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What Causes Unsuccessful Cognitive Aging?
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Could sleep disturbance be one factor?

Treatment



Sleep Stages
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Sleep in Young and Older Adults



Sleep in Mild Cognitive Impairment
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Adapted from Westerberg et al, 2012

and Hita-Yanez et al, 2012
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In aMCI, SWS and REM sleep are reduced and sleep is more fragmented



Sleep in Alzheimerôs Disease

From Prinz et al, 1982
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Lost SWS and REM sleep replaced with sleep 

fragmentation and more time awake



Common Sleep Disorders

From ICSD-3 by AASM, 2014

ÅSleep-related breathing disorders
ïObstructive sleep apnea (OSA) most common form

ÅCaused by obstruction, usually in upper airway

ÅCauses repeated intermittent hypoxia and sleep fragmentation

ÅSeverity Quantified by AHI and RDI (Thresholds: AHI >5, RDI >15)

ÅContinuous positive airway pressure (CPAP) most common 
treatment

ÅInsomnia
ïDefined as ña repeated difficulty with sleep initiation, duration, 

consolidation, or quality that occurs despite the adequate 
opportunity and circumstances for sleep, and results in some 
form of daytime impairment.ò

ïMany forms, causes, and theoretical mechanisms

ïCognitive Behavioral Therapy for insomnia (CBT-i) is the 
recommended first line treatment



Aging and Sleep Disorders
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From Young et al, 2002, 

Guarnieri et al, 2012, 

& Ancoli-Israel et al, 1991 and 2009
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ÅSleep disorders more likely with 

- Medical comorbities

- Psychiatric conditions

Sleep Apnea Insomnia

ÅSleep disorders increase 

- Mortality risk

- Risk for cognitive decline

ÅIn dementia, >60% have 1+ sleep disorder 



AD and Sleep Disorders: 
Direct Paths
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From Yaffe et al, 2011, 

Osario et al, 2011 & 2015
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Sleep disorders directly increase MCI/AD risk

But treating sleep disorders helps



AD and Sleep Disorders: 
Indirect Paths

Sleep Disorders

Sleep Apnea Insomnia

Type II Diabetes Depression

Dementia

From Gudala et al, 2013, 

Gracia-Garcia et al, 2015, 

Li et al, 2016, & Nagayoshi et al, 2016

pooled Relative Risk:

1.56 [95% CI: 1.41ð1.73] AD

2.27 [95% CI: 1.94ð2.66] VD

Hazard Ratio AHI >30 vs. <5:

1.71 [95% CI: 1.08ð2.71]

Meta-analysis 28 studies

Prospective study

n = 1,453

pooled Relative Risk:

2.27 [95% CI: 1.89ð2.71]

Meta-analysis

34 studies

Hazard Ratio 

severe depression:

4.30 [95% CI: 1.39ð13.33]

Prospective study n = 3,864

Sleep disorders indirectly increase AD risk, too



Poor sleep quality increases AD risk

From Lim et al, 2013b

Low sleep

fragmentation

High sleep
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In absence of sleep disorders, poor sleep increases AD risk



Good sleep quality reduces APOE4+ AD risk

From Lim et al, 2013a

!?



Aɓand sleep

Spira et al, 2013

>7hr 6-7hr <6hr

Sleep Duration

Kang et al, 2009



Aɓand slow waves before MCI?
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Cortical generators of NREM 

slow waves



Aɓeffects on SWA in healthy controls

ANCOVA

Frequency: P = 0.009

mPFC PIB DVR: P = 0.087

FrequencyĬmPFC PIB DVR: P = 0.032

LN [11C] PIB mPFC DVR
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Aɓdeposition disrupts SWA <1Hz within mPFC
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From Mander et al, 2015
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Does SWA explain Aɓimpact on memory?

mPFC SWA <1Hz
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r = 0.50, P = 0.019

mPFC SWA <1Hz predicts overnight memory retention

From Mander et al, 2015


