solomon A, Levälahti E, Ahtiluoto S, Antikainen R, Bäckman L, Hänninen 
T, Jula A, Laatikainen T, Lindström J, Mangialasche F, Paajanen T, Pajala S, Peltonen M, Rauramaa 
R, Stigsdotter-Neely A, Strandberg T, Tuomilehto J, Soininen H, Kivipelto M. A 2 year multidomain 
intervention of diet, exercise, cognitive training, and vascular risk monitoring versus control to prevent 
cognitive decline in at-risk elderly people (FINGER): Lancet 2015:385(9984):2255-63. (IF 45.2). 
 
First multidomain intervention RCT in the field of dementia prevention. 
Article 10 is based on the The Finnish Geriatric Intervention Study to Prevent Cognitive Impairment 
and Disability (FINGER study) (NCT01041989, Clinicaltrials): a multi-center randomized controlled 
trial. This was the first large multidomain intervention RCT in the world aiming to prevent cognitive 
impairment and AD. This landmark RCT showed that a 2-year multidomain intervention 
simultaneously targeting several vascular and lifestyle-related risk factors in older adults is feasible 
and effective in terms of improving cognition and other factors (i.e., diet, exercise) which are crucial 
for healthy aging.  
The intention-to-treat analyses showed a significant beneficial intervention effect on overall cognitive 
performance (mNTB: primary outcome). The beneficial intervention effect was also seen on various 
cognitive domains: executive function, and psychomotor speed, and abbreviated memory scores. Also, 
contrary to previous observations, the intervention group showed high adherence to the different 
intervention domains, with very positive experiences reported by participants. This study has received 
an exceptional amount of media attention following its publication, both at a local and international 
level. Numerous investigators from various countries across the globe have contacted Prof. Kivipelto 
(the PI) in order to use FINGER as a model for future prevention trial, and to request her role as advisor 
for similar future initiatives.  
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