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In a context of absence of curative treatments for dementia,
strategies consisting in identifying modifiable risk factors
in order to delay cognitive decline and prevent onset of
dementia remain crucial. The strong association between
cardiovascular risk and all-cause dementia fostered an
extensive observational cohort research-based examining the
extent to which lifestyle factors predicting cardiometabolic
disorders were also predicting cognitive disorders and
dementia.

In parallel, beyond Apolipoprotein E genotype—the
major genetic risk factor for late-onset, “sporadic” forms
of AD (LOAD), findings from 10-year research based on
genome-wide association studies allows the identification of
common genetic variations at over 20 loci associated with
LOAD (outside of the APOE locus).

The present editorial will comment the paper led by
Lourida et al. recently published in 74MA (1), in which,
by adopting an integrative approach, authors assessed
whether a healthy lifestyle was associated with lower risk
of dementia regardless of genetic risk using the large UK
Biobank cohort. Authors were able to build a polygenic risk
score—capturing the individual’s load of common genetic
variants associated with AD and dementia—and to combine
four health behaviors associated with dementia (smoking,
diet, physical activity and alcohol consumption) to compute
a “healthy lifestyle” score. Quantitative analyses of the
interplay between genetic and lifestyle factors regarding
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dementia risk have been conducted in 200,000 participants,
aged 60 years and over for whom dementia diagnosis (1,769
cases) was obtained through linkage to electronical records
over a median follow-up period of 8 years. Findings showed
that both multiple genetic risk factors and combination
of lifestyle factors were significantly and independently
associated with dementia risk. Participants at high genetic
risk and with unfavorable lifestyles showed a nearly
threefold increased risk of dementia [hazard ratio (HR):
2.83; 95% confidence interval (CI), 2.09-3.83] compared
to participants with low genetic risk and favorable lifestyles.
With a significant dementia risk reduction in participants
with favorable lifestyles compared to those with unfavorable
lifestyles whatever the genetic risk, the findings suggest
that improving health behaviors can be a potential lever on
which intervention strategies can be operated to prevent
dementia onset. Actually, based on the estimates in their
UK Biobank sample, authors make the hypothesis that even
in high genetic risk population some dementia cases might
be prevented (1 on 121 per 10 years) if individuals improved
their lifestyle from unfavorable to favorable categories.

This combined analysis of health behavior across genetic
risk has been applied first to cardiovascular diseases and type
2 diabetes via two studies (2,3). The first one, conducted by
Khera er al., was carried out on three prospective cohorts (the
Atherosclerosis Risk in Communities, Women’s Genome

Health Study and Malmé Diet and Cancer Study) and the
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Figure 1 Complexity underlying the identification of the role played by lifestyle factors in dementia: risk factor or prodromal factor? Genetic,
social, health behavior, environmental and health status factors associated with dementia are interrelated, and their association with dementia
may change across the stages of life. Several hypotheses regarding the role of lifestyle factors on dementia onset co-exist. First, unhealthy
lifestyle factors are hypothesized to have a causal role in dementia by inducing metabolic and biological dysregulations involved in development
of diseases leading to dementia. Second, based on the concept of brain/cognitive reserve, healthy lifestyle might afford protection to dementia
by reinforcing brain structures and developing the efficiency of neural network and cognitive processes underlying task performance to allow
some people to cope better than others with brain damages that occur in dementia. Third, unfavorable lifestyle factors are dementia prodromal

factors. Dementia is characterized by a long preclinical period (estimated between 15 to 20 years), involving pathophysiological changes. This

period is characterized by an accelerated cognitive decline, changes in mood and depression that are likely to affect lifestyles.

second one was based on a US Biobank cohort. Findings
from both reports indicate the strong potential benefits of
adherence to multiple ideal lifestyle behaviors including
(nonsmoking, healthy diet, healthy weight and regular
physical activity) regardless genetic risk. Analyses from
the Biobank study showed that over the 6-year of follow-
up 37% (95% CI, 33-41) and 72% (95% CI, 68-76) of
new onset of coronary arterial diseases and type 2 diabetes
respectively might have been prevented if all individuals
adhered to an ideal lifestyle behavior. Lessons from these
two studies clearly showed that the combined analyses of
genetic and lifestyle risk factors are worthwhile to further
provide preventive policies for CVD and type 2 diabetes.
However, more caution is required regarding interpretation
when these combined analyses are applied to dementia.

By contrast to cardiometabolic disorders (where
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the causal effect of all four health behaviors have been
established), no consistent conclusions can be drawn
and the role of lifestyle factors in dementia onset. This
is mainly due to the conflicting results from prospective
cohort studies and the inaccuracies on the period of life
during which favorable lifestyles might afford protection
against dementia. The understanding of health behavior-
dementia association in observational studies has to take
into account the preclinical period preceding the diagnosis,
the phenotypic heterogeneity of dementia and the complex
interplay of genetic, socio-economic status, lifestyle and
health status (cardiometabolic, depressive, sleep disorders),
as illustrated in Figure 1.

Indeed, dementia is characterized by a long preclinical
period, involving pathophysiological changes over several
years. This period, estimated between 15 to 20 years, is
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notably characterized by an accelerated cognitive decline,
changes in mood and depression that are likely to affect
lifestyles. Thus, prospective studies with under 15-year
follow-ups do not allow to understand the role played
by healthy behaviour—a modifiable protective factor or
a prodromal factor or both according to the considered
lifetime window?

This can be illustrated by findings from a collaborative
study led by Kivimaki et #/. showing in 1.3 million adults
that a higher BMI was associated with increased risk of
dementia when weight was measured more than 20 years
before dementia diagnosis but this association was reversed
when BMI was assessed less than 10 years before (4).
Authors conclude that the BMI-dementia association
described is likely to be attributable to two processes: a
direct harmful effect of higher BMI and a reverse causation
effect as a result of weight loss during the preclinical
dementia phase.

Regarding diet, studies carried out in the Atherosclerosis
Risk in Communities (5) and Whitehall II (6) cohorts did
not report associations between diet quality assessed at
midlife and new onset of dementia after follow-ups longer
than 20 years, while meta-analyses of prospective studies
with follow-ups shorter than 10 years showed that low
diet is associated with high dementia risk. Taking together
these findings might actually suggest a prodromal role of
diet rather than a role of protective factor. Further studies
are needed to examine underlying mechanisms for the
deterioration of lifestyle behaviours during the preclinical
stage of the diseases. However, other explanations than
reversion causation effect of diet can be proposed. Given
the causal effect of diet on CVD and the strong vascular
component in neurodegenerative dementia, the likelihood
that diet would exert a protective effect only in specific
dementia subgroups is also probable. Actually, dementia can
result from a number of complex disorders which damage
the brain, the heterogeneity of its clinical manifestation as
well as the absence of clear biomarkers make the dementia
subgroups diagnosis very challenging especially within large
observational cohort frameworks where dementia diagnosis
was obtained through electronic data linkage.

Further research is needed to examine whether the role
of genetic, lifestyle, and more widely environmental factors
vary according to dementia phenotypes.
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