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Alzheimer’s disease (AD) is a neurodegenerative disorder
characterized by significant cognitive deficits, behavior
changes, and loss of functional autonomy. The number of
patients suffering from AD is growing rapidly as the world’s
population ages. The disease has become a major public health
issue. Memory impairment is usually the earliest and core
symptom of the disease. However, the presence of certain
symptoms, especially early during the course of the disease can
be misleading for clinicians. Nowadays, AD diagnosis is based
on the combination of neurological, neuropsychological,
morphological and/or functional brain imaging, and CSF
biomarkers in some atypical cases. However, optimal
therapeutic care for AD must focus on the development and
characterization of new biomarkers for a positive diagnosis of
the Alzheimer process, especially in the early stage of the
disease. Recent advances on prodromal AD diagnostic criteria
and determination of conversion factors reflect the importance
of an early diagnosis.
Among the non-cognitive symptoms, sleep complaints are

frequent problems in AD ranging from 25% to 35% of patients
(for review, see Dauvilliers 2007) (1). The sleep patterns
observed in AD patients are often similar to those observed in
non-demented elderly but alterations are more severe.
Nocturnal sleep disruption and daytime sleepiness are the main
problems resulting from a phase advance and a decrease in the
normal circadian rhythm, a reduced threshold in arousal from
sleep, and environmental, psychological and iatrogenic factors.
Sleep disturbances are frequently correlated with the severity of
AD but may also be present at earlier stages of the disease.
Hence, the prevalence of clinically-assessed sleep disturbances
ranged from 14 to 59% in mild cognitive impairment (2). Last
year, we reported in this journal most of sleep disorders
observed in healthy and dependent older adults and discussed
the potential sleep disturbances in frail older adults and its
consequences on this weakened population (3). The relevance
in assessing sleep disorders and the impact of sleep on
neurodegenerative disorders including AD is increasing. In this
issue of Journal of Nutrition, Health and Aging, three review
articles focused on sleep and dementia interactions (4-6).
Bombois and their colleagues published a comprehensive

review on the association between dementia and sleep disorders
including insomnia (mainly secondary to medical, psychosocial
comorbidities or multiple medications), daytime sleepiness,
rapid eye movement (REM) sleep behaviour disorder,
sundowning, restless legs syndrome, periodic leg movements

and sleep-disordered breathing (4). Etiologies of sleep
disturbances in patients with AD is thought to be multifactorial
and include components specific to dementia and a number of
nonspecific factors associated with the normal aging process.
The acetylcholine level, molecule involved in the
pathophysiology of AD, varies in function of sleep stages,
higher during wake and REM sleep compared to slow wave
sleep (SWS). The circadian rhythm disruption in AD may be
related to suprachiasmatic nucleus lesions induced by the
Alzheimer process per se. Sleep apnea induces sleep
fragmentation and intermittent hypoxemia with important
consequences at metabolic, cardiovascular and neuronal levels.
The neuronal fragility induced by hypoxemia seems to play a
role in patients' cognitive decline. Sundowning corresponds to a
marked increase in problematic behavior, agitation and
confusion in the late afternoon or evening with huge variability
in its frequency ranging from 2% to 60 (7, 8).
Another review focusing on sleep disturbances in nursing

home settings was published in this issue by Neikrug and
Ancoli-Israel (5). Although prevalent in older adults, sleep
complaints appear even more frequent and severe in subjects
being matched for age and living in nursing homes. Factors that
contribute to sleep complaints include circadian rhythms, sleep
disorders per se, dementia, depression, medical and psychiatric
conditions, polymedications and environment influences.
Hence, nighttime sleep disruption, poorer sleep efficiency and
daytime sleepiness were higher in nursing home residents with
dementia compared to those without dementia. Disturbed sleep
may have significant impact on the patient’s cognitive and
physical function and may be associated with distress and
depression in both patients and caregivers. In addition, the
presence of severe sleep disturbances is at high risk of
institutionalization. Based on these considerations, management
of sleep disturbances is important in dementia.
Most of the sleep impairment could be improved with

pharmacologic and non-pharmacologic treatments such as sleep
hygiene, bright light therapy or continuous positive airway
pressure (CPAP). The paper from David and colleagues in this
issue provides a review on the multiple non-pharmacological
approaches of sleep/wake disturbances in AD (6). Sleep
hygiene, sleep restriction and/or a more structured cognitive
behavioural therapy were proposed in AD with successful
results in decreasing nighttime awakenings and daytime sleep
episodes (9, 10). Bright light therapy may be an effective
treatment option for patients with disturbed sleep–wake
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patterns with improvements in sleep fragmentation, daytime
sleepiness, depression and cognitive performances (11-13).
Recent randomized controlled-trials using melatonin reported
also some improvements in the sleep/wake patterns in AD (13,
14). Finally, preliminary studies suggest that treatment of
obstructive sleep apnea by CPAP was well-tolerated, reduced
daytime sleepiness; and may improve cognitive performances
in mild to moderate AD patients (15, 17).
The neurobiology of sleepiness and sleep fragmentation is

still a mystery, interactions between sleep and dementia being
even more unexplained. However, the three cited reviews in
this issue confirmed that our knowledge in the field of sleep
disorders in older adults and in dementia has increased in recent
years (4-6). The challenges of coming decades will be to
optimize the understanding of the role of sleep in the cognitive
process and its potential implication at earlier stages and in
presence of particular behaviors in AD. Future studies are
likely to evaluate whether 1) sleep disorders predispose patients
to AD, 2) AD can produce sleep disorders, and 3) the
management of sleep disturbances in these patients can modify
the prognosis of AD process per se. This increase in knowledge
should be used to define treatment goals and to produce
evidence-based guidelines for the management of sleep
problems in patients with AD.
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