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There is accumulating evidence linking sleep disturbances with the
development of dementia. A 2018 meta-analysis of 18 prospective
studies that considered 246,786 individuals in different countries
(United States, Europe and Asia) showed that, over an average fol-
low-up of 9.5years, subjects with sleep disturbance at baseline had
a higher risk of incident all-cause dementia compared with those
not reporting disturbed sleep [1]. A complaint of insomnia was as-
sociated only with incident Alzheimer's disease (AD), while sleep
disordered breathing (SDB) was a risk factor for all-cause dementia,
including vascular dementia (VD). Could poor sleep be considered
a modifiable risk factor for dementia? Several risk factors are non-
modifiable: older age, female gender, family history, severe trau-
matic brain injury, and predisposing genetic mutations. However, it
has been reported that modifying 12 identified risk factors, includ-
ing depression, physical inactivity, midlife untreated hypertension,
obesity, tobacco use, and diabetes mellitus might prevent or delay
up to 40% of dementias [2]. The study by Damsgaard et al. [3] could
facilitate the inclusion of sleep disturbance among the modifiable
risk factors for dementia. Their study was a nationwide cohort
study that evaluated the association between sleep disorders di-
agnosed after age 50years in the secondary healthcare sector and
subsequent late-onset dementia. In the cohort of 1,491,276 people,
subjects with any sleep disorder had a 17% higher risk of dementia
compared to those with no sleep disorder. Interestingly, the risk of
dementia was significantly increased in the first 5years after sleep
disorder diagnosis, while the association after 5years was nonsig-
nificant. Damsgaard et al. [3] distinguished different categories of
sleep disorder diagnosis: any sleep disorders; narcolepsy; sleep
apnea, other specific disorders; and unspecified disorders. The
risk was statistically significant in analyses for all categories only
for men: this is probably due to sleep apnea being the most prev-
alent sleep disorder in the cohort, with this being more frequently

diagnosed in men than women. However, one challenge in this field
is to explain the differences in the sex distribution of SDB (pre-
dominantly affecting men) and, for example, AD (more frequent
in women). Women less frequently have moderate-to-severe SDB
than men, but they might experience the adverse effects of sleep
apnea more than men: they have more fragmented sleep and more
frequently report insomnia [4]. Further studies on SDB as a risk fac-
tor for dementia should be planned, evaluating sex-based differ-
ences in terms of polysomnographic findings, clinical presentation,
and consequences.

In the study by Damsgaard et al.[3], out of a population of 1.5 mil-
lion people, only 615 subjects had an insomnia diagnosis. However,
insomniais very rarely the main reason for a hospital contact because
it is usually managed in the primary care setting. Insomnia has been
reported to be related to a systemic inflammation process through
the activation of microglial cells, thereby resulting in -amyloid (Ap)
accumulation. Moreover, changes in cerebral blood perfusion and
systemic inflammation related to insomnia can promote small ves-
sel disease and ischemic phenomena, thus increasing the risk of VD.
A recent study, which used the National Health Insurance Service
database covering the entire population of the Republic of Korea
from 2007 to 2014, evaluated 2,796,871 patients aged 40years or
older with insomnia [5]. The incidence rate ratios (IRRs) for AD and
VD were 1.73 and 2.10, respectively, in patients with insomnia com-
pared to those without. Higher IRRs for AD and VD were observed
in men than in women. This finding suggests a need for further stud-
ies to assess gender influence in the relationship between insomnia
and dementia risk. Moreover, in the evaluation of neurodegenerative
risk, differentiating insomnia subtypes may also have arole. A recent
Canadian population-based study showed that, compared to main-
tenance insomnia, subjects with sleep-onset insomnia have more
objective cognitive dsyfunction [6].

See paper by L. Damsgaard et al. on page 3528.
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Unfortunately, Damsgaard et al. [3] were unable to consider sleep
duration and the sleep architecture data in their study. Recently, it
has been reported that sleep duration of 6h or less at age 50 and
60vyears is associated with higher risk of dementia. Moreover, a
cross-sectional study that evaluated amyloid positron emission to-
mography and sleep duration in 4425 cognitively unimpaired partic-
ipants showed that the increased risk of Ap deposition with reduced
nighttime sleep duration occurred early, before cognitive impair-
ment or significant Ap deposition [7].

Concerning sleep architecture, a reduction in slow wave sleep
(SWS) might induce glymphatic system damage. The glymphatic sys-
tem is almost exclusively active during SWS, and this suggests that
treatments that increase SWS should be encouraged. Interestingly,
in patients with obstructive sleep apnea the use of positive airway
pressure machines increases SWS, and SWS is significantly cor-
related with lower Ap levels after treatment. Lastly, body position
during sleep could also be crucial for protection against neurodegen-
eration: in the lateral decubitus position, decreased flow resistance
is observed in the extracranial veins, with optimal cerebral venous
outflow, which in turn optimizes glymphatic system function [8].

Further studies are needed to clarify the complex relationship
between sleep and neurodegeneration, but the data already avail-
able indicate, as reported by Damsgaard et al. [3], that “there should
be higher focus on sleep disorders as a red flag for possible early

phase dementia disorders”.
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